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COAL AND COAL PRODUCTS 


REFER ALSO TO CITATION(S) 13467, 13504 


12321 (ANL—76-7) Materials Science Division coal technology 
fourth quarterly report, July— ber 1975. (Argonne National 
Lab., Ill. (USA)). 1975. Contract W-31-109-Eng-38. 100p. Dep. 
NTIS $6.50. 

Argonne National Laboratory is conducting extensive 
materials tests as follows: Refractories exposed to basic or acidic 
slags at 1445°C and subject to corrosion, erosion or abrasion; pro- 
tective coatings for coal conversion plants; the carburization and 
oxidation resistance of materials exposed to binary and quanterna- 
Ty gas mixtures of CO, CO,, CH,, and Hy. Included are conponent 
performance and failure analysis, such as metallography, gamma 
radiography, nondestructive testing methods suitable for use in 
coal plants, fabrication, construction and operation, and develop- 
ment of models for predicting erosion, corrosion, etc. in coal 
gasification plants. The progress in this work is reported. Each of 
six sections has been cael separately. (LTN) 


12322 (ORNL—5120) Coal technology program quarterly 
progress report for the period ending December 31, 1975. (Oak 
Ridge National Lab., Tenn. (USA)). Mar 1976. Contract W-7405- 
eng-26. 81p. Dep. NTIS $5.00. 
Installation of the bench-scale hydrocarbonization research 
tem was completed and initial pressurization was followed by 
heat up, leak checking, and testing of instrumentation. Shakedown 
runs were completed using 5 and 20 Ib of pulverized coal as feed 
and pyrolyzing the coal at ~ 1050°F under 5 atm of nitrogen pres- 
sure. Some excellent results have been obtained in the additive ag- 
glomeration studies using liquid additives designed for the petrole- 
um industry. Characterization studies of SRC oils continue using a 
number of methods. Studies have continued on several aspects of 
the physical structure of coal, the sorption and desorption of water 
vapor on a cobalt—molybdenum catalyst, and the catalytic chemis- 
try of the same catalyst. Synthoil and COED process oil samples 
have been chemically fractionated for biological and chemical 
characterization. Development continues on achieving cleaner 
fractionation of chemical classes than has previously been afforded 
by more conventional schemes. Studies have begun to characterize 
aqueous effluents from the synthane process and in-situ shale oil 
retorting. Engineering evaluations of several processes are re- 
ported. Investigation into the fate and availability of a model PAH 
compound in water has begun. Acquisition of literature on the 
bioaccumulation and toxicity of trace elements released in aqueous 
effluents from coal conversion processes has been completed. In 
the engineering evaluations of nuclear process heat for coal con- 
version, preliminary design of a plant for steam gasifying coal with 
VHTR heat has been completed. (auth) 


12323 (ORNL/TM—5301) Coal technology program progress 
report for January 1976. (Oak Ridge National Lab., Tenn. 
(USA)). Mar 1976. Contract W-7405-eng-26. 25p. Dep. NTIS 
$4.00. 


This report, the eighteenth of a series, is a compendium of 
monthly progress reports for the ORNL research and development 
projects that are in support of the increased utilization of coal as a 
source of clean energy. The projects reported this month include 
those for hydrocarbonization research, solid-liquid separations, en- 
gineering evaluations of nuclear process heat for coal conversion, 
analytical chemistry, engineering evaluations of the Synthoil and 
Hydrocarbonization processes, coal-fueled MIUS, and experimental 
engineering support of an in-situ gasification process. 


12324 SECOND SYMPOSIUM ON COAL UTILIZATION. 
NCA/BCR COAL CONFERENCE AND EXPO II, LOUISVILLE, 
KENTUCKY, OCTOBER 21—23, 1975. Washington, DC; Na- 
tional Coal Association (1975). 357p. (CONF-751091—). $8.00. 

From 2. symposium on coal utilization; Louisville, Ken- 
tucky, United States of America *USA® (21 Oct 1975). 

Twenty-four papers are included in the proceedings in addi- 
tion to the announcement of two papers that are being issued 
separately because they were not available at the time of 
publicatilon of the collection. The 24 papers are indexed separate- 
ly and announced in ERDA Energy Research Abstracts (ERA). 
Twelve of the papers are announced in GAPA. (EJH) 


12325 Use of lime, limestone and other carbonate material in 
the coal era. Benza, S.T.; Lyon, A.E. (J. E. Baker Co., York, PA). 
pp 280-291 of In Second symposium on coal utilization. Washing- 
ton, DC; National Coal Association (1975). 

From 2. symposium on coal utilization; Louisville, Ken- 
tucky, United States of America *USA® (21 Oct 1975). 

See CONF-751091—. 

The markets for lime, limestone, and other carbonate 
material are discussed. The use of lime for acid mine drainage 
should diminish in the future as different methods for preventing it 
become viable. The market area for scrubbing (wet and dry) is 
now taking shape but will probably fade out when other advancing 
technologies such as coal gasification and liquefaction and sulfur 
removal prior to burning become proven commercial methods. To 
meet these changing markets and changing demands, the lime and 
limestone and other carbonate material industries must be 
prepared. A better understanding of the consumers’ needs should 
eliminate any material shortages in the future. (EJH) 


PROCESSING 


12326 (FE—2030-1) Characteristics of American coals in rela- 
tion to their conversion into clean energy fuels. Quarterly technical 
progress report, July—September 1975. Spackman, W.; Davis, A.; 
Walker, P.L.; Lovell, H.L.; Essenhigh, R.H.; Vastola, F.J.; Given, 
P.H. (Pennsylvania State Univ., University Park (USA). Coal 
Research Section). Dec 1975. Contract E(49-18)-2030. Sip. Dep. 
NTIS $4.50. 

Twenty-one coal samples have been collected and charac- 
terized. Sixty coals have been provided to other agencies at their 
request. The capability of controlling coal characteristics during 
preparation is being developed: large variations in volatile content 
occur within a given raw coal but, by controlling the preparation, a 
uniform product with the devised specifications can be produced. 
Studies have begun on the suitability of various coals and cokes for 
use in pressurized fixed bed gasifiers. Preliminary studies are being 
carried out on the feasibility of applying small angle x-ray scatter- 
ing to the characterization of coal chars. Reactivity profiles and 
parameters for chars in air are markedly dependent upon the gase- 
ous flow system used, indicating that char reactivity is determined 
by partial pressure of the reacting gas. Reactivities have been max- 
imized by keeping the heat treatment temperature as low as possi- 
ble, and allowing no soak time. The minerals kaolinite, dolomite, 
siderite, calcite, and | are found not to be catalysts for the 
char-air reaction at 5 . The addition of coal to an oil-water-air 
emulsion considerably increases the heat flux from the flame to the 
water tubes during combustion. (auth) 


CARBONIZATION 
REFER ALSO TO CITATION(S) 12412 


USA 
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DESULFURIZATION AND PURIFICATION 


REFER ALSO TO CITATION(S) 12368, 12372, 12376, 12402, 
12448, 12902, 12925, 13491 


12327 (FE—2011-2) Catalysts for upgrading coal-derived 
liquids. Crynes, B.L. (Oklahoma State Univ., Stillwater (USA). 
School of ‘Chemical Engineering). 1975. Contract E(49-18)-2011. 
36p. Dep. NTIS $4.00. 

Work continues on assessment of catalysts for S and N 
removal from coal liquids. A 150-h activity test was performed on 
Nalco 474 Sphericat catalyst using an FMC oil at 700°F (371°C), 
1500 psig and 3 h space time. The resultant S removal was 94 per- 
cent with no signs of activity loss over the 150 hours. Denitrogena- 
tion activity showed a marked decay with an initial removal of 60 
percent and a final value of 40 percent. Four other experimental 
runs were conducted using catalysts made from Ketjen support 
material and processing raw anthracene oil. These results are not 
yet available. Nearly all equipment items have been received for 
construction of the catalyst test unit and a data acquisition system 
has been ordered. Estimated construction is about 30 percent 
completed. The field ionization source for the CEC 21-110B dou- 
ble focusing mass spectrometer is now routinely operational. Its 
performance was assessed in part using known samples of com- 
pounds which are structurally related to those in coal liquids. Ap- 
preaches to the semiquantitative analysis of coal type mixtures 
have been explored using the known samples. The techniques used 
were gas chromatography and field ionization and low-voltage 
electron-impact ion abundances. The consequences of sensitivity 
data on the analytical results have been considered. Although in- 
cluding sensitivity corrections enhances the accuracy of the 
analyses,reasonable sample composition estimates can be obtained 
without using the corrections. 


12326 Ceal conversion technology: recent advances. Evans, 
J.M. (NUS Corp., Rockville, MD). pp 9-36 of In Second symposi- 
~ on coal utilization. Washington, DC; National Coal Association 
(1975). 

From 2. posium on coal utilization; Louisville, Ken- 
tucky, United States of America "USA® (21 Oct 1975). 

See CONF-751091—. 

A limited review of progress during the preceding six to 
nine months in the field of coal conversion is presented. Emphasis 
is placed on the mechanical aspects of coal-conversion processes, 
the state and federal regulations that will directly affect commer- 
cial implementation of this work, and some consideration of the 
environmental aspects and impacts. (auth) 


12329 Economical advantages of coal fines using in- 
direct heat . Haskins, J.W. (Joy Manufacturing Co., 
Denver). pp 192-201 of In Second symposium on coal utilization. 
Washi , DC; National Coal Association (1975). 

rom 2. symposium on coal utilization; Louisville, Ken- 

tucky, United States of America *USA® (21 Oct 1975). 

See CONF-751091—. 

Indirect drying is accomplished when the product being 
never comes im direct contact with the heat transfer 
agent. Typical heat transfer agents are water, steam, or oil. There 
are many different types of indirect heat exchangers but only a few 
have the capability of dry fine particles. Indirect heat exchangers 
are usually jacketed conveyors; some with continuous helix screws; 
others with fins, paddles, or discs. These units handle processed 
materials by circulating a thermal fluid through both the jacket 
and the screws. Indirect heat exchanging has been in existence for 
centuries. It has not been used extensively with processing 
products because of the major equipment cost but, because of the 
environmental requirements of today, indirect heat exchanging is 
becoming more important and relatively less costly per ton hour. 
Dust collectilon equipment is minimized and operating costs are 


lower. (auth) 
12330 Environmen acceptable solid fuels by the Battelle 
hydrothermal coal Stambaugh, E.P.; Miller, J.F.; Tam, 
S.S.; Chauhan, S.P.; Feldmann, H.F.; Carlton, H.E.; Nack, H.; 
Oxley, J.H. (Battelle Columbus Labs., Columbus, OH). pp 250-255 
of In Second symposium on coal utilization. Washington, DC; Na- 
tional Coal Association (1975). 

From 2. symposium on coal utilization; Louisville, Ken- 
tucky, United States of America "USA® (21 Oct 1975). 

See CONF-751091—. 

The Battelle Hydrothermal Coal Process is a potentially via- 
ble process for commercial production of an environmentally ac- 

solid fuel from high-sulfur coals for electric utilities, in- 

dustry, and other coal-burning facilities; widely applicable to major 
seams of high-sulfur coals; highly cost competitive with or lower in 
cost than other processes; and essentially a closed-loop operation; 


ERA VOL. 1, NO. 8 


therefore, pollution potential should be low. The Battelle 
Hydrothermal Coal Process also shows a high potential as a 
process for commercial production of feedstock for the production 
of feedstock for the production of synthetic fuels. Thus, the Bat- 
telle Hydrothermal Coal Process promises to be a practical method 
to utilize the nation’s major source of energy, coal, to ease or 
ameliorate the energy crisis the United States is now facing. (auth) 


12331 Desulfurization tech to meet the power demand. 
Irminger, P.F.; Giberti, R.A. (Kennecott Copper Corp., Lexington, 
KY). pp 302-314 of In Second symposium on coal utilization. 
Washington, DC; National Coal Association (1975). 

From 2. symposium on coal utilization; Louisville, Ken- 
tucky, United States of America *USA® (21 Oct 1975). 

See CONF-751091—. 

The future use of high-sulfur coal within the environmental 
constraints of sulfur oxide emissions is dependent upon successful 
development of desulfurization technology and new power genera- 
tion systems. This paper is aimed at predicting the commercial via- 
bility of existing and new technology based on the following 
precepts: attractive economics; efficient conversion of coal to 
power; high operational reliability; and low overall environmental 
impact. The merits of the following systems have been evaluated: 
methanol from coal; solvent-refined coal; oxygen leaching of 
pyritic sulfur; low btu gasification; lime scrubbing of stack gas; and 
combined cycle power from low Btu gas. (auth) 


HYDROGENATION 


REFER ALSO TO CITATION(S) 12339, 12352, 12353, 12354, 
12405 


GASIFICATION 


REFER ALSO TO CITATION(S) 12328, 12331, 12674, 12675, 
12722, 12976, 13138, 13975 


12332 (ANL—76-3) Gasification of chars produced under 
simulated in situ processing conditions. Quarterly report, Oc- 
teber—December 1975. Fischer, J.; Lo, R.; Young, J.; Jonke; A. 
(Argonne National Lab., Ill. (USA)). 1975. Contract W-31-109- 
Eng-38. 8p. Dep. NTIS $4.50. 

This effort is being directed toward support studies for the 
national endeavor on in situ coal gasification. This task involves 
the investigation of reaction-controlling variables and product dis- 
tributions for the gasification of both coals and chars utilizing 
steam and oxygen. Included in this task is the investigation of the 
effects of using brackish water as the water supply. The high-pres- 
sure char gasification system has been received from the manufac- 
turer and is currently undergoing testing. The types of experiments 
that would be most useful in their studies have been discussed with 
two of the three laboratories carrying out field tests of in-situ 
gasification. 


12333 (ANL—76-7, pp 1-20) Evaluation of ceramic refracto- 
ries for slagging gasifiers. Swaroop, R. 1975. 

In Materials Science Division coal technology fourth quar- 
terly report, July—September 1975. 

Cup-slag-corrosion tests were completed using basic slag for 
23 refractories up to 1000-h exposure. Refractory systems of the 
type Al,O, grains with fused bonds, Al,O, grains with chromia 
solid-solution bonds, and magnesia grains with chromia solid-solu- 
tion bonds appeared most stable with respect to change in weight 
and dimensions during exposure to basic slag at 1445°C. In con- 
trast, the microstructural analysis of slag-exposed tabular alumina 
with sintered bonds indicated the extensive formation of calcium 
hexaluminate from the reaction between the tabular Al,O, (grain) 
and the lime (slag). This resulted in failure of the refractories due 
to an extensive molar volume increase of the lattice. Refractories 
belonging to the tabular alumina mullite bond system also ap- 
peared to have failed as a result of grain and bond attack by the 
basic slag. Cup-slag-corrosion tests using acidic slag have been 
completed up to 500-h exposure for 18 refractories. The micro- 
scopic-structural analysis of the exposed specimens has been 
completed for several grain-bond systems. The utilities hookup to 
the slag-abrasion-corrosion test rig have been completed without 
the oxygen line. Preliminary debugging is in progress. (auth) 


12334 (ANL—76-7, pp 21-48) Evaluation of ceramic coatings 
for coal-conversion plants. Swaroop, R. 1975. 
In Materials Science Division coal technology fourth quar- 
terly —. July—September 1975. 
he thermal-cycle resistance of plasma spray coatings of 
Al,O;, Al,O,; . MgO, ZrO, and MgO.ZrO, was improved with an 
intermediate layer of bond coat. Various bond coats were tried. 
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The most effective in increasing the thermal-cycle resistance was 
observed to be an alloy of Ni—Cr—Al. Corrosion tests for 20 
coating-substrate systems were conducted at 980°C in a coal-gas 
mixture for a period of 100 h. The coating-substrate systems which 
survived 100-h exposure were also tested for 500-h exposure. 
Coatings of zirconia and magnesium zirconates appeared quite 
promising for protecting the substrates against gaseous attack of 
the coal-gas mixture. Some alumina-base coatings indicated medi- 
um quality corrosion protection up to 500 h. Coatings of chromi- 
um carbide withstood the corrosive environment up to 100 h; how- 
ever, they disintegrated in 500-h exposure and offered very poor 
protection to the substrates. The parts for an erosion-corresion test 
apparatus to evaluate ceramic-coated and refractory specimens, at 
one atmosphere, are being constructed. A multiple-specimen test 
rig to evaluate the erosion-corrosion behavior of coated specimens 
is being assembled by Solar Corporation. (auth) 


12335 (ANL—76-7, pp 49-74) Nondestructive testing for coal- 
plant components. Ellingson, W.A. 1975. 

In Materials Science Division coal technology fourth quar- 
terly report, July—September 1975. 

Significant results from two field tests at Battelle showed 
that wall thickness variations on refractory layered structures seem 
to be easily detectable by gamma radiography. In addition, gamma 
radiographs of refractory-lined transfer lines have been capable of 
imaging considerable bore detail and may even be useful as an ero- 
sion measurement tool. High temperature wall thickness measure- 
ments using ultrasonic delay lines continued with several delay line 
geometries examined for signal to noise ratios and possible near 
field effects. Calibration curves have been obtained for the new in- 
frared scanning camera. (auth) 


12336 (ANL—76-7, pp 75) Corrosion behavior of materials in 
coal-conversion processes. Natesan, K.; Chopra, O.K. 1975. 

In Materials Science Division coal technology fourth quar- 
terly report, July—September 1975. 

Carburization and oxidation resistance of materials is being 
evaluated in binary and quarternary gas mixtures consisting of CO, 
CO,, CH,, and H,. Carburization studies of 100 h duration have 
been conducted with Ni-base and Fe-base alloys in the carbon ac- 
tivity range from 0.015 to 0.14 at 875°C. Similar experiments at 
750 and 1000°C and for time periods of 500 and 1000 h are being 
initiated. (auth) 


12337 (ANL—76-7, pp 76-96) Erosion behavior of materials 
in coal-conversion Mamoun, M.M. 1975. 

In Materials Science Division coal technology fourth quar- 
terly report, July—September 1975. 

Major effort has been expended in: Designing a multi- 
specimen experimental testing apparatus to investigate the erosive- 
corrosive behavior of materials used in coal gasifiers; extending the 
developed analytical models so as to include the effects upon 
metal erosion of the total mass of the eroding particles, the mass 
flux of the eroding particles, and the angle of impact; developing 
analytical models for material loss by erosion for brittle refractory 
ceramics; establishing analytical criteria for determining the critical 
conditions leading to material loss by erosion; and developing com- 
puter programs for predicting numerical values for material loss by 
erosion arising with normal impact. The analytical results indicate 
that the erosive resistance of both ductile metals and brittle solids 
should increase with: Decreasing moduli of elasticity and Poisson's 
ratios of the eroding particles and the eroded surface; decreasing 
mass density of the eroding particles, increasing yield strength, ulti- 
mate strength, and flow stress, or fracture stress of the eroded sur- 
face; and the formation of surface films that can effectively reduce 
the frictional resistance. (auth) 


12338 (ANL—76-7, pp 97-100) Component performance and 
failure analysis. Greenberg, S.; Natesan, K. 1975. 

In Materials Science Division coal technology fourth quar- 
terly report, July—September 1975. 

Detailed metallographic examination of failed HYGAS in- 
strument tubing supports the originally stated conclusion that the 
observed failures were associated with stress corrosion cracking 
resulting from exposure of Types 304 and 316 stainless steel to 
steam generated from water containing chloride. Inconel 600 and 
Incoloy 800 were recommended as more suitable materials. Based 
on the conclusion that thermocouple sheath failure was caused by 
internal oxidation, it was recommended that Inconel 702 be 
replaced with Type 310 stainless steel or nickel-base alloys con- 
taining greater than 20 percent chromium. The stainless steel in- 
strument tubes were replaced with Incoloy 800 and the Inconel 
702 thermocouple sheaths with Type 310 stainless steel. These 


materials performed satisfactorily in a recently completed 370-h 
run. (auth) 
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12339 (BNL—20754R) Coal conversion to liquid and gaseous 
hydrocarbons in a cross-flew meving-bed reactor. Dang, V.D.; 
Steinberg, M. (Brookhaven National Lab., Upton, N.Y. (USA)). 
Oct 1975. vp. (CONF-760402—5). Dep. NTIS $4.00. 

. From 81. nationai meeting of the American Institute of 
Chemical Engineers; Kansas City, Missouri, United States of Amer- 
ica *USA® at Apr 1976). 

A study of coal hydrogenation has been performed in a 
cross-flow moving-bed reactor. Coal particles move horizontally in 
packed form in the reactor, while H, moves vertically. Tempera- 
ture distributions of both gas and solid are obtained by solving the 
energy equations for a packed bed. Weight fractions of carbon and 
its gas and liquid products can be obtained by using a three-step 
coal hydrogenation model as a first approximation. The problem is 
solved numerically for some practical operating conditions of a 
reactor by using a CDC 7600 computer. The effect of several 
Operating parameters on the temperature distribution of the reac- 
tor is examined. Increasing the gas residence time decreases the 
temperature of both solid and gas phases. Increasing the solid- 
phase residence time increases the temperature of both phases. 
Hydrogen partial pressure does not have any effect on the tem- 
perature field. An example of the application of the model to a 
specific set of conditions is presented. High coal conversion yield 
(60 percent or higher) can be obtained in the assumed reactor for 
the following conditions: H, partial pressure, 100 to 400 atm; solid 
velocity, 30 to 100 cm/sec; particle size, 50 to 60 ym; H, velocity, 
25 to 30 cm/sec. 


12340 (CONF-751171—1) Repert on progress in underground 
coal gasification. Shuck, L.Z.; Pasini, J. Ill. (Energy Research and 
Development Administration, Morgantown, W.Va. (USA). Mor- 
gantown Energy Research Center). 1975. 21p. Dep. NTIS $3.50. 

From International energy engineering congress; Chicago, II- 
linois, United States of America *USA® (4 Nov 1975). 

The feasibility of underground gasification of coal is 
reviewed as a result of the changed conditions resulting from the 
energy crisis, experience in various countries, and certain new 
ideas developed by MERC (which were later found to be very 
similar to methods proven in the Soviet Union). While un- 
derground gasification of coal has been tried in many countries, it 
is only in the Soviet Union that the process became commercial; 
while many of the trial efforts were not very successful, some 
progress was being made; but the process could not compete with 
the cheap oil and natural gas available in many areas. After the 
energy crisis, MERC reviewed the concept and developed some 
new ideas; other US groups also became more enthusiastic. The 
following concepts are discussed: lignite and subbituminous coals 
are considered more satisfactory for underground gasification than 
higher-rank coals; using air, a gas of only 100-150 Btu/SCF can be 
produced, which must be used locally, or it can be uprated by sur- 
face gasification; certain methods developed by MERC and by the 
Soviets appear to avoid problems encountered earlier. The method 
seems attractive for recovery of the large amounts of coal that 
exist in thin, low-grade seams and as an alternative to the complex, 
surface gasification methods undergoing development. (LTN) 


12341 (ERDA—76-30-2) Coal gasification. Quarterly report, 
April—June 1975. White, P.C. (Energy Research and Develop- 
ment Administration, ag ry D.C. (USA). Office of Fossil 
Energy). 1975. 95p. Dep. NTIS $5.00. 

This report consists of an executive summary; 15 sections 
dealing with various processes for coal gasification, technical and 
engineering services, and a technical data book; and a glossary. An 
abstract was prepared for each of the 15 sections. ( EJH) 


12342 (ERDA—76-30-2, pp 9-15) Carbon dioxide acceptor 
coal tion 1975. 


In Coal gasification. Quarterly report, April—June 1975. 

During the second quarter of 1975, the pilot plant was 
operated in three test runs and a fourth run was underway at the 
end of the quarter. Each run was terminated because of opera- 
tional problems. Several modifications were required to solve these 
problems and to improve the reliability of the system. Modifica- 
tions to the fines removal system and the fuel char standleg and in- 
stallation of an auxiliary fuel system, differential temperature 
alarm, and alternative quench device were among the changes 
made. Subsequent runs showed that the changes were successful. 
In addition, in one run, the gasifier was operated on 100 percent 
steam for 58 h. The methanation facilities were completely 
checked during the quarter and were ready for operation in mid- 
May. However, the pilot plant runs conducted after the unit was 
ready were terminated before synthesis gas could be produced. 
Laboratory research included work on acceptor activity and recon- 
stitution, corrosion, trace elements, and waste monitoring. Amon 
the conclusions reached as a result of the experiments conducte 
were (1) the acceptor activity level of dolomite can be increased 
by shortening the regenerator residence time; (2) at pilot plant 
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operating conditions, limestone will demonstrate higher activity on 
a weight basis than will Tymochtee dolomite; (3) Nickel 200 can- 
not be recommended as a container material because of extensive 
intergranular corrosion, which , the mechanical property 
of the material; and (4) Inconel 601 must be eliminated as a con- 
tainer material because of its high corrosion rate. 


12343 (ERDA—76-30-2, pp 17-23) BI-GAS process for the 
generation of 1975. 


In Coal gasification. Quarterly report, April—June 1975. 

Work on the development of the Bi-Gas process included 
pilot plant construction and laboratory research. By the end of the 
quarter, more than three-fourths of the pilot plant construction 
was completed. The effort during the quarter involved installation 
of piping, electrical systems, instrumentation, and insulation. 
Delivery problems were solved and material shortages should no 
longer slow construction progress. In the laboratory research ef- 
fort, emphasis was placed on the continuing evaluation of the ther- 
mal equilibrium and conversion efficiency of different methanation 
catalysts. All four catalysts studied in life tests during the quarter 
showed moderate to significant deactivation and were, therefore, 
not acceptable. In the process development unit, two tests were 
conducted with a catalyst used in three previous tests. Conversion 
increased with increasing temperature and pressure, but the 
catalyst exhibited some loss of activity with time. Overall, however, 
the catalyst was sufficiently active for use under normal operating 
conditions of the Bi-Gas methanator. Further tests in the process 
development unit will be delayed while the unit is overhauled. 


12344 (ERDA—76-30-2, pp 25-29) Pipeline gas by 
hydrogasification (HYGAS process). 1975. 

In Coal gasification. Quarterly report, April—June 1975. 

Both the Hygas pilot plant and the ash-agglomerating gasifi- 
er were operated in several test runs. A critical milestone was 
reached in Test 34 of the pilot plant when the entire plant was 
operated without supplemental heat for 29 hr and without supple- 
mental H, for the last 20 of those hours. Successive runs provided 
longer operating times with self-sustained operations. In the opera- 
tion of the ash-agglomerating gasifier, a key milestone was 
achieved when ash agglomerates were produced continuously using 
steam and O, as the gasifying media. Other runs involved attempts 
to improve the quality of the agglomerates. Laboratory research 
supporting the development of the Hygas process included studies 
of slurry liquid penetration into coal pores and of castable insula- 
tion. Tests of slurry liquid penetration of coal confirmed that, com- 
pared with coal pretreated at atmospheric pressure, coal pretreated 
under pressure yielded a product with a high bulk density and thus 
required less liquid for slurrying. Several samples of castable 
refractory were tested under acidic condensing conditions and the 
results are being evaluated. In addition, new le refractory 
samples are being prepared for further tests. 


12345 (ERDA—76-30-2, pp 35-38) Synthane process. 1975. 

In Coal gasification. Quarterly report, April—June 1975. 

In order to start the gasifier as soon as possible, emphasis 
during the second quarter of 1975 was placed on modification of 
the coal-handling system, completion of the gasifier, and final 
preparation for operation of system components such as the 
Benfield and Stretford units and the gas scrubbing system. Major 
problems occurring during the quarter involved the inert gas 

nerating system and the gasifier. Corrosion was caused in the 
inert gas system from burning fuel oil containing 0.3 percent. Until 
the system can be modified, a liquid CO, system will be used. In 
the gasifier, the middle gasket leaked during pressure tests. 
Because of these problems, and others that have not been 
resolved, no definite data for start-up of the gasifier has been set. 
However, the dimensions of system components were measured at 
ambient temperatures to permit determination of the thermal ex- 
pansion of the system. 


12346 (ERDA—76-30-2, pp 39-42) Agglomerating burner 
process. 1975. 
In Coal gasification. Quarterly report, April—June 1975. 
Work on the agglomerating burner process during the 
second quarter of 1975 included both process development unit 
construction and preparation for operation. By the end of the 
quarter, all of the major items of process equipment were set in 
e- and piping, instrumentation, and electrical connections were 
ing installed. Over-all, about two-thirds of all construction work 
to be done at the site was completed. To prevent further slippages, 
both Battelle and Chemico are involved in the effort to expedite 
delivery of additional equipment items required. Process develop- 
ment unit operations included preparation of operating instruc- 
tions, formal training sessions for chief operators, and comparison 
of the piping and instrumentation diagrams with piping and instru- 
mentation actually installed at the unit. In addition, an adequate 
supply of pore | gas for start-up and operation of the process 
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development unit was obtained, and the ground-level concentra- 
tions of sulfur dioxide around the unit were determined to be well 
below state and federal limits. 


12347 — pp 43-48) Liquid phase methanation 
1975. 

In Coal gasification. Quarterly report, April—June 1975. 

Construction of the skid-mounted pilot plant methanation 
unit continued. Because of material delivery problems, however, 
the unit will not be completed until August 1975, a month later 
than planned. In the laboratory research effort, emphasis was 
pe ctl on studies of the catalyst-liquid pair, modified CRG- 
A/Witco 40 mineral oil. Experiments were conducted in the 
bench-scale unit at temperatures of 600 and 650°F, pressures of 35 
and 60 atm, and varying ratios of H, to CO. Data collected in tests 
conducted at 600°F and correlated in terms of a first-order reac- 
tion model showed reaction rate constants of 2.15 and 2.43 x 10~* 
gram moles/second-atm-gram catalyst. Tests conducted at 650°F 
showed rate constants of 4.0 and 3.57 x 10~* gram moles/second- 
atm-gram catalyst. The composition of the product gas was inde- 
pendent of the operating temperature and pressure and was a func- 
tion of conversion efficiency. This catalyst-liquid pair was then 
tested for 560 hr with a feed gas having a three-to-one ratio of H, 
to CO and for an additional 800 hr with a two-to-one H, to CO 
ratio. There was no change in catalyst activity during the entire 
1,360 hr. Tests of another catalyst-liquid pair were initiated during 
the quarter, but were terminated because the level of catalyst ac- 
tivity was too low. 


12348 (ERDA—76-30-2, pp 49-52) Evaluation of high-Btu 
projects. 1975. 

In Coal gasification. Quarterly report, April—June 1975. 

In support of the technical evaluation effort, process in- 
vestigators visited the carbon dioxide acceptor, Bi-Gas, and Hygas 
pilot plants to observe operations and to obtain data for the con- 
ceptual design of commercial-size plants. Braun also reviewed the 
flow diagrams and instrumentation for the Synthane plant and in- 
itiated a preliminary economic evaluation of a commercial-size 
liquid phase methanation unit. Work on specific processing sec- 
tions involved in converting coal to high-Btu gas included comple- 
tion of a report on coal pretreatment, estimation of capital costs 
for 10 acid-gas removal methods, study of shift conversion reactors 
to determine appropriate metallurgy and shape, analyses of 
methanation catalysts, completion of two reports on effluent treat- 
ment processes, and review of hazards analyses. Work on the con- 
ceptual designs of commercial plants involved improving designs 
and updating flow diagrams for the carbon dioxide acceptor, Bi- 
Gas, Hygas, and Synthane processes. 


12349 (ERDA—76-30-2, pp 53-57) Molten salt combustion 
and gasification process. 1975. 

In Coal gasification. Quarterly report, April—June 1975. 

Work on the molten salt combustion and gasification 
process included pilot plant design and engineering and laboratory 
research. Design work involved (1) establishing numerous com- 
ponents of the gasifier/quench subsystem, including the mechanical 
support system, the gasifier vessel wall configuration, and the 
quench tank agitation system; (2) drafting a specification for the 
air compressor system of the air supply subsystem; and (3) prepar- 
ing a performance specification for the solids handling subsystem. 
Engineering work included completion of the equipment plot plan 
and continuation or initiation of studies on control logic and in- 
strumentation, component failure, and cooling water supply. In the 
laboratory research program, the first pressurized, coal-gasification 
tests were conducted, yielding information on gasifier response to 
changing feed rates, particulate emissions, and general process in- 
formation. However, several operating problems occurred during 
the tests and must be solved. In other laboratory research, Atomics 
International initiated a second phase of studies of the melt quench 
solution, specifically, studies on the partition of coal ash and melt 
components between the filtrate and the precipitate; evaluated 
equilibrium data and concluded that the CO, partial pressures 
were lower than those found in a literature correlation; and con- 
ducted tests to screen materials that will be in contact with the 
high-temperature melt. 


12350 (ERDA—76-30-2, pp 59-64) Advanced coal gasification 

for electric power generation. 1975. 

In Coal gasification. Quarterly report, April—June 1975. 

Several modifications to the gas generator system of the 
process development unit were completed. Development of instru- 
mentation for the gasification process is continuing, as is work on 
the design and procurement of piping and controls for the gasifier 
and devolatilizer. Laboratory research supporting the project also 
continued. Among the research activities were studies of the effect 
of the distance between the distributor plate and the draft-tube 
inlet on the solid circulation rate and gas bypassing, prediction of 
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theoretical flame temperatures of propane-air flames, determina- 
tion of methods of analyzing sulfur sorbents, analysis of limestone 
and dolomite oxidation results, investigation of eutectics that occur 
in the calcium-sulfur-carbon-oxygen system, studies of the effect of 
coal-char and coal-dolomite interaction during devolatilization, stu- 
dies of fuel gas combustion characteristics and fuel gas cleaning, 
evaluation of techniques and/or devices that could be used to 
reduce and control erosion damage, etc. In addition, work on the 
development of a conceptual design of a commercial-size com- 
bined-cycle generating plant and the design of a large-scale coal 
test facility continued. 


12351 (ERDA—76-30-2, pp 65-69) Low-Btu gasification of 
coal for electricity tion. 1975. 

In Coal gasification. Quarterly report, April—June 1975. 

Combustion Engineering worked on the detailed design of 
the process development unit, placing emphasis on the design of 
slagging coal furnaces. In addition, preparation of the procedures 
and operating manuals was initiated. Laboratory research included 
the continuing investigation of the compatibility of refractories 
with slag and gas and of potential hazards, completion of a model 
for studying stream flow patterns, study of methods for measuring 
process variables, and development of an experimental program to 
evaluate alloys to be used in the process development unit. In ad- 
dition, potential environmental problems were studied; eight trace 
elements were identified for monitoring, but generally no environ- 
mental problems are anticipated. Two electric plant applications 
were selected for further study: conventional steam plant with an 
atmospheric gasifier and a combined-cycle plant with a supplemen- 
tary-fired boiler and an atmospheric gasifier. Also, a computerized 
system for logging and reducing data was selected; preparation of 
inal specifications for the system was initiated. 


12352 (ERDA—76-47) Preliminary economic analysis of IGT 
HYGAS Plant producing 250-million-SCFD-high-btu-gas from two 
coal seams: Montana and Pittsburgh. (Bureau of Mines, Morgan- 
W.Va. (USA)). Mar 1976. 11 1p. (FE—2083-3). Dep. NTIS 

This report is divided into two sections. The first deals with 
a Montana subbituminous coal, and the second deals with a Pitt- 
— seam coal. An abstract was prepared for each section. 
( ) 


12353 (ERDA—76-47, pp vp, Paper 1) Preliminary IGT 
HYGAS hydrogasification process, Montana subbituminous coal 
— illion-SCFD-high-btu-gas plant: an economic analysis . Mar 

In Preliminary economic analysis of IGT HYGAS Plant 
producing 250-million-SCFD-high-btu-gas from two coal seams: 
Montana and Pittsburgh. 

An economic evaluation was made of an integrated plant to 
produce 250 million scfd of 965-Btu gas from Montana subbitu- 
minous coal using the IGT HYGAS Hydrogasification Process fol- 
lowed by shift conversion, purification, methanation, and pollution 
control. The total investment is estimated to be $420,260,200 or 
$1,680/1000 scf/day of gas production capacity. On the basis of a 
330-day operating year for the plant, and allowing credit for the 
sulfur, ammonia, and b 1 xylene (B-T-X) byproducts, 
the average selling price of the gas product is given, with coal cost 
and discounted cash flow (DCF) rates as parameters. 


12354 (ERDA—76-47, pp vp, Paper 2) Preliminary IGT 
HYGAS Hyd tion Pittsburgh seam coal 250-mil- 
lion-SCFD-high-btu-gas plant: an economic analysis. Mar 1976. 

In Preliminary economic analysis of IGT HYGAS Plant 
paerens 250-million-SCFD-high-btu-gas from two coal seams: 

ontana and Pittsburgh. 

An economic evaluation was made of an integrated plant to 
produce 250 million scfd of 965-Btu gas from Pittsburgh seam coal 
using the IGT HYGAS Hydrogasification Process followed by shift 
conversion, purification, methanation, and pollution control. The 
total investment is estimated to be $499,025,500 or $1,996/1000 
scf/day of gas production capacity. On the basis of a 330-day 
Operating year for the plant and allowing credit for the sulfur, am- 
monia, and benzene-toluene-xylene (B-T-X) byproducts, the 
average selling price of the gas is given, with coal cost and 
discounted pon | = (DCF) rates as parameters. 


12355 (ERDA—111-75/1) Coal gasification. Quarterly report, 
January—March 1975. White, P.C.; Zahradnik, R.L.; Vener, R.E. 
(Energy Research and Development Administration, Washington, 
aoe (USA). Office of Fossil Energy). 1975. 97p. Dep. NTIS 


This report consists of 15 sections in addition to an execu- 
tive summary and a glossary. Each section has been abstracted and 
indexed separately. ces 
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12986 (ERDA—111-75/1, pp 7-12) Carbon dioxide acceptor 
5. 


gasification process. | 

’ In Coal gasification. Quarterly report, January—March 
1975. 

. Development of the carbon dioxide acceptor process durin 
the quarter included pilot plant construction and operation, ant 
extensive laboratory research. Specifically, the methanation facility 
being added to the pilot plant was completed and preparations for 
start-up were initiated, including minor modifications, instrument 
calibration, and equipment testing. The pilot plant was operated 
for two test runs. Mechanical and engineering modifications were 
made to correct causes of run termination as well as improve 
system operation. Of particular importance was the solution of a 
major process problem that could have prevented long-term con- 
tinuous operation, i.e., buildup of intermediate fines in the system. 
The accumulation of fines causes an increase in the char bed den- 
sity. Laboratory research included: analysis of the acceptor activity 
levels (a measure of carbon dioxide absorbed) of eutectic-com- 
position CaCO,;—Ca(OH), melts, as a function of cycling; studies 
of the corrosion of Nickel 200 by CaCO,—Ca(OH), melts; studies 
of trace elements in samples of lignite and in the water from the 
lignite fines scrubber; analysis of particle size distribution in waste- 
water; and test runs in a new cycle tester to study the effect of 
a time on the activity patterns of various types of dolomite. 
(auth) 


12357 (ERDA—111-75/1, pp 13-18) BI-GAS process for the 
generation of pipeline gas. 1975. 

In Coal gasification. Quarterly report, January—March 
1975. 

During the quarter, efforts in the development of the BI- 
GAS process focused on pilot plant construction and laboratory 
research. By the end of the quarter, 66 percent of the field con- 
struction work on the pilot plant was completed. Plant start-up is 
set for October 1, 1975. Major laboratory research projects in- 
cluded a study of the potential heat loss in Stage | of the gasifier 
caused by high adiabatic temperatures and the continuing evalua- 
tion of the thermal equilibrium and conversion efficiency of vari- 
ous methantion catalysts. Results of these efforts indicated that 
predicted peak temperatures in Stage | of the gasifier will not in- 
duce radiant heat losses, but may create materials and lining 
problems, and none of the several methanation catalysts tested 
during this quarter was clearly satisfactory for use in the BI-GAS 
process. Other laboratory research included work on the develop- 
ment of a data-processing capability and process development unit 
system design. (auth) 


12358 (ERDA—111-75/1, pp 19-24) Pipeline gas by 


hydrogasification (HYGAS process). 1975. 
In Coal gasification. Quarterly report, January—March 
1975. 


Work on the development of the HYGAS process included 
both pilot plant operation and laboratory research. An event of 
= significance during the quarter was the operation of the 

YGAS pilot plant (Test No. 33) for 162 hr, providing the lon- 
gest, most stable operating period since the integration of the 
steam-oxygen gasifier with the HYGAS plant, and successfully 
demonstrating the operability of the process on a pilot plant scale. 
In addition, the ash-agglomerating gasifier was run successfully 
with stable temperature, total reinjection of dust, and steady ag- 
glomerate production. Laboratory research concerned: investiga- 
tion of the extent of liquid penetration at 68 atm into the pores of 
hollow, pretreated, and unpretreated coal to quantify the addi- 
tional slurry liquid required to pump pretreated coal; evaluation of 
catalysts to be used for high-pressure methanation; complete test- 
ing of the lock hopper pressurization system; and measurement 
and analysis of changes in castable insulation after exposure to an 
acidic condensing atmosphere. (auth) 


12359 (ERDA—111-75/1, pp 33-37) Synthane process. 1975. 

In Coal gasification. arterly report, January—March 
1975 

Construction of the pilot plant was completed and, effective 
March 12, the construction contractor transferred all areas and 
systems to ERDA. Several cost forecasts for the engineering and 
maintenance work on the pilot plant were prepared and bids from 
contractors were received and analyzed. A maintenance subcon- 
tract was awarded to Schneider, Inc. Work on pilot plant operation 
focused on hiring and training personnel for operation of the plant, 
establishing procedures for operating the pilot plant, and complet- 
ing preparations for actual start-up of the plant. These activities in- 
cluded redesign of the cooling systems in the bottom of the gasifier 
to achieve lower temperatures and attempts to resolve difficulties 
with obtaining the operating data on the Stretford sulfur recovery 
system. Laboratory research efforts were concerned primarily with 
development of a data gathering and retention system to get 
process information for design of the commercial plant. (auth) 
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12360 pp 39-42) Agglomerating burner 
1 
In Coal gasification. Quarterly report, January—March 


Work on the lomerating burner process concerned 
imarily design and construction of the process development unit. 
y the end of the quarter, all of the detailed design and procure- 
ment work and 44 percent of the construction work had been 
completed. Because of delays resulting from inclement weather 
and slow deliveries, however, the unit will not be completed until 
mid-September 1975, three months later than planned. Specific ac- 
complishments during the quarter included: completion and 
delivery to the construction site of a scale model of the process 
development unit; expediting of material deliveries to the site and 
of field construction; completion of building additions and site 
modifications; preparation of an operating manual and mechanical 
information catalogs; and evaluation of alternatives to the use of 
natural gas in some of the facilities at the site so that gas could be 
freed for use in unit operations. (auth) 


12361 (ERDA—111-75/1, pp 43-51) Liquid phase methana- 
tion process. 1975. 

In Coal gasification. Quarterly report, January—March. 

During the first quarter of 1975, constrution of the skid- 
mounted pilot plant methanation unit continued. If material 
delivery problems can be resolved, the entire unit should be 
completed in July 1975, as planned. Laboratory research con- 
cerned primarily catalyst performance, including studies for the 
combined shift/methanation reaction rates of five catalyst-liquid 
pairs, life studies, and attrition rates. The catalysts-liquid pairs 
were studied to determine the best circulating fluid and catalyst 
with the highest activity rate and longest lifetime. Of the catalyst- 
liquid pairs tested, modified CRG-A estrudate was found to have 
the highest reaction rate contant. Furthermore, only a minor 
amount of particle disintegration was experienced. In the life stu- 
dies unit, the duration and performance of the CRG-A/Exxon 150 
aromatic oil catalyst-liquid pair was tested for 1,400 hr on-stream, 
with interruptions due to plugging of the liquid circulation line. At- 
trition tests were conducted to develop a prescreening process to 
test catalyst resistance to the effects of high-temperature circulat- 
ing liquid. Of the eight catalysts studied, one, modified CRG-A ex- 
trudate, was chosen for further testing in the bench-scale unit 
because of its strength and high reactivity. Another laboratory 
research effort was an experiment to determine the best method 
for feeding the product gas from the bench-scale reactor to a 
polishing reactor to increase the yield of methane. (auth) 


12362 (ERDA—111-75/1, pp 53-56) Evaluation of high-btu 
gasification projects. 1975. 

i In Coal gasification. Quarterly report, January—March 
1975. 

During the quarter, the technical evaluation effort included 
observation of construction or operations at the carbon dioxide ac- 
ceptor, BI-GAS, HYGAS, steam-iron, and Synthane pilot plants. 
Braun engineers made several recommendations: to prevent ero- 
sion in the solids transfer lines in the carbon dioxide acceptor 
plant, base-refractory-lined systems should replace metal lines; for 
the HYGAS process, a back-up sparger should be added because 
of the potential short life of the reactor product gas inlet piping 
and sparger; and an infrared system should be used with the 
Synthane gasifier to detect wall hot spots. Technical evaluations of 
process specifics concerned, primarily, various economic analyses 
of high- and low-pressure coal pretreatment processes, acid-gas 
removal schemes, shift catalysts, and sulfur recovery from high- 
pressure gasification plants. The commercial concept designs of 
the various processes are being revised to improve processing con- 
ditions, with the objective of reducing capital costs and conserving 
energy. In high-pressure processes, emphasis was on improved heat 
recovery in the quenching and methanation sections. For low-pres- 
sure processes, compressor location, use of a chemical solvent for 
acid-gas removal, and design of the methanator for higher tem- 
perature heat recovery were emphasized. (auth) 


12363 (ERDA—111-75/1, pp 57-62) Molten salt combustion 


and gasification process. 1975. 
In Coal gasification. Quarterly report, January—March 


1975. 


1975. 

Development of the molten salt combustion and gasification 
rocess included work on the pilot plant and laboratory research. 
nitial work on the pilot plant concerned primarily design and en- 

gineering for the plant. Meetings were held with Northwest Utili- 
ties at the pilot plant site to discuss requirements for plant layout, 
define interfaces, and resolve design problems that affect both the 
Norwalk Harbor Generating Station and the pilot plant. In addi- 
tion, the initial version of a ‘’Systems Definition Manual’’ was 
prepared to record all design requirements and specifications as 
they are developed. Specific work done on pilot plant design in- 
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cluded: establishment of basic design meters for the gasifier 
vessel assembly; initiation of design definition work for the quench 
system; evaluation of various quenching and preheat assembly 
systems; establishment of the optimum compressor configuration 
for the air-supply subsystem; and development of a conceptual 
process control scheme. Engineering work included evaluation and 
selection of a regeneration process, establishment of process 
requirements and design guidelines, and preparation of several 
flow diagrams. Much of the laboratory work involved extensive 
modifications of the molten salt test reactor so that it could be 

rated at pilot process conditions. Some reliability tests were 
also conducted. Leaks in two valves of the gasifier were discovered 
and repairs were initiated. Another major effort was the laboratory 
analysis of melt and ash produced by the molten salt gasification of 
Kentucky No. 9 coal to obtain data on melt dissolution and ash 
removal. (auth) 


12364 (ERDA—111-75/1, pp 63-67) Advanced coal gasifica- 
tion system for electric power generation. 1975. 

In Coal gasification. Quarterly report, January—March 
1975. 

Development of the advanced coal gasification system for 
electric power generation involved extensive laboratory research. 
Specifically, the devolatilizer-desulfurizer in the process develop- 
ment unit was modified and a computer control and data monitor- 
ing system was installed. Consideration is being given to further 
modifying the unit by installing separate devolatilizer and desul- 
furizer reactors as a backup. Other research conducted during the 
quarter included analysis of the burning properties of the product 
gas, investigation of the stability of the combustion system to en- 
sure operations with either coal gas or No. 2 fuel oil, work on vari- 
ous methods for removing solid particles from the gas to prevent 
damage to turbines, evaluation of erosion of gas turbine blades by 
solid particles, and investigation of the effect of alkali metals and 
chlorine on gas turbine components. In addition, work continued 
on the preliminary conceptual designs of the combined-cycle 
generating plant. (auth) 


12365 (ERDA—111-75/1, pp 69-74) Low-Btu gasification of 
coal for electricity generation. 1975. 

In Coal gasification. Quarterly report, January—March 
1975 

During the quarter, Combustion Engineering continued 
work on designing the process development unit and preparing 
detailed drawings of unit systems, and initiated several laboratory 
research projects, including investigations of the compatibility of 
refractories with slag and gas, the stream flow patterns in the gasi- 
fier, the composition of process streams, and the types of trace ele- 
ments in the effluent streams. In addition, Combustion Engineering 
performed an analysis to compare the electricity production costs 
of various integrated gasification power plant systems. The results 
indicated that the cost of electricity will depend on a variety of 
factors, ranging from plant operating parameters to cost and trans- 
portation of fuel. The electricity production costs (1973) using a 
500-Mw boiler burning low-sulfur oil at $0.90/million Btu would 
be the same as the costs using a 500-Mw boiler retrofitted to fuel 
gas produced by an atmospheric gasifier, assuming a coal cost of 
$0.50/million Btu and 7,500 hr of operation/yr. For a new 500 Mw 
plant (incorporating an atmospheric gasifier with a supplementary- 
fired combined-cycle system and operating 7,500 hr/yr), the elec- 
tricity production costs (1973) would average 14.2 mills/kW hr, 
assuming the coal cost $0.55/million Btu and the electricity was 
distributed locally. (auth) 


12366 (ERDA—111-75/1, pp 75-79) Coal gasification com- 
bined-cycle system for electric power generation. 1975. 

In Coal gasification. Quarterly report, January—March 
1975. 

The contract for detailed design and engineering of the pilot 
plant was signed January 14, 1975. During the quarter, design 
work was initiated for several processing sections: raw coal han- 
dling and storage; coal pulverization and drying; coal, limestone, 
and char feeding; gasification; char separation and fines removal; 
and product gas cleanup. To accommodate the design of the Selex- 
ol acid-gas removal system, Foster Wheeler decided to scale the 
entire pilot plant to a coal feed rate of 20 tons/hr, down from the 
original design requirement of 50 tons of coal/hr. Information on 
the properties of the low-Btu gas that will be produced in the 
Foster Wheeler system were supplied to General Electric. General 
Electric determined that there should be no problems with com- 
bustion using the low-Btu product gas of the plant with the 
General Electric gas turbine. Other work during the quarter in- 
volved continuing tests with the cold flow model and development 
of a conceptual design of a commercial-size plant. (auth) 


12367 (ERDA—111-75/1, pp 81-83) Low-btu fuel gas. 1975. 


In Coal gasification. Quarterly report, January—March 
1975 
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During the quarter, construction of the process development 
unit continued. All three fluidized-bed gasification reactors, the 
coal lock hopper, and the floor grating were installed. Because the 
reactors were delivered late, however, construction of the unit will 
not be completed until late May 1975. Structural steel was 
erected, and installation of instrumentation, wiring, and piping was 
started. One problem occurring during the quarter was the 
discovery that the space distributor plates for the reactors were of 
inferior quality; new plates are being fabricated. Research work 
concerned modifications to ensure complete fluidization of the 
gasifier bed. A conical distributor with special injection nozzles 
was found to be successful. (auth) 


12368 (ERDA—111-75/1, pp 85-87) Technical and engineer- 
ing services. 1975. 

In Coal gasification. Quarterly report, January—March 
1975. 

During the first quarter of 1975, technical and engineering 
services in direct support of ERDA’s program involving combined- 
cycle power systems fueled by coal-derived low-Btu gas included 
(1) monitoring and technical support of the work being done by 
Westinghouse Electric Corporation to develop an advanced gasifi- 
cation system for electric power generation and (2) initiation of 
similar activities for other low-Btu gasification contracts such as 
Foster Wheeler Energy Corporation, Atomics International Divi- 
sion, and Institute of Gas Technology. In addtion, different 
processes for gas cleanup, such as hydrogen sulfide removal from 
coal gas, flue gas desulfurization, and granular bed filtration, were 
identified and evaluated. General activities in support of ERDA’s 
fluidized-bed combustion program included attendance and/or par- 
ticipation at several conferences, meetings, and briefings, and 
review and evaluation of proposals for research and development 
programs. (auth) 


12369 (ERDA—111-75/1, pp 89-91) Coal conversion systems 
technical data book. 1975. 

In Coal gasification. Quarterly report, January—March 
1975. 

During the quarter, IGT continued to collect and evaluate 
required basic and design data. Specifically, IGT: developed char 
gasification curves, indicating percent carbon conversion as a func- 
tion of solids residence time for various operating conditions, and 
described the associated gasification kinetics; evaluated a study of 
coal properties prepared by Pennsylvania State University for 
possible inclusion in the data book; reviewed literature on liquefac- 
tion to determine availability of data; began preparing a list of 
large coal deposits, including underground mining and strippable 
reserves; evaluated heat-transfer coefficients involved in heating 
coal-oil slurries and those between a fluidized bed and a sub- 
merged surface; and evaluated various correlations to estimate 
minimum fluidization velocity. In addition, IGT extended and 
slightly modified the data book outline developed initially. This 
preliminary outline is being reviewed. (auth) 


12370 (FE—1207-9) Gas generator research and dev 

BI-GAS process. Quarterly , October—December 1975. 
(Bituminous Coal Research, Inc., Monroeville, Pa. (USA)). 30 Jan 
1976. Contract E(49-18)-1207. 61p. Dep. NTIS $6.00. 

Progress on the jointly-sponsored ERDA/A.G.A. program is 
reported. The continuing objective is to develop processes for gasi- 
fying coal to produce high-Btu pipeline gas. Laboratory-scale coal 
gasification experimentation is conducted concurrently with a 
process and equipment development unit (PEDU). With the aid of 
engineering subcontractor(s), a BI-GAS pilot plant facility has 
been designed and is currently under construction. Mechanical 
completion and startup of this facility is expected in early 1976. 
The combined bench-scale and PEDU studies will be conducted to 
develop a fluidized-bed methanation process for use in upgrading a 
coal-derived synthesis gas. At the bench-scale level, catalysts will 
be investigated under conditions imposed by the BI-GAS process. 
These conditions include high carbon monoxide concentrations, 
high pressure, and a 3/1 hydrogen to carbon monoxide ratio. The 
PEDU, which is a 6-inch diameter reactor designed for 6000 scfh 
(CO + H,), will generate process data applicable to BI-GAS pilot 
plant operations. Utilizing the experience accumulated in laborato- 
ty and PEDU research, BCR will assist in planning, acquisition, 
and assessment of pilot plant operation data. Life test studies of 
experimental fluidized-bed methanation catalysts showed that three 
catalysts were promising candidates for future PEDU tests. Useful 
conversions were in the 85 to 95 percent range over the duration 
of the test. (auth) 


12371 (FE—1505-4) Liquid phase methanation/shift. Quar- 
terly report, April 1, 1975—June 30, 1975. (Chem Systems, Inc., 


New York (USA)). 1975. Contract E(49-18)-1505. 3lp. Dep. 
NTIS $4.00. 
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Bench scale, process development unit and pilot plant con- 
tract work on the development of a practical and useful process 
for converting coal-derived synthesis gases (largely carbon monox- 
ide and hydrogen) to methane using liquid fluidized beds is re- 
me The next phase involves the development of a combined 
ee phase methanation shift process, in particular determination 
of reaction kinetics and catalyst evaluation. (LTN) 


12372 (FE—1514-176) Advanced coal gasification system for 
electric power generation. Quarterly progress report, first quarter, 
fiscal year 1976. Chamberlin, R.M.; Keairns, D.L.; Lancaster, 
B.W.; Salvador, L.A.; Sverdrup, E.F.; Vidt, E.J.; Pillsbury, P.W. 
(Westinghouse Electric Corp., Lester, Pa. (USA). Heat Transfer 
roe 15 Oct 1975. Contract E(49-18)-1514. 172p. Dep. NTIS 
$6.75. 

This program carries along in parallel all the analytical tasks 
and experiments necessary to evolve a coal gasification system for 
electric power generation. The Process Development Unit's 
Devolatilizer/Desulfurizer has undergone cold flow dynamics tests 
and is now ready to begin hot operation on coal. Test facilities for 
developing low-Btu gas burning combustors to be fitted to large 
utility-type gas turbines are now in operation. Feasibility of con- 
structing combustors to fit the space envelope of utility gas tur- 
bines has been established; refinement of the designs to better deal 
with startup, turndown, dual-fuel operation and emissions control 
is under way. Maximum economic potential of this process will be 
realized by cleaning the product gas of particulates and trace con- 
taminants at 1600°F before burning in a gas turbine. Efforts both 
to define the required cleanliness and to assure removal of particu- 
lates down to present fuel gas standards are as yet inconclusive. A 
conceptual design for a gasification plant embodying fluid bed 
principles and sized to process coal for the largest commercially 
poner utility gas turbine has been issued. (auth) 


12373 (FE—1527-9) Gas generator research and development 
clean fuel gas. Quarterly report, October—December 1975. 
(Bituminous Coal Research, Inc., Monroeville, Pa. (USA)). 30 Jan 
1976. Contract E(49-18)-1527. 3lp. Dep. NTIS $5.00. 


12374 (FE—1770-4) Computer modeling of coal gasification 
reactors. Quarterly technical progress report, June 30, 
1975—September 30, 1975. (Systems, Science and Software, La 
Jolla, Calif. (USA)). 15 Oct 1975. Contract E(49-18)-1770. 3ip. 
Dep. NTIS $4.00. 

The FLUB code is a finite difference, numerical formulation 
of the unsteady one-dimensional equations describing chemically 
inert, gas fluidized bed dynamics. These equations, developed 
within the framework of the theory of interacting continua, express 
mass and momentum conservation for both the solid particles and 
the gas phase of a fluidized bed. A derivation of the system of 
equations is given by Garg and Pritchett, 1975. In the present 
study, the FLUB code was extended to include the balance equa- 
tions for chemical species transport and the principle of conserva- 
tion of energy in both solid and gaseous phases. The differential 
equations for solid particle-gaseous phase flow are briefly 
presented. To this system of equations, the balance equations for 
chemical species in the fluidized bed are adjoined. The cor- 
responding difference equations for species transport are then 
derived. This difference scheme, presently used in FLUB, is based 
upon well-established numerical methods. Advanced developments 
are outlined. (auth) 


12375 (FE—1772-10) Engineering Support Services clean 
boiler fuel demonstration plant program. Annual report, May 28, 
1975—December 31, 1975. (Dravo Corp., Pittsburgh, Pa. (USA). 
Chemical Plants Div.). 15 Jan 1976. Contract E(49-18)-1772. 20p. 
Dep. NTIS $3.50. 

Engineering in connection with a proposed commercial size 
Coalcon Process hydrocarbonization plant included the evaluation 
of sixteen proposed sites and site recommendations, design and 
feasibility studies, particularly with respect to scaling law validation 
and determination of the largest size hydrocarbonizer which could 
be used in a commercial facility. It was found that the hydrocar- 
bonizer was not a limiting factor and the plant is being designed 
for 50,000 tons per day of raw coal. Coal preparation and 
pretreatment processes are being studied to prevent agglomeration 
of caking coals in the fluid bed. Other economic and environmen- 
tal studies are mentioned as having been made, or being made, but 
without results. A handbook of commercially available coal 
gasifiers and off-gas cleanup systems has been prepared and sub- 
mitted for approval. (LTN) 


12376 (FE—1772-11) Handbook of gasifiers and gas treatment 
systems. Final report, task assignment No. 4. (Dravo Corp., Pitt- 
sburgh, Pa. (USA). Chemical Plants Div.). Feb 1976. Contract 
E(49-18)-1772. 171p. Dep. NTIS $6.75. 
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The intent of this handbook is to provide a ready reference 
on gasifiers and gas-treatment systems that are or may be applica- 
ble to coal conversion technology. The handbook contains sections 
on 22 gasifiers and 20 gas-treatment systems, including those 

ntly available in the commercial market as well as those cur- 
rently under development. Each section of the handbook has been 
reviewed and approved for publication by the supplier. The hand- 
book is comprised of objective information collected from various 
sources and includes data, such as: the state of development, a 
description of the process, capacity, products, by-products, utilities 
and environmental considerations. The handbook is not intended 
as a comparative evaluation, but rather as an impartial reference 
on the current technology. 


12377 (LA—6247-MS) WESCO coal gasification plans: 
Navajo considerations. Bennett, W.S.; Kerr, D.M.; Kolstad, C.D. 
(comps. ). (Los Alamos Scientific Lab., N.Mex. (USA)). Feb 1976. 
Contract W-7405-Eng-36. 43p. Dep. NTIS $5.00. 

The Navajo Tribe is considering whether to permit the 
Western Gasification Company to build a coal gasification complex 
on the Navajo Reservation. Questions of water usage, health, 
safety, and environmental concerns are discussed along with 
benefit-cost factors: opportunities for employment and Tribal in- 
come with their implications for accelerated socio-cultural change. 


12378 (LERC/RI—76/4) Theoretical aspects of reverse com- 
bustion in the underground gasification of coal. Kotowski, M.D.; 
Gunn, R.D. (Energy Research and Development Administration, 
Laramie, Wyo. (USA). Laramie Energy Research Center). Mar 
1976. 50p. Dep. NTIS $4.00. 

A mathematical model is developed which describes the 
reverse combustion phase (linking phase) of the underground coal 
gasification process. The model involves a quasi steady-state linear 
treatment of reverse combustion in a porous system of coal. A 
system of four differential equations coupled with an Arrhenius 
type reaction rate function is solved numerically. The results yield 
a favorable comparison with experimental data obtained from a 
field test conducted by the Laramie Energy Research Center near 
Hanna, Wyoming. With the aid of the model, field tests can be in- 
terpreted quantitatively in terms of known chemical and physical 
phenomena. 


12379 (ORAU— 126) Methanol from coal fuel and other 
cations. Thomas, C.O.; Hodgson, J.W.; Carroll, S.L.; Hardin, T.C.; 
Munoz-Candelario, R. (Institute for Energy Analysis, Oak Ridge, 
Tenn. (USA)). Feb 1976. 61p. (IEA—75-2). Dep. NTIS $5.50. 

The automobile accounts for about one-third of the petrole- 
um consumption in the U. S. Other transportation sectors, utilities, 
manufacturing, industrial chemicals, residences, etc., also are 
heavy consumers. Project Independence goals require a significant 
reduction in petroleum imports which probably cannot be fully off- 
set by increased domestic production. Three parallel actions there- 
fore are necessary: conservation; improved fuel economy; and 
development of substitute liquid or gaseous fuels derived from 
coal, shale, or other carbonaceous raw materials. This report 
focuses on the third item with emphasis on methanol from coal. 
The technologies for conversion of coal to low-BTU gas and the 
subsequent synthesis of methanol already exist. The methanol fuel 
issues then are the technical suitability of methanol for large-scale 
fuel applications, energy yields versus other synthetic fuel strate- 
gies, economics, environmental effects, and competitive 
supply/demand considerations in terms of both raw materials and 
end uses. 


12380 (PB—239356) Direct production of hydrocarbons from 
coal-steam systems. Final report, Nov 1968-Nov 1973. (Wyoming 
Univ., Laramie (USA)). Jan 1975. Contract DI-14-01-0001-1196. 
87p. NTIS $4.65. 

Paper copy also available from GPO as C.1163.10:80. 

Experiments were carried out on the use of a multiple 
catalyst system consisting of potassium carbonate and a commer- 
cial nickel methanation catalyst for the direct production of 
methane from coal-steam reactions. This system combines the ef- 
fects of these catalysts to produce in a single-step conversion a 
product gas consisting primarily of methane and carbon dioxide 
with a CO,-free heating value as high as 850 Btu per SCF. Two of 
the apparent problems inherent with such a system were catalyst 
recovery and the loss of catalyst activity over prolonged periods of 
time at the conversion temperatures in the presence of the various 
reactants produced from the coal gasification. In conjunction with 
the latter problems, experiments were also performed on the in- 
fluence of sulfur compounds produced during gasification upon 
catalyst life and activity. (GRA) 


12381 (PERC—009-3) In situ conversion of coal. Progress re- 
port, June 1, 1975—December 31, 1975. Larsen, J.W.; Chang, L. 
(Tennessee Univ., Knoxville (USA). Dept. of Chemistry). Jan 
1975. Contract E(32-2)-009. 6p. Dep. NTIS $3.50. 
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A literature survey of homogeneous catalytic hydrogenation 
and hydrogenolysis was made. Attempts were made to reproduce 
results reported in the literature, but some of the reported results 
could not be confirmed, and unexpected difficulties and delays 
were experienced in connection with other work. (EJH) 


12382 (PERC/IC—76-1) High Btu gas from coal: status and 
prospects. Haynes, W.P.; Forney, A.J. (Energy Research and 
Development Administration, Pittsburgh, Pa. (USA). Pittsburgh 
Energy Research Center). Mar 1976. 35p. Dep. NTIS $4.00. 
A generalized process scheme for making substitute natural 
= (SNG) from coal is presented in the form of a flowsheet. The 
urgi, K rs-Totzrk, and Winkler processes are described on a 
commercial scale. The MHygas, Carbon Dioxide Acceptor, 
Synthane, Bi-gas, and Agglomerated Ash processes are described 
on a pilot plant scale. Diagrams of the gasifiers for all the 
processes are included. (EJH) 


12383 (PERC/RI—76/2) Reactivity and gasification charac- 
teristics of low ranking coals and potentially red waste materi- 
als. Baird, M.J.; Reimers, G.W.; Khalafalla, S. (Bureau of Mines, 
Pittsburgh, Pa. (USA). Energy Research Center). Mar 1976. 18p. 
Dep. NTIS $3.50. 

Success in utilizing low-cost reductants in the magnetic 
roasting of iron ores and/or metallization of their concentrates de- 
pends on the chemical reactivity of the solid fuel as well as on the 
gasification characteristics of their structurally dispersed carbon. In 
this study, the gasification characteristics and reactivity of four 
solid reductants were investigated. The conversion of CO, to CO 
over lignite, subbituminous coal, wood chips, and pressed paper at 
a CO, inlet flow rate of 0.25 liter (STP) per minute was deter- 
mined in the temperature range 500 to 1,100°C. Although the 
steady-state values for CO, and CO were far removed from the 
Boudouard equilibrium composition, they served to measure the 
reactivity or reducing potential of the solid fuel. Based on constant 
volume of starting material, lignite was the most reactive in con- 
verting CO, to CO. It was followed by subbituminous coal, wood 
chips, and pressed paper, respectively. When the conversion data 
at temperatures below 800°C are based on constant weight of car- 
bon, wood chip char was the most reactive, followed by lignite, 
subbituminous coal (at temperatures below 700°C) and pressed 
paper. Increasing the carbonization temperature of solid fuel 
= in chars of lower reactivity for the reduction of CO, to 

oO. 


12384 (TID—27003) Environmental impact studies related to 

coal tion. Fischer, D.D.; Boyd, R.M.; Schrider, 
L.A. (Energy Research and Development Administration, Laramie, 
Wyo. (USA). Laramie Energy Research Center). Apr 1975. ISp. 
Dep. NTIS $3.50. 

The proposed environmental studies are an attempt to 
determine those areas which may influence development of UCG 
technology to the commercial stage. They will be conducted in an 
experimental project which is small in scale and which may not be 
totally representative of some future commercial operation. Infor- 
mation will be gathered concerning areas of major concern which 
can be used to determine if further studies are necessary. Addi- 
tionally these studies will be site specific. How applicable the 
results might be to a site exhibiting totally different climatological 
and geological characteristics is unknown. More questions will be 
raised than will be answered, but these studies should give indica- 
tions of the magnitude of possible environmental impacts resulting 
from UCG which will be needed to decide the worh of UCG as a 
new energy recovery technology. In any event, these studies will be 
conducted while this possible new energy recovery technique is 
still in the experimental phase rather than after commercial 
development has started. (auth) 


12385 (TID/LERC—6) Underground of a subbitu- 
minous coal. Brandenburg, C.F.; Fischer, D.D.; Campbell, G.G.; 
Boyd, R.M.; Eastlack, J.K. (Bureau of Mines, Laramie, Wyo. 
(USA). Laramie Energy Research Center). 1974. 8p. Dep. NTIS 
$3.50. 

A UCG experiment has been successfully conducted in a 
thick seam of subbituminous western coal with encouraging results. 
Problems of gas leakage and the ability to link wellbores success- 
fully have not occurred during the Hanna project so long as 
reverse combustion was used to link adjacent wellbores. Seam 
water, rather than posing a problem, appeared to be an asset in 
preventing gas leakage in the underground reaction system. A 
material balance technique based on the carbonization properties 
of coal has been used to estimate an energy recovery efficiency of 
58 percent from the coal affected, a coal utilization efficiency of 
63 percent, and an overall energy recovery efficiency of 37 per- 
cent. Many problems remain to be solved in UCG such as a 
greater degree of process control, but results of the first UCG ex- 
periment are especially encouraging even though it was not 
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designed to optimize operating parameters. The second UCG ex- 
periment now underway should yield higher coal utilization effi- 
ciencies and offer a feasible technique for recovering energy from 
coal-seams unsuited to current coal mining techniques. 


12386 (UCID—17007) Estimates of thermal front movements 
and pressure-drop-vs-flow-rate relations in forward in situ coal 
tion. Thorsness, C.B. (California Univ., Livermore (USA). 
wrence Livermore Lab.). 19 Jan 1976. Contract W-7405-Eng- 
48. 25p. Dep. NTIS $3.50. 

Some preliminary estimates of pressure drop and flow 
requirements are made for a forward in situ coal gasification 
process. A one-dimensional model is used to develop simple rela- 
tions between thermal front movements, pressure drops, flow rates, 
and ag system properties for a nonswelling subbituminous 
coal. These relations are developed to provide a framework for 
estimating (1) the possible influence of tar flow on the system per- 
formance, and (2) the time required to establish a highly permea- 
ble channel in a forward burn operation. Application of these rela- 
tions to the proposed Hoe Creek in situ gasification experiment in- 
dicates that tar viscosities in excess of 200-300 cp (centipoises) 
are necessary to strongly influence the system, and that the 
minimum time required to establish a highly permeable link 
between injection and production points can be related to the ini- 
tial bed permeability. For Hoe Creek, with well spacings on the 
order of 35 ft, this leads to the conclusion that the product of this 
minimum time and the initial effective gas permeability of the 
system must be greater than 130 darcy-days. 


12387 (UCID—17011) Draft environmental assessment of ap- 
plication by ERDA for a Special Land Use Permit for use of public 
lands in Wyoming for in situ coal gasification experiments. Mead, 
W. (California Univ., Livermore (USA). Lawrence Livermore 
— 22 Jan 1976. Contract W-7405-Eng-48. 42p. Dep. NTIS 
$4.00. 

The proposed experiment represents a major element in an 
LLL program to explore and develop a unique method of in situ 
coal gasification. The new method promises to provide economic 
access to the enormous western coal resource, while avoiding some 
of the principal environmental drawbacks of conventional coal- 
recovery methods. The LLL approach involves the creation of a 
zone of permeable coal--an underground packed-bed reactor-- 
through the use of chemical high explosives emplaced in an array 
of drilled holes. Oxygen and steam are supplied to the in situ reac- 
tor through an injection well and the combustible mixture of 
product gases is withdrawn through suitable exhaust wells. The in- 
jected oxygen allows some of the coal to burn so as to provide 
process heat for the desired reactions. The withdrawn product 
gases would be cleaned and upgraded in a surface facility to pro- 
vide high-Btu pipeline-quality gas. Although the LLL in situ coal 
gasification technique is aimed primarily at thick, deep, western 
coals, many of the key features can be evaluated more economi- 
cally at comparatively shallow depths, and in coal seams of only 
moderate thickness. The proposed Hoe Creek experiment will con- 
sist of explosively fracturing and dewatering a suitable zone of 
Felix No. 2 coal, followed by an underground gasification 
procedure lasting about 2 months and involving roughly 3000 tons 
of coal.The environmental effects of the proposed experiment are 
expected to be very small. (auth) 


12388 (UCID—17017) Design of 28-kW in situ coal igniter. 
Wong, R.L. (California Univ., Livermore (USA). Lawrence Liver- 
more Lab.). 27 Jan 1976. Contract W-7405-Eng-48. 9p. Dep. 
NTIS $4.00. 

A standard 28-kW oil-field well heater was modified for use 
as an in situ coal igniter. This igniter is capable of heating a 
0.0189 std m*/s (40 scfm) injection air flow from 10°C (50°F) to 
951°C (1744°F). The heated air then ignites the coal without 
requiring direct heater contact with the coal. Thermal design cal- 
culations were used as a basis for the heater modifications. 


12389 (UCRL—50026-75-4) LLL in situ coal gasification pro- 

m. Quarterly progress October—December 1975. 
tephens, D.R.; Lentzner, H.L. (eds.). (California Univ., Liver- 
more (USA). Lawrence Livermore Lab.). 30 Jan 1976. Contract 
W-7405-Eng-48. 48p. Dep. NTIS $4.00. 

Coal-processing experiments and calculations continue to 
contribute to in situ coal gasification process design. Coal pyrolysis 
data were fit to analytical models. Chars made from Felix No. 2 
and Wyodak coal appear to be very reactive to steam and CO,, 
and are particularly favorable for gasification. Coal-bed gasifica- 
tion modeling continued. Design of a coal igniter is described. A 
summary reviews the extensive Russian effort in underground coal 
gasification. Such a review is very important to all underground 
coal gasification projects as only the Russians have demonstrated 
control of in situ coal gasification on a large scale. Their systems 
for both flat-lying and steeply dipping beds were successful techni- 
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cally, although the economics are difficult to derive from the Rus- 
sian reports. The Soviet systems and some desi rinciples are 
described. Finally, plans for control and di of and 
liquid pollutants from planned, LLL gasification experiments are 
outlined. (auth) 


12390 (UCRL-Trans—11013) Experiments in underground 
coal at the Lisichansk Mine (Part 3 of 3). Kirichenko, 
I.P.; Ton, V.S. Translated from Gorn. Zh.; 111: No. 9, 5-14(1935). 
39p. Dep. NTIS $4.00. 

The Lisichansk experiments in underground coal gasifica- 
tion were carried out in 1934. In the first fifteen-day trial, con- 
ducted through a borehole drilled from the surface to intersect 
with the coal seam, fuel gas with a mean heating value of about 
1300 cal/m* (reaching 1800 cal/m* at isolated moments) issued 
from the panel. Laboratory and mine experiments on coal gasifica- 
tion were conducted in the Lisichansk mine with boreholes drilled 
through the coal seam. These trials led to the discovery of the 
method of borehole gas production. In these trials, repeated many 
times, producer gas was obtained with a mean heating value of 
about 900 cal/m*. This method exhibits great promise and not only 
is of value for shaft gasification but, and this is especially impor- 
tant, is a significant advance toward the development of shaftless 
gasification. Trials using the method of underground gasification of 
stoped coal showed that in the panel itself a valuable producer gas 
is obtained, with a heating value averaging about 1100 cal/m* but 
part of the injected air mixed with and burned the producer gas 
before collection. All the trials conducted in the Bobrovskii seam 
in the Lisichansk mine were accompanied by the periodic produc- 
tion of valuable producer gas. Further trials on underground gasifi- 
cation should have the aim not of proving the possibility of obtain- 
ing producer gas underground, but of obtaining semi-commercial 
and then commercial-grade gas. All the data now exist for the 
planning and execution of such experiments. (auth) 


12391 (UCRL-Trans— 11026) Results and in the sec- 
tor of underground gasification of coal. Kirichenko, I.P. Translated 
from Ugol; 30: No. 124, 7-15(Jan 1936). 25p. Dep. NTIS $3.50. 

Work was started in the early 1930's in the USSR on the 
underground gasification of coal (UGC). The methods proposed 
can be divided into two main groups known as the shaft methods 
and the shaftless methods. The shaftless methods of UGC aim at 
the gasification of coal seams through holes drilled from the sur- 
face, without men going down into workings. The shaft methods 
require preliminary underground preparation of workings, i.e., 
human labor underground before the start of the process and in 
some cases also during operation. Only the methods requiring 
shafts had been put into operation because of various difficulties. 
bo techniques are described and their advantages discussed. 
( ) 


12392 (UCRL-Trans—11043) Preparation for an industrial 
trial of underground gasification of anthracites in the Shakhty Re- 
gion. Kuznetsov, A.S. Translated from Ugol; No. 125, 87-96(Feb 
1936). 29p. Dep. NTIS $4.00. 

Planning and feasibility studies for an industrial trial of un- 
derground gasification are given. To achieve reasonably uniform 
gas quality and have some control over the flow, several panels of 
a thin unworkable seam are being prepared with operator control 
over the individual sections (the area chosen already had several 
usable facilities and was close to the Artem power station). Mining 
preparations are described and considerable detail is given about 
the gas collection system, pipeline and burner modifications at the 
power plant. Several experiments were done to determine the ox- 
ygen content of the product gas, the oxygen content at which it 
would be explosive, and to ensure that the oxygen concentration 
was always below this value. Certain cost and feasibility calcula- 
tions are given. It is noted that the cost of the gas is less with a 
thicker seam. Analytical and control instrumentation is described 
briefly. (LTN) 


12393 (UCRL-Trans—11055) Gas formation in a coal channel 
with a steam-oxygen blast. Nikolaeva, V.A. Translated from Tr. 
Inst. Goryuch. Iskop., Moscow; 11: 198-204(1959). lip. Dep. 
NTIS $3.50. 

Gas from Yuzhnyi Abinsk semicoke is characterized by a 
high content of CO + H,, reaching Ca. 88% in an — blast, 
and a CO/H, ratio of about 3. Additions of steam to the blast in 
the limits investigated lower the CO content of the gas and elevate 
both the H, and CO,. Gas-chemical calculations show that the gas 
obtained in the laboratory installation consists of UGC gas proper 
and gas from the volatiles. With increasing blast velocity, the par- 
ticipation of volatiles in the gasification process decreases and the 
role of reducing processes becomes stronger. 


12394 (UCRL-Trans—10998) Underground fuel gasification. 
Kroms, A. Translated from Tech. Apskats; 35: 16-17(1962). 9p. 
Dep. NTIS $3.50. 
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Gasification of coal facilities supply and distribution lo- 
ange improves the quality of the energy vehicle (especially with 
quality coal) and permits more efficient conversion to heat at 
the consumption end. Underground gasification would minimize 
much difficult and dangerous work, and may be the only way to 
use narrow or lower grade strata. If the coal is gasified with air, 
the gas obtained has a low heating value and is not suitable for 
long distance transport; if oxygen or steam is used, the product is a 
high grade water gas. Underground gasification methods and ex- 
perience in several countries are outlined briefly. The results as of 
the date of the paper were not too favorable. (LTN) 


12395 (UCRL-Trans— 10996) General observations on ex- 

in underground gasification of coal in the Moscow 
basin. Nusinov, G.O.; Kazachkova, S.Ts. Translated from Tr. Inst. 
Proizvod. Opyt, Vses. Nauchno-Issled. Inst. Ispol'z. Gaza Nar. Khoz. 
Podzemn. Khraneniya Nefti, Nefteprod. Szhizhennykh Gazov; No. 1, 
89-109( 1965). 40p. Dep. NTIS $4.00. 

Following an exhaustion of the coal reserves after over 20 
years of commercial and experimental exploitation the operation 
of the underground gas generators of Podmoskovnaya underground 
station in the Novo-Basovsk and Gosteevsk brown coal deposits 
came to an end. Podmoskovnaya station was the first enterprise in 
the USSR (and in the world) at which the shaftless preparation of 
coal seams for gasification was developed experimentally and put 
into practice. Another achievement was the organization and 
realization of continuous, planned, and prolonged production of 
commercial gas in considerable quantities, this gas being dis- 
tributed over a pipeline network to the consumers. New methods 
of shaftless hole linking, new technological schemes and means for 
underground coal gasification, new schemes for artificial drainage 
of gasification sections, new types of drilling equipment, construc- 
tion of control and measuring instruments, etc. were developed. In 
the present paper are considered in brief some individual topical 
pepo among those worked on directly by the laboratory of 

technology or under the supervision of this laboratory. (EJH) 


12396 (UCRL-Trans— 10990) Spentaneeus combustion and 
underground gasification of coal: coal-combustien gas. Part I. 
Yanagimoto, T.; Komatsu, M.; Tomisaki, A. Translated from 
Kyushu Kozan Gakkai-Shi; 35: No. 11, 421-429(1967). 30p. Dep. 
NTIS $4.00. 

Many experimental results lead to the belief that the gas 
constituents of coal combustion relate to reaction temperature. 
Therefore, it is hoped that this fact can be applied to methods for 
the early-stage detection and observation of the spontaneous com- 
bustion of coal and as an automatic temperature controller for the 
underground gasification of coal. The experimental apparatus con- 
sisted of a silica tube reactor with an automatic temperature con- 
troller for sample combustion, a blowing apparatus with two auto- 
matic flow stabilizing valves, and two gas chromatographic 
analyzers. (auth) 


12397 (UCRL-Trans— 10992) combustion and 
underground gasification of coal: coal-combustion gas. Part III. 
Yanagimoto, T.; Tomisaki, A.; Komatsu, M. Translated from 
Kyushu Kozan Gakkai-Shi; 36: No. 9, 307-314(1968). 21p. Dep. 
NTIS $3.50. 

Coal combustion gases produced under the following condi- 
tions were analyzed: combustion temperature: 700-1, ; flow 
rate of air: 150, 200, and 250 cc/min; and air humidity: saturated 
at 50 or 62°C. Also calculated were the calorific values of the 
gases and the pee constants. As a result of the experi- 
ments, it is noted that the calorific value of the gas produced is 
sensitive to the combustion temperature and the logarithm of the 
equilibrium constant is nearly proportional to the combustion tem- 
perature. These results may be applied to combustion control of 
underground gasification. (auth) 


12398 (UCRL-Trans— 10764) New possibilities for un- 
derground gasification by the pressure change process and by injec- 
tion of heat from nuclear reactors. Wenzel, W.; Franke, F.H.; 
Meraikib, M. Translated from Glueckauf-Forschungsh.; 33: No. 4, 
1-6(Aug 1972). 18p. Dep. NTIS $3.50. 

The proposed intermittent pressure change process for un- 
derground gasification of coal consists of the heated gasification 
agent being introduced into the prepared deposits in the increased 
pressure phase under pressure and it remains during the conver- 
sion phase. In the pressure reduction phase, the unconverted gasifi- 
cation agent together with the conversion product is brought from 
the deposit as product gas by means of pressure release. As a 
gasification agent, hydrogen is especially favorable, which in con- 
trast to oxygen or air does not react with the obtained exothermic 
conversion product, methane. The product gas flowing from the 
deposits is converted to hydrogen and carbon monoxide above 
| aa with steam by utilizing external heat, for example the heat 
rom hi I 


igh-temp reactors. After suitable gas purifica- 
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tion and conversion, en ong is extracted and, when heated, can 
serve as the new gasification agent for underground gasification. 
The unconverted methane in the reforming-apparatus, using the 
hydrogen produced, can be transported to the gas consumer. 


12399 Coal conversion: a viable industry. Noss, S. (Coalcon 
Co., New York). pp 1-8 of In Second symposium on coal utiliza- 
tion. Washington, DC; National Coal Association (1975). 

From 2. symposium on coal utilization; Louisville, Ken- 
tucky, United States of America *USA® (21 Oct 1975). 

See CONF-751091—. 

A program that is expected to generate significant, meaning- 
ful information regarding the viability of coal conversion as an in- 
dustry is described. li is the only such program of major propor- 
tions in existence today, and it is imperative that it be utilized to 
the greatest degree possible. It is not known whether hydrocar- 
bonization is the best coal conversion process, but it may be. 
(auth) 


12400 In-situ coal gasification an update of the national 
research program. Maimoni, A.; Stephens, D.R. (Univ. of Califor- 
nia, Livermore). pp 49-69 of In Second symposium on coal utiliza- 
tion. Washington, Be: National Coal Association (1975). 

From 2. symposium on coal utilization; Louisville, Ken- 
tucky, United States of America *USA® (21 Oct 1975). 

See CONF-751091—. 

The current status of in-situ coal gasification R and D in the 
U.S. is reviewed. There is a very significant industrial project. 
Texas Utilities Services, Inc., has acquired licenses and rights to 
the very extensive Soviet in-situ technology. They plan, with Soviet 
assistance, to install a pilot plant near Fairfield, Texas, to produce 
5 MW of electricity via low-Btu gasification of lignite. The 
Laramie Energy Research Center has successfully operated a 
linked vertical-well process for over two years near Hanna, Wyo. 
using air injection. After completing the present forward com- 
bustion experiment between two boreholes the experimenters plan 
to initiate a line drive using four boreholes. The Morgantown 
Energy Research Center is presently drilling three deviated wells 
into a W. Va. coal bed at 1000 ft. depth, in preparation for testing 
the ‘‘longwall generator’’ concept. The Lawrence Livermore 
Laboratory is planning to test the packed bed process at a site 
near Gillette, Wyo. Field permeability and hydrology charac- 
teristics are being determined, with explosive fracturing and gasifi- 
cation using a five explosive-hole pattern planned; supporting 
research is described. Smaller in-situ coal gasification projects in- 
clude a NSF-sponsored program at the University of Texas, coal 
pyrolysis studies at the Oak Ridge National Lab. and char kinetics 
studies at Argonne National Lab. 34 references. (auth) 


12401 Social, economic, and environmental impacts of ceal 
gasification and liquefaction plants. Broderson, A.B.; Edwards, 
R.G.; Hauser, W.P. (AME Tech., Inc., Lexington, KY). pp 70-89 
of In Second symposium on coal utilization. Washington, DC; Na- 
tional Coal Association (1975). 

From 2. symposium on coal utilization; Louisville, Ken- 
tucky, United States of America *USA® (21 Oct 1975). 

See CONF-751091—. 

An 8 month study of this issue was funded by the Institute 
for Mining and Minerals Research of the University of Kentucky. 
During this study written correspondence was evaluated from 78 
companies or agencies queried, one gasification and one liquefac- 
tion pilot plant were toured, and 360 other references were 
reviewed, including Environmental Impact Statements for 8 
proposed coal conversion plants. A full report has been submitted; 
this paper attempts to summarize the findings, and so presents the 
impacts of a ‘’typical’’ coal conversion plant. (EJH) 


12402 Alternate desulfurization techniques for coal gasification 
projects. Vasan, S.; Willett, H.P. (Peabody Engineered Systems, 
Stamford, CT). pp 315-323 of In Second symposium on coal 
utilization. Washington, DC; National Coal Association (1975). 

From 2. symposium on coal utilization; Louisville, Ken- 
tucky, United States of America *USA® (21 Oct 1975). 

See CONF-751091—. 

Many of the synthetic natural gas projects as well as the 
several coal-gasification projects under study in the United States 
have chosen the Holmes-Stretford Process because of its high H,S- 
removal efficiency (down to | to 5 ppM level), compactness, sim- 
plicity of operation, and high-purity sulfur product. The Holmes- 
Stretford Process per se does not require any fuel for regeneration 
and needs electric power only for pumps and blowers. A small 
amount of steam is required in cases where molten sulfur is the 
desired product. Engineering ingenuity and process innovations 
have brought the Holmes-Stretford Process to a high degree of re- 
liability and maturity. This technology has been blended with U. S. 
industry requirements, thus providing a fully integrated solution to 
the problem of desulfurization in coal-gasification projects. (auth) 
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12403 Fate of minor and trace elements in alternate gasifica- 
tion schemes. Lloyd, W.G.; Francis, H.E. (Univ. of Kentucky, Lex- 
ington). pp 324-340 of In Second symposium on coal utilization. 
Washington, DC; National Coal Association (1975). 

rom 2. symposium on coal utilization; Louisville, Ken- 
tucky, United States of America *USA® (21 Oct 1975). 

See CONF-751091—. 

Of the eighteen elements surveyed in the residues of coal 
samples heated in five different atmospheres, ten elements are sta- 
ble and nonvolatile under our experimental conditions: Al, Si, K, 
Ca, Ti, Fe, Cu, Rb, Sr and Y. Two elements of relatively high 
volatility, arsenic and zinc, are substantially lost to the vapor phase 
by 8 in all of the atmospheres tested. Six other elements —P, 
S, Cr, Mn, Ni, and Zr —undergo appreciable loss to the vapor 
phase when heated in atmospheres containing oxygen or hydrogen, 
but appear to remain substantially in the solid residue under low- 
pressure gasification conditions using steam or carbon dioxide as 
the reagent gas. Sulfur and phosphorus in particular are readily 
gasified in oxygen or hydrogen atmospheres but, except for a 
pyrolysis fraction released below 400°, these elements remain in 
the residues under other atmospheres. If this observation proves to 
be generally applicable, it may warrant a fresh look at CO, gasifi- 
cation for high-sulfur coals. (auth) 


12404 In situ coal gasification: a unique means of 
recovery. Schrider, L.A.; Fischer, D.D. (Laramie Energy Research 
Center, WY). Mech. Eng.; 98: No. 3, 20-24(Mar 1976). 

With a better understanding of the flow properties of in-situ 
systems, explosive and hydraulic fracturing and directional drilling 
techniques, research in the underground gasification of coal has 
been resumed. Recent results are reported briefly: A low BTU gas 
(125-150BTU/Scf) was produced with about a 65 percent recovery 
of the latent energy of the coal affected. It appears that both 
gasification and devolatization occur and there is sufficient water 
that the water gas shift reaction occurs before the gases are col- 
lected. New experiments are described. Although the economics of 
the process are still unclear, the results are not very different from 
above ground gasification with air. Success would make available 
my reserves of coal which are presently considered unminable. 
( ) 
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REFER ALSO TO CITATION(S) 12328, 12399, 12401, 12420, 
12468, 12673 


12405 (ANL—76-2) Physical parameters in synthoil process. 
Quarterly report, October—December 1975. Fischer, J.; Lo, R.; 
Nandi, S.; Fredrickson, D.; Bump, T.; Mulcahey, T.; Huang, H.; 
Jonke, A. (Argonne National Lab., Ill. (USA)). 1975. Contract W- 
31-109-Eng-38. 17p. Dep. NTIS $4.50. 

This work is being done in support of the development of 
processes for converting coal to liquid fuel of low sulfur content, 
suitable for use in power production. Most of the effort is intended 
to produce information applicable to the SYNTHOIL process. In 
this process for converting coal to a low-sulfur fuel oil, coal is 
liquefied and hydrodesulfurized in a turbulent-flow, catalytic 
packed-bed reactor. First, a slurry of coal in recycled oil is reacted 
with hydrogen at 450°C and 2,000-4,000 psi in the presence of 
Co—Mo/SiO,—AIl,O, catalyst. The turbulent flow of fluid prevents 
the coal’s mineral matter from settling and plugging the reactor. 
Then, the gross liquid products are centrifuged to remove the un- 
reacted solids. The centrifuged liquid product is a low-sulfur, low- 
ash fuel. The program involves four tasks: (1) heat of reaction of 
H, with coal Foe (2) heat transfer coefficient; (3) additives to 
facilitate separation of solids from liquids; and (4) catalyst testing. 


12406 (ERDA—76-33-2) Coal liquefaction. Quarterly report, 
April—June 1975. White, P.C. (Energy Research and Develop- 
ment Administration, Washington, De (USA). Office of Fossil 
Energy). 1975. 50p. Dep. NTIS $4.00. 

This report consists of an executive summary; eight sections 
dealing with various processes for coal liquefaction and research 
and development engineering services; and a glossary. An abstract 
was prepared for each of the eight sections. (EJH) 


12407 (ERDA—76-33-2, pp 5-8) Char-oil energy development 
(COED). 1975. 
In Coal liquefaction. Quarterly report, — 1975. 
The remaining inventory of 70 barrels of filtered oil derived 


from Pittsburgh seam No. 8 coal was hydrotreated in the pilot 
plant. All material balances for runs performed during the previous 
uarter and for Run H-86 conducted during April were tabulated. 
he overall mass balance closures indicated recoveries ranging 
from 95 to 103 percent of the feed material. Interim Report No. 3, 
"Evaluation of COED Syncrude,’’ and Interim Report No. 4, 
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"Combustion Performance of COED Char," were issued. Interim 
Report No. 5, which covers pilot plant operations from July 1973 
to June 1974, has been reviewed by ERDA and submitted for 
reproduction. Inventories of pilot plant equipment and materials 
and of the char and product oils have been submitted to ERDA. 
Arrangements for the a eae gasification tests of COED 
char continued at the Enfersa fertilizer plant in Puentes, Spain. 
Also, block diagrams showing all major processing sections of a 
commercial COED facility with an added char gasification section 
have been = for both Pittsburgh No. 8 seam and Illinois 
No. 6 seam coal. 


12408 (ERDA—76-33-2, pp 9-13) Solvent-refined coal (SRC) 
process. 1975. 

In Coal liquefaction. Quarterly report, April—June 1975. 

Operation of the SRC pilot plant continued. The mineral 
separation area, however, has not yet been placed in operation. 
During April, 11 filter rums were conducted; cake blind- 
ing/penetration adversely affected the filtration rate. During a 
material balance check it was determined that elemental balance 
error ranged from 0 to 23 percent. The filtration area, the solvent 
recovery area, and the hot solvent-coal blending unit were repaired 
and modified during April. The plant operated only 6 days during 
May because of mechanical and operational problems. During 
June, the plant operated for 25 days; three material balance runs 
were conducted and reasonable elemental balance closure was ob- 
tained for all runs. Laboratory research by P and M explored ways 
to improve slurry recycle. A new reactor unit is being designed 
and constructed that will reach the approximate efficiencies of the 
pilot plant reactor/dissolver configuration; the new reactor design 
will permit studies of the effect of varying slurry residence time in 
the dissolver. Two experimental runs were conducted during June. 
Using various commercial catalysts, Oklahoma State University 
conducted several tests to determine the rate of decay of 
hydrogenation catalyst activity over a 200-hr operating period. 
Washington State University continued to conduct experimental 
work on coal mineral residue from the pilot plant. 


12409 (ERDA—76-33-2, pp 15-19) Synthoil process. 1975. 

In Coal liquefaction. Quarterly report, April—June 1975. 

Foster Wheeler completed the overall design package for 
construction of the 10-ton-per-day process development unit. Site 
preparation was begun and some long-lead-time equipment has 
been ordered. At PERC, the '/,-ton-per-day bench-scale unit 
operated smoothly for several 500-hour continuous runs. Laborato- 
ry work was conducted to determine the best catalyst and to im- 
prove solids removal from the liquid product. Studies on reactor 
hydrodynamics indicated a problem in pulsing flow that must be 
studied further. Studies continued on the mechanism of coal 
liquefaction, coal hydrodesulfurization, and cobalt-molybdenum 
catalyst deactivation to provide a basis for further improvements in 
coal liquefaction technology. 


12410 (ERDA—76-33-2, pp 21-27) H-Coal process. 1975. 

In Coal liquefaction. Quarterly report, April—June 1975. 

The location of the H-Coal pilot plant was selected; the 
plant will be situated on the plot of land adjacent to the Ashland 
Oil refinery. TRW, Inc., is preparing a detailed environmental as- 
sessment. HRI emphasized design and engineering work on the 
coal preparation, coal hydrogenation, and offsite sections of the 
pilot plant. Particular emphasis was placed on the coal preparation 
and coal hydrogenation sections. The coal preparation section was 
divided into three parts to simplify the design, and a layout has 
been prepared. A consultant has been retained to collaborate on 
the design and engineering. The arrangement of equipment in the 
coal hydrogenation section was changed to conform to the physical 
characteristics of the plant site. Process design for the hydrogena- 
tion section was reviewed, and the piping and instrumentation dia- 
grams for the section were revised. The conceptual! process design 
for a filtration unit, which is one of three liquid-solid separation 
techniques being considered, was begun. The design of the process 
development unit reactor was changed to improve ebullition and to 
permit withdrawal of a representative recycle composition. The 
first test run during the quarter was aborted because a high pres- 
sure drop developed in the system. The distributor portion of the 
reactor was further modified, and a second run was started. The 
objective of this run was to operate the process development unit 
over a wide range of coal feed rates; run objectives were achieved. 
Solids separation studies involved filtration and centrifugal separa- 
tion. 


12411 (ERDA—76-33-2, pp 29-32) Cresap test facility. 1975. 
In Coal liquefaction. Quarterly report, April—June 1975. 
Design and engineering for the renovation of the ERDA- 

owned facility in Cresap, West Virginia, continued. Mechanical 

equipment lists were further revised. The required environmental 
permits for atmospheric discharges were prepared and submitted 
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for val to the state of West Virginia. Work on the flowsheets 
for fractionation, hydrogenation, and hydrogen generation 
units of the pilot plant continued. Flowsheets that have been ap- 

ed for construction were issued for a hydro product fractiona- 
tion unit and hydrogen generation unit. Also, the mechanical 
flowsheets for the design of solvent deashing processing vessels 
were reviewed prior to being approved for construction. The re- 
port on filters for the liquid-solid mechanical separation process 
was completed. The actual renovation work of the Cresap test 
facility emphasized equipment procurement. Inquiry packages have 
been prepared for the majority of the required new equipment; 
work orders have been issued for the refurbishing of existing com- 
ponents. 


12412 (ERDA—76-33-2, pp 33-36) Clean Coke process. 1975. 

In Coal liquefaction. Quarterly report, April—June 1975. 

Both process development unit and laboratory research con- 
centrated on the development of the carbonization aspect of the 

. Ten runs were conducted in the carbonization process 
development unit. The effects of pressure, reactor residence time, 
and temperature on the composition of the end product were stu- 
died. Temperature had the greatest effect. A complete material 
balance could not be made because of various mechanical 
problems that caused run interruptions; however, much useful data 
was obtained. Laboratory tests were performed to determine the 
most effective way of preventing or retarding the formation of car- 
bonaceous deposits that occur in the recycle-gas heater section of 
the carbonization process development unit. Also, construction of 
the hydrogenation process development unit was completed and 
testing was begun. 


12413. (ERDA—76-33-2, pp 41-43) R and D engineering ser- 
vices. 1975 


In Coal liquefaction. Quarterly report, April—June 1975. 

The review and evaluation of the existing process technolo- 
gy was completed during the previous quarter and a summary re- 
port submitted to ERDA. During this quarter, the report was 
reviewed and revised and is now being published. The modified 
ball-valve coal feeder and coal flow meter were tested and 
calibrated. The atmospheric pressure reactor was modified to 
prevent heat transfer from pipe walls. Run AHC-3 was analyzed 
and Run AHC-4 was completed. The design of the hydrocar- 
bonizer vessel for the bench-scale system was approved and fabri- 
cation was begun. A safety analysis report for the bench-scale 
system was completed. 


12414 (FE—1224-48) Project lignite. Quarterly technical 
progress report No. 5, April, May, and June 1975 and annual sum- 
mary, fiscal year 1975. Severson, D.E. (North Dakota Univ., 
Grand Forks (USA). Engineering Experiment Station). 3 Dec 
1975. Contract E(49-18)-1224. 53p. Dep. NTIS $4.50. 

The continuous lignite liquefaction process development 
unit was operated in a shake-down mode without use of the solid- 
liquid separation section. The purposes of these preliminary tests 
were to train operators and to determine operability of equipment. 
Seven runs were initiated using lignite, solvent and synthesis gas. 
None of these was completed because of difficulties with equip- 
ment and operational problems. Modification of equipment and 
improvements in instrumentation and control units are continuing 
as necessary to improve operability of the PDU. Tests continued 
using batch-autoclave experiments to study process conditions for 
liquefaction of lignite. Using a carbon black feedstock as starting 
solvent, five passes of recycled solvent through successive runs in- 
dicated no significant changes in solvent quality. Approximately 50 
experiments were completed to evaluate process parameters for 
the conversion of solvent refined lignite (SRL) to light liquid fuels 
by catalytic hydrogenation in a one-liter autoclave. Catalysts are 
required for reasonable conversions of SRL. Highest conversions 
of SRL to gases and distillable products were obtained with a sol- 
vent to SRL ratio of 1:1. Ratios higher or lower gave reduced con- 
versions. With reduced solvent (tetralin) concentration, concentra- 
tion of aromatics in hydrogenation products increased linearly. A 
relatively high conversion of SRL was obtained by catalytic 
hydrogenation without solvent. Larger scalebatch tests gave similar 
overall conversions although the yield of gaseous products in- 
creased while gasoline yield decreased. Hydrogenation of SRC 
(from bituminous coal) under similar test conditions gave conver- 
sions essentially the same as with SRL. (LTN) 


12415 (FE—1224-52) Project Quarterly technical 


lignite. 

—— No. 7, October, November, and December 1975. 
verson, D.E. (North Dakota Univ., Grand Forks (USA). En- 
gineering Experiment Station). 22 Jan 1976. Contract E(49-18)- 

1224. 74p. Dep. NTIS $4.50. 
The operability of the Solid-Liquid Separation Unit using 
toluene as a solvent for settling-deashing of undeashed solvent 
refined coal (SRC) was established. Deashed product was very low 


ERA VOL. 1, NO. 8 


in ash, but with a low melting point (100-130°F). Some opera- 
tional difficulties remain but these are associated with incomplete 
solution and poor mixing of the undeashed SRC and the solvent. 
The Incoloy 800 dissolvers and the sandbath-preheater coil were 
installed. All of the high-pressure, high-temperature service tubing 
was also replaced with Incoloy. Batch-autoclave settling tests for 
separation of liquefied coal from the mineral matter and unreacted 
coal showed that toluene was a more satisfactory solvent than 
benzene or methyl isobutyl ketone. Separations were similar with 
toluene and benzene, but could be attained at a lower pressure and 
— with toluene. Carbonization of lignite has been stu- 
died both experimentally and by literature survey in an effort to in- 
corporate pyrolysis technology in the conceptual framework of a 
lignite refinery. A fundamental limitation noted was that any ap- 
preciable pyrolysis (even drying) significantly decreased the reac- 
tivity during liquefaction. An evaluation made of a plant for con- 
verting lignite by liquefaction into coproducts of SRL and a light 
oil indicated a selling priceof $1.53/MM Btu for the coproducts 
was required for a 12 percent DCF return. (LTN) 


12416 (FE—1752-11) Research study of issues relative to the 

it and commercialization of a coal-derived synthetic 
liquids industry. Quarterly report, October 1975—December 1975. 
Candela, B.J. (Hudson Inst., Inc., Croton-on-Hudson, N.Y. 
ne Feb 1976. Contract E(49-18)-1752. 20p. Dep. NTIS 
$4.50. 


The demand for liquid fuels is forecast for 10, 25 and 50 
years in the future and various strategies are suggested. One big 
problem in choosing between these strategies is what will be the 
future price of Arab oil. As a result of arguments given, this price 
is expected to rise slowly from the present $11/barrel, but three 
different price scenarios with time are developed. Possible finan- 
cial incentives for coal liquefaction plants are considered and re- 
lated to proposed nuclear fuels legislation under consideration (as 
a method of predicting presidential and congressional approach). 
Finally, certain technical problems are discussed: Labor require- 
ments (special skills), socio-economic factors (local impacts of 
plants), planning, water availability (discussed with respect to re- 
gional areas), environmental effects (including cost of meeting 
state and federal standards), and economics (interest rate, size of 
program, risk, effects on other projects, necessity of financial in- 
centives or guaranteed prices, etc.) (LTN) 


12417 (ORNL/NSF/EATC—18) Preliminary results: chemical 
and biological examination of coal-derived materials. Shults, W.D. 
(comp. and ed.). (Oak Ridge National Lab., Tenn. (USA)). Mar 
1976. Contract W-7405-eng-26. 48p. Dep. NTIS $4.50. 

Analytical methodology developed in the tobacco smoke 
and condensate program has been applied to the testing of samples 
obtained from the Synthoil and COED coal conversion processes. 
While the objective of this work was primarily to test procedures 
and establish a correspondence between smoke samples and those 
derived from coal processes, some general conclusions concerning 
the latter can be drawn: a number of individual constituents can be 
determined using present techniques; profiling minimally frac- 
tionated samples promises to become a routinely applicable 
method; sulfur-containing constituents are present in large variety 
and quantity, and considerable effort must be directed toward en- 
larging our knowledge of these compounds; concentrations of 
polynuclear aromatic hydrocarbons are high, and increased effort 
is indicated in elucidating the threat of these compounds as indus- 
trial carcinogens; and similarly, the presence of weakly acidic com- 
ponents and nitrogen heterocyclics in various fractions of coal- 
derived products indicates that additional effort is needed in 
establishing the magnitude and seriousness of these threats to both 
process engineering and human health. 


PYROLYSIS AND CRACKING 


12418 (UCRL—52002) Rate of reaction of steam and carbon 
dioxide with chars produced from subbituminous coals. Taylor, 
R.W.; Bowman, D.W. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). 16 Jan 1976. Contract W-7405-Eng- 
48. 45p. Dep. NTIS $4.00. 

Chars produced by pyrolysis of Roland and Felix seam sub- 
bituminous Wyoming coals are very porous and reactive. The rates 
of reaction of these chars in steam and CO, at | atm have been 
measured by means of a differential-flow packed bed reactor. The 
chars react with steam at an initial rate of | percent/hr at 530°C, 
and with CO, at the same rate at 580°C. The rate of reaction at a 
given temperature is approximately proportional to the amount of 
char remaining. The rate of reaction (r) depends upon tempera- 
ture as follows: In steam (500-675°C), r = 10* exp (-44,000/RT) 
sec'. In CO, (600-790°C), r = 7 x 10° exp(-45,000/RT) sec™'. 
Char made at 800°C and then reacted at in either steam or 
CO, is much less reactive than a char made and reacted at 600°C. 
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The rate of reaction of char in steam at 675°C increases 30 per- 
cent in the time during which the first 30 percent is gasified. The 
reaction rate during the gasification of the final 20 percent of the 
char is higher than or equal to the rate predicted by a simple first- 
order rate law. The increasing reactivity of chars during gasifica- 
tion seems to be due to an increase’in surface area. The surface 
area, measured by low-temperature N, adsorption, increases during 
gasification from approximately 150 m?/g to a maximum of ap- 
proximately 1000 m*/g. Current work by other investigators sug- 

ts surface areas as measured by CO, adsorption may be propor- 
tional to reaction rates. 


SOLVENT EXTRACTION 


REFER ALSO TO CITATION(S) 12902 


BY-PRODUCTS 
REFER ALSO TO CITATION(S) 12428, 12429 


12419 Potential for producing and marketing gasoline sub- 
stitutes from coal: a partial analysis. Currie, J.W.; Braun, D.J. 
(Battelle Pacific Northwest Labs., Richland, WA). pp 132-150 of 
In Second symposium on coal utilization. Washington, DC; Na- 
tional Coal Association (1975). 

From 2. symposium on coal utilization; Louisville, Ken- 
tucky, United States of America *USA® (21 Oct 1975). 

See CONF-751091—. 

A constrained partial analysis is being used to assess the 
potential for producing and marketing gasoline substitutes from 
coal. Topics discussed include: evaluation methodology, demand 
for gasoline, and supply of gasoline. Scenarios considered include: 
“business as usual,’’ ‘some limitations on imports,’’ and ‘’Project 
Independence.’’ (29 references) (MCG) 


12420 (FE—1534-25) Chemical from coal. Quarterly technical 
progress report for October—December 1975. Peters, B.C. (Dow 
Chemical Co., Midland, Mich. (USA)). 6 Feb 1976. Contract 
E(49-18)-1534. 25p. Dep. NTIS $3.50. 

The objective of the contract is to conduct laboratory stu- 
dies in metal reactors and to perform computer simulations to pro- 
vide comparative data from which will be estimated preliminary 
capital requirements and operating costs for a commercial plant 
that would use coal liquefaction products for the production of 
useful aliphatic and aromatic compounds. Laboratory processing 
and analysis systems were revised to suit the needs of the project, 
and appreciable progress was made on laboratory processing of 
COED Syncrude and H-Coal oil. 


PROPERTIES 


REFER ALSO TO CITATION(S) 12326, 12381, 12393, 12418, 
12446, 12463, 13778, 13787, 13821 


12421 (FE—0390-1) Problems and solutions in the use of coal 
analyses. Given, P.H.; Yarzab, R.F. (Pennsylvania State Univ., 
University Park (USA). Coal Research Section). Nov 1975. Con- 
tract E(49-18)-390. 46p. Dep. NTIS $4.00. 

The various complex energy problems have stimulated a 
great resurgence of interest in processes for the conversion of 
coals into clean gaseous and liquid fuels. Chemical analyses are 
important to the development of these new processes to a much 
greater extent than in the well established methods of using coal. 
Standard procedures for performing the various necessary analyses 
have been available for many years. The problems arise because all 
coals are composed of an organic component (originally derived 
from green plants) and an inorganic component piogrorre roy | of 
minerals such as clays and pyrite). If one wishes to know how 
much of each of these major components is present, the obvious 
thing to do is to burn away the organic matter and weigh the 
remaining ash. But in the process the inorganic components also 
change. Alternatively, it is desired to determine how much of the 
element carbon is present in the organic fuel. The standard 
method unfortunately cannot distinguish between the organic car- 
bon and a form of inorganic carbon — in significant amounts 
in some coals. Various problems of interpreting and using coal 
analyses are reviewed. Recommendations are made as to the kind 
of analytical data scientists and engineers should call for, and both 
exact and approximate ways to obtain the data are provided. The 
most important recommendation is that the content of inorganic 
constituents be reported in terms of mineral content of coal as 
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received, not in terms of ash obtained by combustion of the sam- 
ple. Finally, some consideration is given to the contribution 
modern instrumental methods may make to coal analysis. (auth) 


12422 (PB—240145) Elemental composition of coal mine dust. 
Report of in 1 Jul 1972-31 Dec 1973. Wesson, T.C.; 
Armstrong, F.E. (Bureau of Mines, Bartlesville, Okla. (USA). Bart- 
lesville Energy Research Center). Dec 1974. 30p. (BM-RI—7992). 
NTIS $3.75. 

The need for elemental analysis information on coal-mine 
dust for use in health and safety research prompted this study by 
the Bureau of Mines. Neutron-activation and X-ray fluorescent 
techniques were used to obtain five-element analysis (silicon, alu- 
minum, iron, calcium, and magnesium) on 444 samples from 68 
coal mines in 10 states. From these analyses, the average composi- 
tion of the dust in coal mines was determined. The contribution of 
the primary dusting material (limestone dust) to the makeup of 
coal mines was shown. Regional differences in mine-dust composi- 
tion were indicated. (GRA) 


12423 (UCRL-Trans— 11023) Pressure dependence of the elec- 
trical conductivity of Suchan hard-coal constituents. Toporets, S.A. 
Translated from Dokl. Akad. Nauk SSSR; 120: No. 3, 629- 
631(1958). 7p. Dep. NTIS $3.50. 

The dependence on pressure of the electric conductivity of 
the petrographic constituents of Suchan hard coals was in- 
vestigated. The resistivity change with increasing pressure is dif- 
ferent for such constituents as vitrains and clarains, depending on 
their degree of metamorphism. In the case of the durains and the 
fusains such a picture is not observed, the character of the re- 
sistivity change being the same for these constituents even if they 
came from coals of different degrees of metamorphism. The ob- 
served dependence is in agreement with previous data on the in- 
fluence of pressure on the molecular structure of hard coals. The 
phenomenon of artificial anisotropy for vitrains from PZh coals is 
connected with the perpendicular position of the planes of the car- 
bon networks with respect to the direction of the pressure in one- 
sided compression. (auth) 


12424 (UCRL-Trans—11059) Dependence of the electrical 
conductivity of sintering coals on temperature. Tonkonogov, M.P.; 
Veksler, V.A. Translated from Izv. Vyssh. Uchebn. Zaved., Fiz.; 
10: No. 11, 143-145(1967). 9p. Dep. NTIS $3.50. 

Absorbed water increases the electric conductance of coals. 
At 200 to 250°C the desorption of water is complete, the forward 
and reverse courses of the log rho = f(1/T) dependence for 
dehydrated coals heated to temperatures not exceeding 
coincide, and the conductance is ionic. At 420 to 450°C there is a 
structural transition due to breaking of the side chains of the 
polymer carbon networks, as a result of which an electronic com- 
ponent of the conductance appears; the resistance falls irreversibly. 
In dehydrated coals the resistance along the cleavage is two orders 
of magnitude smaller than that across the cleavage. The character 
of the log rho = f(1/T) dependence is the same in both cases. The 
activation energy of the electrons is 2 to 3 eV and that of the ions 
is 0.3 to 0.6 eV (for movement perpendicular to the cleavage), 
and therefore below 400°C the ionic component of the con- 
ductance predominates. 


12425 Aromatic units in coal. Hayatsu, R.; Scot, R.G.; Moore, 
L.P.; Studier, M.H. (Argonne National Lab., IL). Nature 
(London); 257: No. 5525, 378-380( 1975). 

NONE 


12426 Spectrographic determination of mercury in rocks and 
coal. Peck, E.S. (Univ. of California, Livermore). Anal. Chim. 
Acta; 80: 75-83(1975). 

An optical emission spectrographic method for the deter- 
mination of 5—1000 ppb mercury in rocks and coal is described. 
The method is applied to USGS rock and NBS coal standards, and 
the results are compared to other analytical procedures. Little or 
no sample preparation makes the procedure simple and rapid. The 
standard deviation is about 30 percent. (auth) 


12427 Particle size distribution and chemical composition of 
coal-tar fumes. Hittle, D.C.; Stukel, J.J. (Univ. of Illinois, Urbana). 
Am. Ind. Hyg. Assoc. J.; 37: No. 4, 199-204(Apr 1976). 

The results of the experiments described have led to a 
general characterization of coal tar fumes emitted at temperatures 
and conditions similar to what may be expected in field roofin 
operations. Fumes were found to consist principally of liqui 
aerosol droplets with a mean diameter of 5.5 microns. The prin- 
cipal chemical constituent of the fumes was identified as 
phenanthrene and/or anthracene. Experiment results also suggest a 
relationship between the chemical composition of the tar fumes 
and the temperature to which the tar was heated. Specific studies 
need to be conducted to establish the variation in fume composi- 
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tion as a function of ‘‘tar kettle’’ temperature. Such studies might 
result in the identification of threshold temperatures above which 
the fume a9 get become unacceptably hazardous. In addition 
to the cific results obtained, the experimental procedures 
deve! may have broader applicability. The use of the electro- 
static aerosol sampler (only recently available) and microscopic 
photography in combination with the automatic image analyzer 
proved to be a particularly efficient method for establishing parti- 
cle size distribution. (auth) 


WASTE MANAGEMENT 


REFER ALSO TO CITATION(S) 12368, 12918, 12919, 12920, 
12924, 12925, 12927, 14356 


12428 (CONF-7505105—1) Coal waste stabilization by 
enhanced Capp, J.P.; Gillmore, D.W.; Simpson, D.G. 
(Bureau of Mines, Washington, D.C. (USA); Energy Research and 
Development Administration, Morgantown, W.Va. (USA). Mor- 
gantown Energy Research Center). 1975. 12p. Dep. NTIS $3.50. 

From Polish-U. S. symposium on environmental protection 
of er it coal mines; Denver, Colorado, United States of Amer- 
ica *USA® (27 May 1975). 

Coal wastes generated by previously uncontrolled surface 
mining and dumping of preparation plant refuse continue to cause 
environmental and asthetic problems. One potential method of 
treatment developed by the United States Bureau of Mines em- 
ploys power plant fly ash as a soil-building amendment. Applica- 
tion of tonnage quantities of fly ash has resulted in successful 
revegetation of experimental sites totaling 83 acres of orphaned 
surface mines and 59 acres of refuse material. Costs include 
regrading, mixing of ash and spoil, seeding, fertilizing and 
mulching, but are highly dependent upon haulage of fly ash. 


12429 (FE—1218-2) Study of coal-associated wastes resulting 
from the mining, , and utilization of coal. Quarterly re- 
port No. 14, May 10, 1975—August 9, 1975. (West Virginia Univ., 
Morgantown (USA). Coal Research Bureau). Sep 1975. Contract 
E(49-18)-1218. 19p. Dep. NTIS $3.50. 

The production of 40 percent cored area flyash brick from 
one lignite and two bituminous coal flyashes is described. The ef- 
fect of varying the sodium silicate content and other process varia- 
bles on the brick production tests is also discussed. Improved mix- 
ing techniques for the production of reproducible aerated concrete 
specimens is discussed along with the current status of the sulfur- 
tain program, the recovery of metals from acid mine drainage and 
the potential for removing S in coal by bacterial action. 


12430 (FE—1218-3) Study of coal-associated wastes resulting 
from the mining, ing, and utilization of coal. Quarterly re- 
port No. 15, August 10, 1975—November 9, 1975. (West Virginia 
Univ., Morgantown (USA). Coal Research Bureau). Jan 1976. 
Contract E(49-18)-1218. 13p. Dep. NTIS $3.50. 

An examination of a simple leaching method to reduce the 
soluble mineral content of flyashes and a proposed soluble mineral 
contents monitoring method are discussed. Although both proved 
unsuccessful, the experimental work has indicated that the 
problem may not be as simple as previously supposed. A way of 
producing more consistent aerated concrete products is discussed 
in more detail and process limitations in the recovery of copper 
values from acid mine drainage are presented. 


12431 (FE—2019-2) Environmental effects from leaching of 
coal conversion by-products. P report, October— December 
1975. Van Meter, W.P.; Erickson, R.E. (Montana Univ., Missoula 
(USA)). Jan 1976. Contract (49-18)-2019. 7p. Dep. NTIS $3.50. 

Further results are presented from analyses of CO,-Accep- 
tor process residue samples for total content of certain elements, 
and of column eluant liquids for the amounts of those elements 
removed by extraction. Column performance has been studied by 
modifying several operating parameters, without yet settling on an 
optimum configuration. Eluants from a column containing CO,-Ac- 
ceptor residue have been studied to attempt identification of the 
dissolved solids. At present 92 percent of the dissolved solids ap- 
pear to be accounted for. (auth) 


12432 Gypsum scaling in AMD treatment plants: an absolute 
index of scaling potential. Selmeczi, J.G. (Dravo Corp., Pittsburgh); 


Miller, J.P. pp 262-285 of In Fifth symposium on coal mine 
drainage research. Washington, DC; National Coal Association 
(1974). 

From 5. symposium on coal mine drainage research; 
—- Kentucky, United States of America *USA® (22 Oct 

See CONF-7410154—. 
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Calcium sulfate scaling of acid mine drainage (AMD) water 
treatment plants is not an unusual problem. The influents to these 
plants are typically collected from several regions of the mining 
operations, they are mixtures of waters of varying chemical com- 
positions, and even the individual sources vary in composition and 

uantity as a function of seasonal or shorter term climatic effects. 

hemical equations are presented that show the reactions that 
occur in neutralization. There is a discussion of solubility products 
for the various compounds and of supersaturation. Sample calcula- 
tions are included as well as examples. (EJH) 


12433 Use of AMBERLITE ion exchange resins in treating acid 
mine waters at Philipsburg, Pennsylvania. Kunin, R. (Rohm and 
Haas Co., Philadelphia); Demchalk, J.J. pp 302-311 of In Fifth 
symposium on coal mine drainage research. Washington, DC; Na- 
tional Coal Association (1974). 

From 5. symposium on coal mine drainage research; 
Louisville, Kentucky, United States of America *USA*® (22 Oct 
1974). 

See CONF-7410154—. 

The Commonwealth of Pennsylvania has operated a demon- 
stration plant for treating acid mine drainage (AMD) near Philip- 
sburg, Pennsylvania since early 1973. The purpose of the plant has 
been to produce potable water from acid mine water while at the 
same time eliminating pollution of streams. The plant has accom- 
plished these two objectives effectively and relatively economi- 
cally. The Modified Desal Process was used to accomplish these 
objectives. The Philipsburg site was selected because lack of rain- 
fall combined with pollution of existing water supplied had caused 
a shortage of useful water in this area during the late 1960s. Local 
authorities had approached the state for possible assistance, and 
the Department of Environmental Resources decided to build the 
plant in this area in order to reduce acid discharges to the stream 
and to augment local water supplies, along with evaluating the 
process. Original design capacity of the plant was 500,000 gal/day 
(gpd). Research efforts by the Department have increased this to 
800,000 gpd and: it is expected that the plant’s capacity can be 
further increased to 1,000,000 gpd, double the original design 
capacity, through improved operating techniques. Potable water 
produced by the plant is currently being discharged into Moshan- 
non Creek, while negotiations to supply domestic water to local 
communities continue. The availability of a dependable supply of 
high quality water made possible by the plant has generated in- 
terest from new industry to locate in the area. 


12434 Pilot plant treatment of AMD by reverse osmosis based 
techniques. Blackshaw, G.L.; Pappano, A.W.; Arakali, V.S. (West 
Virginia Univ., Morgantown). pp 312-330 of In Fifth symposium 
on coal mine drainage research. Washington, DC; National Coal 
Association (1974). 

From 5. symposium on coal mine drainage research; 
Louisville, Kentucky, United States of America *USA® (22 Oct 
1974). 

See CONF-7410154—. 

It is demonstrated that the 60K RO unit fully satisfied 
design criteria with respect to rated product output, rejection of 
ions by membranes, and prescribed performance of system com- 
ponents at 50 percent recovery operations. By using product water 
recycle to generate blended feeds of weaker AMD composition, 
the RO unit has also operated successfully at recoveries up to 90 
percent with appropriate changes in module configurations. 
Neutrolosis studies are being conducted using the 60K RO unit. 
Efforts are being made to recycle and blend neutralized brine with 
the raw AMD feed to achieve higher overall system recovery with 
correspondingly less volume of disposable waste liquid and sludge. 
Problems resulting from slow gypsum formation and sludge settling 
in the clarifier are currently being investigated for the lime neutral- 
ized waste streams. Evaluations of flocculants, gypsum precipitate 
inhibitors, different modes of clarifier operation, and soda ash, and 
lime-soda ash neutralization techniques to create a supernatant of 
sufficient clarity for recycle to the RO unit are also underway. 
Another aspect of the AMD treatment work being investigated is 
the utilization of cation exchange—reverse osmosis coupled 
systems for potentially high-recovery operations. Our studies with a 
4K RO unit indicate that greater than 90 percent recoveries are at- 
tainable with gypsum-free sodium sulfate feeds having concentra- 
tions which simulate an effluent that would be obtained from a 
sodium cycle cation-exchange treatment of Crown AMD. It is an- 
ticipated that preliminary results of both ion-exchange studies and 
evaluations of overall recovery potentials for coupled ion- 
exchange-RO system will be available for reporting at the Symposi- 
um. 


12435 Factors affecting the selection of mine drainage treat- 
ment methods. Bhatt, H.G.; Baker, M. Jr. pp 331-356 of In Fifth 
symposium on coal mine drainage research. Washington, DC; Na- 
tional Coal Association (1974). 
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From 5. symposium on coal mine drai 
Kentucky, United States of America 
1974). 

~See CONF-7410154—. 

The various methods available for treatment of coal mine 
drainage are reviewed, and the factors affecting process design, 
construction methods, and economic feasibility of each treatment 
method are discussed. Although there is no typical mine drainage, 
EPA has divided waters discharging from mines into four general 
classes. The wide variations in mine drainage characteristics in- 
dicate that a number of treatment methods may be applicable. The 
best method for any one site will depend on the quality of the 
mine discharge and the ultimate use of the water. For example, 
treatment to meet stream water standards will be different from 
that needed to meet domestic and industrial water use standards. 
The following mine drainage treatment methods are discussed: 
Neutralization: (a) Acid mine water with high ferric iron content, 
(b) Acid mine water with high ferrous iron content. Flash Distilla- 
tion; lon Exchange; Reverse Osmosis; Submerged Coal Refuse 
Combustion Process, Freezing; Electrodialysis; Foam Separation; 
and Neutradesulfating Process. 


12436 Removal of manganese from mine waters. Rozelle, R.B.; 
Swain, H.A. Jr. (Wilkes Coll., Wilkes—Barre, PA). pp 357-369 of 
In Fifth — on coal mine drainage research. Washington, 
DC; National Coal Association (1974). 
From 5. symposium on coal mine drainage research; 
ta, Kentucky, United States of America *USA® (22 Oct 
). 


research; 
(22 Oct 


See CONF-7410154—. 

The kinetics of the oxidation of manganese(II) ion in solu- 
tion by ozone, hypochlorite ion, and by chlorine gas were studied 
in a static system. It was found that ozone and hypochlorite ion 
can reduce manganese solution concentrations by oxidation of 
manganese(II) from above 10 ppM to below 0.1 ppM at practical 
pH’s and temperatures and in relatively short times (approximately 
1 to 5 min.). These substances may be useful in secondary treat- 
ment methods to remove manganese from acid mine drainage. The 
reaction of chlorine was found to be so slow as to be not practical. 
A preliminary comparison cost analysis is given for ozone or 
oo ion treatment of coal mine drainage for manganese 
removal. 


12437 Effluent in base metal mine drainage treat- 
ment. Huck, P.M.; Kucharski, J.; Le Clair, B.P. (Environmental 
Protection Service, Burlington, Ont.). pp 286-301 of In Fifth sym- 
posium on coal mine drainage research. Washington, DC; National 
Coal Association (1974). 

From 5. symposium on coal mine drain research; 
ae Kentucky, United States of America "USA® (22 Oct 

4). 

See CONF-7410154—. 

Preliminary evaluation of various effluent polishing 
techniques indicated the applicability of sand filtration for particu- 
late metal removal and the potential of cementation on magnesium 
and coprecipitation with ferric chloride for dissolved metal 
removal. Optimization and careful control of precipitation pH can 
provide dissolved metal concentrations in the range required (50 
to 100 ywg/l. Use of the optimum type of polymer under the op- 
timum flocculation conditions can produce clarifier supernatants 
virtually free of particulate metals. Sand filtration represents a via- 
ble particulate removal polishing step, and should probably be the 
first step in any polishing sequence. Sulfide addition appears to 
offer little advantage over conventional neutralization using lime 
for dissolved metal removal, if theoretical minimum hydroxide 
solubilities can be achieved. However, it does offer potential for a 
polishing process if plant conditions are non-ideal. If sulfide addi- 
tion is used, the sulfide should be added to the hydroxide slurry 
prior to clarification. Dissolved metal polishing can be achieved 
with magnesium oxide. 


12438 Method for controlling a claus Robison, J.R. (to 
International Telephone and Telegraph Corp.). US Patent 
3,904,370. 9 Sep 1975. Filed date 12 Aug 1974. 2p. 

An improved Claus process control system utilizing first and 
second coulometric titrators for automatically controlling the 
amount of oxygen used in burning a portion of hydrogen sulfide 
(H,S) in flue gases is described. The first and second titrators are 
fed sulfur dioxide (SO,) scrubbed and unscrubbed samples, respec- 
tively, of the flue gases downstream of the oxygen injection point. 
The first and second titrators produce H,S and H,S + SO, analog 
Output signals, respectively, which are used to control the rate of 
flow of oxygen or air injected in a manner such that the samples of 
the flue gases contain H,S in a concentration which is approxi- 
— or exactly equal to twice the concentration of the SO, 
therein. 
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ENVIRONMENTAL ASPECTS 


REFER ALSO TO CITATION(S) 12346, 12384, 12387, 12433, 
12435, 12460, 12920, 12925, 12926, 14345, 14353, 14385, 
14475, 14534 


12439 (OCR—69) Production of flyash-based structural 
materials. Period of performance: December 1965—February 1972. 
Final report. Cockrell, C.F.; Humphreys, K.K.; Leonard, J.W.; Mc- 
Fadden, C.R.; Shafer, H.E Jr.; Slonaker, J.F. (West Virginia Univ., 
Morgantown (USA). Coal Research Bureau). [nd]. Contract 14- 
01-0001-488. 281p. GPO $2.00. 

When pulverized coal is fired in an electric utility boiler, 
about 70-80 percent of the coal ash is collected by mechanical or 
electrical means to prevent emission of the particulate matter to 
the atmosphere. Capital investment required to collect flyash and 
the resulting operating costs often add substantially to the cost of 
using coal as a fuel. In addition, large costs are incurred in dispos- 
ing of the flyash. In some instances, disposal costs have been in ex- 
cess of $2.00 per ton of ash. Although various uses have been 
developed for flyash (lightweight aggregate, soil stabilizer, concrete 
additives, etc), poor public acceptance, and industrial and govern- 
mental restrictions on its chemical and physical properties have 
greatly limited its use. In 1970, for example, only 8 percent of the 
total U. S. flyash production was sold. The magnitude of the 
problem is apparent from the fact that in 1970 electric power sta- 
tions in the United States produced over 26 million tons of flyash, 
and the tonnage is increasing annually. In an effort to develop new 
and expanded uses for flyash, a basic process was developed to 
produce high-quality, dry-pressed, flyash-based brick and other 
materials which could utilize virtually any flyash without undue re- 
gard to its physical and chemical properties. The process has high 
economic potential and holds the promise of providing a major 
new use for waste coal ash. Now, a second contract has resulted in 
the development of the process to the point that commercial suc- 
cess appears highly probable. (auth) 


12440 (PB—240022) Physical property data on coal waste em- 
bankment materials. Report of investigations, Jan-Jun 1973. Busch, 
R.A.; Backer, R.R.; Atkins, L.A. (Bureau of Mines, Spokane, 
Wash. (USA). ane Mining Research Center). Nov 1974. 
149p. (BM-RI—7964). NTIS $5.75. 

Engineering design criteria for coal refuse embankments 
have been totally lacking and have created hazardous impound- 
ment structures in coal mining areas. A necessary first step to 
develop design criteria is the determination of basic representative 
physical property data on the materials that constitute typical 
refuse embankments. An extensive field and laboratory program 
was undertaken by the U.S. Bureau of Mines Spokane Mining 
Research Center. Much physical property data was generated. Ad- 
ditional petrographic analysis and large scale triaxial compression 
testing was performed by others. The data presented here should 
be extremely valuable in establishing design parameters for coal 
refuse embankments. (GRA) 


12441 Natural biological contro! of the salt marsh mosquito in 
the acid mine drainage swamps of western Kentucky. Spencer, 
H.T.; Baker, C.D.; Leuthart, C.; Shawler, M.E. (Univ. of 
Louisville, KY). pp 172-180 of In Fifth symposium on coal mine 
drainage research. Washington, DC; National Coal Association 
(1974). 

From 5. symposium on coal mine drainage research; 
Louisville, Kentucky, United States of America “USA® (22 Oct 
1974). 

See CONF-7410154—. 

The run-off from abandoned deep mines and orphaned spoil 
has created acid mine drainage swamps covering vast areas of low 
lying land in Western Kentucky, particularly in the Tradewater 
Basin. Some Tradewater tributaries, which at one time were free 
flowing streams with definite banks and channels, now cover as 
much as 10,000 acres of once-forested land. Drainage of these 
swamps and/or channelization of the old stream beds is not con- 
sidered economically feasible by the U. S. Army Corps of En- 
gineers (Louisville District). It appears that these swamps and the 
principal problem they breed, Aedes sollicitans, the salt marsh 
mosquito, are here to stay. The flooding of these low lying swamps 
each spring creates an ideal habitat for A. sollicitans and numerous 
other mosquito species as well. A mosquito control program was 
initiated in Kentucky in 1956 with passage of a law establishing a 
Division of Mosquito Control in the Department of Agriculture. 
Efforts to control the salt marsh mosquito have been concentrated 
in Hopkins County in Kentucky’s Western Coal Field. Hopkins 
County holds 98.8 percent of the Clear Creek watershed which is 
the prime breeding ground for A. sollicitans and the subject of this 
report. The mosquito problem in Hopkins County, which was vir- 
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tually epidemic in 1956, now appears to be under the control of a 
thriving aquatic ecosystem. Massive aerial spraying of the swamp 
has been stopped for the present with the hope that the ecosystem 
will maintain control. The components of this system, such as they 
are understood today, are described. 


12442 Acid mine drainage as a chemical coagulant for treat- 
ment of municipal wastewater. Pearson, F.H.; Nesbitt, J.B. 
(Pennsylvania State Univ., University Park). pp 181-191 of In Fifth 
symposium on coal mine drainage research. Washington, DC; Na- 
tional Coal Association (1974). 

From 5. symposium on coal mine drain research; 
— Kentucky, United States of America *USA® (22 Oct 

). 

See CONF-7410154—. 

Chemical methods of wastewater treatment are likely to be 
used increasingly, in view of the recognition of phosphorus 
removal as one of the functions of wastewater treatment. In certain 
cases acid mine drainage (AMD) may not only be an economical 
source of chemical coagulant, but also diversion of AMD to com- 
bined treatment with wastewater would contribute towards the 
abatement of pollution due to AMD. The treatment process was at 
or near optimal performance at pH 8 in reducing total phosphorus, 
ferrous iron, and turbidity. At pH 8 the optimum mixing ratio of 
AMD to wastewater for removal of phosphorous was such that the 
molar ratio of ferrous iron (in AMD) to total phosphorous (in 
wastewater) was about 2, when the median removal of total 
phosphorous was 95 percent. The optimal mixing ratio for removal 
of BOD was such that the dose of ferrous iron was 10 to 20 mg 
Fe/1 wastewater; this ferrous iron dose was also considered op- 
timal for reduction in turbidity. Ferrous iron was almost never de- 
tectable in the effluent from treatment at pH 8. Sulfate from AMD 
may be sufficiently concentrated in the mixed AMD and waste- 
water that the need for cement-rich concrete or sulfate-resisting 
cement should be investigated. Combined treatment of wastewater 
and AMD was ineffective where the AMD was oxidized with a sig- 
nificant part of the iron in the ferric form. 


12443 Chemical ionic equilibrium relationships involved in 
mine drainage neutralization and treatment. O’Brien, WS. 
(Southern Illinois Univ., Carbondale); Galli, A.F.; Wen, C.Y. pp 
192-204 of In Fifth symposium on coal mine drainage research. 
Washington, DC; National Coal Association (1974). 

From 5. symposium on coal mine drain research; 
aes Kentucky, United States of America *USA® (22 Oct 

). 

See CONF-7410154—. 

Much of the available coal in the United States, particularly 
in the coal-bearing regions of Appalachia and the Midwest, con- 
tains a high content of pyritic sulfur, and the removal of that coal 
from the ground often initiates the production of large quantities 
of acidic, iron-containing drainage waters. A 1933 study of the 
drainage from bituminous coal mines in northern West Virginia in- 
dicated that approximately 500 to 1000 gallons of polluted waters 
would be produced each day for each acre of coal removed. By 
using modern mining techniques specifically aimed at abating or 
retarding acid pollution formation, the pollution potential of the 
drainage waters from active underground mines can be substan- 
tially reduced; however, it can be assumed with reasonable as- 
surance that these drainage waters will still require some form of 
neutralization treatment, and the cost of this treatment will 
represent a substantial portion of the overall production cost of 
mining the coal. 


12444 Use of limestone in AMD treatment. Ford, C.T. 
(Bituminous Coal Research, Monroeville, PA). pp 205-228 of In 
Fifth symposium on coal mine drainage research. Washington, DC; 
National Coal Association (1974). 

From 5. symposium on coal mine drainage research; 
Louisville, Kentucky, United States of America *USA® (22 Oct 
1974). 

See CONF-7410154—. 

Methods used for the neutralization of acid mine drainage 
are discussed, and research programs for reducing the cost of 
treatment are described. Batch and continuous flow methods are 
considered. The roles of adsorption, pH, reduction of iron, types of 
carbon, and aeration in the presence and in the absence of carbon 
are presented. (EJH) 


12445 Studies of lime—limestone treatment of acid mine 
er McDonald, D.G.; Yocum, H.; Grandt, A.F. (Peabody 
0., 


Coal St. Louis). pp 229-245 of In Fifth symposium on coal 
mine drainage research. Washington, DC; National Coal Associa- 
tion (1974). 


From 5. symposium on coal mine drainage research; 
Louisville, Kentucky, United States of America *USA® (22 Oct 
4 


74). 
See CONF-7410154—. 
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With treatment of over 1.5 billion gallons of t influent 
over the three years, effects of detention time, sludge recircu- 
lation, flow pattern and type of chemical have been observed using 
lime and limestone, separately and in combination, to various pH 
levels. During 56 days (1004 hr) of intensive research, data have 
been accumulated on highly acidic, Fe(IIl) acid mine drainage to 
determine the most economical method of treating large volumes 
of the same. Evaluation of research results has been accumulated 
as it relates to economics of treatment, chemistry of treatment and 
sludge characteristics. Plant operation indicates that combination 
lime-limestone treatment in series flow with sludge recirculation on 
both treatment lines to be the most economical scheme of treat- 
ment. Atomic absorption spectrophotometric studies indicate that 
lime treatment in series flow eliminated up to 85 percent of the 
metal cations in the plant influent. However, addition of less 
desirable species throughout the research period is well docu- 
mented. Sludge studies indicate limestone treatment to high pH 
levels yielded sludges with the highest solids content. However, 
sludges of slightly less solids were acquired during series flow treat- 
ment of similar AMD with lime and sludge recirculation. 


12446 Observations on iron-oxidation rates in acid mine 
drainage neutralization plants. Wilmoth, R.C.; Kennedy, J.L.; Hill, 
R.D. (U.S. Environmental Protection Agency, Rivesville, WV). pp 
246-261 of In Fifth symposium on coal mine drainage research. 
Washington, DC; National Coal Association (1974). 

From 5. symposium on coal mine drainage research; 
Louisville, Kentucky, United States of America *USA® (22 Oct 
1974). 

See CONF-7410154—. 

A generalized equation for the oxidation time requirement 
as a function of pH and ferrous iron content was empirically 
developed in the course of this study. Even though the batch-type 
test data from each site conformed to first-order rate reaction 
procedures, the resulting rate constants differed significantly for 
each site visited. Also, the batch-test data did not correlate too 
well with observed conditions at operating treatment plants in the 
field. However, considering all inequities, the equation could be 
useful for preliminary estimates and trouble-shooting in relation to 
oxidation problems. It must be emphasized that individual on-site 
tests should be made on the AMD to be treated before designing 
an aeration system and some difficulty may be encountered in ac- 
curately extrapolating this data to full-scale conditions. Plants 
presently suffering from inadequate oxidation may be helped by 
continuously feeding the neutralizing agent if they are presently 
using a timed-cyclic arrangement. Also, increased mixing capability 
will be required if the oxidation tank suffers from an accumulation 
of solids that decreases the capacity of the tank, increases short- 
circuiting, and thus diminishes the efficiency of the oxidation 
system as a whole. This problem of solids accumulation in the 
aerator was almost universal with all the plants visited. 


12447 Coal blending as a means to meet air emission stan- 
dards. Wilkey, M.L.; Johnson, D.O.; Kennedy, A.S.; Carter, R.P. 
(Argonne National Lab., IL). pp 202-211 of In Second symposium 
on coal utilization. Washington, DC; National Coal Association 
(1975). 

From 2. symposium on coal utilization; Louisville, Ken- 
tucky, United States of America "USA® (21 Oct 1975). 

See CONF-751091—. 

Even though Illinois has been cited as the primary example, 
other states could blend local high sulfur coal with low sulfur 
Western coal to meet local SO, regulations. States such as lowa, 
Missouri, Indiana, Oklahoma, and Kansas could blend low sulfur 
Western coal and local coal produced within that state or 
neighboring states to achieve a blend that would meet the SO, 
emissions standard. Even though blending may not be a viable 
economic consideration based on current market conditions, it 
must be understood that blending could decrease dependence on 
imported gas/oil or on metallurgical grade low sulfur coal for fu- 
ture energy demands. The feasibility of coal blending is dependent 
upon the price differential between Western low sulfur coal and 
midcontinent high sulfur coal and the ability to minimize blending 
costs through a centralized blending facility. Such costs can be 
kept to a minimum by locating the blending facility near MMA 
users. (auth) 


12448 Fugitive emissions from coal. Kenson, R.E.; Kalika, 


P.W.; Yocom, J.E. (The Research Corp. of New England, Wether- 
sfield, CT). pp 341-351 of In Second symposium on coal utiliza- 


tion. Washington, DC; National Coal Association (1975). 

From 2. symposium on coal utilization; Louisville, Ken- 
tucky, United States of America *USA® (21 Oct 1975). 

See CONF-751091—. 

Three coal utilization processes which have significant 
potential for fugitive emissions are known: Coal Cleaning/Drying; 
Coal Gasiication, and Coke Making. Presently there are three 
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samplng strategies, alone or in combination, which can be applied 
to measure the fugitive emissions from specific sources in these 
processes. These three are: Quasi-stack; Roof monitor; and Up- 
wind-downwind. Although a feasible sampling strategy can be 
found for each source Faown, there may a problem of cost- 
benefit in measuring certain of these fugitive emissions. It is 
recommended that error limit/cost tradeoffs be examined before 
- studies are conducted so that maximum benefit will be 
achieved for the dollars spent. In most cases also, a specific emis- 
sion control method can be found for each fugitive emission 
source. It must be cautioned that these controls must be cost-effec- 
tive. In many cases, this means that the actual contribution of that 
source to the total process fugitive emissions must be determined 
before any control method is applied. (auth) 


RESERVES AND EXPLORATION 


REFER ALSO TO CITATION(S) 12488, 13483, 13484, 13485, 
13486, 13489 


12449 Case study of future supplies of eastern low-sulfur coal: 
prices, bottlenecks and contingencies. Hieronymus, W.H. (Charles 
River Associates Inc., Cambridge, MA). pp 151-166 of In Second 

posium on coal utilization. Washington, DC; National Coal As- 
sociation (1975). 

From 2. symposium on coal utilization; Louisville, Ken- 
tucky, United States of America *USA® (21 Oct 1975). 

See CONF-751091—. 

A model developed to forecast the future supplies and costs 
of eastern low-sulfur coal is described. Growth constraints are as- 
sessed and future supply curves for the southern West Virginia 
mines are derived. Because forecasts are highly conditioned by 
model assumptions, the construction of the model is rather fully 
described. The model is then used to develop supply estimates for 
the next fifteen years under varying demand conditions. It is con- 
cluded that eastern low-sulfur coal can play an important role in 
meeting environmental and energy policy objectives between 1980 
and 2000, if labor constraints can be overcome and a market for 
low-sulfur steam coal developed. Before and after that period its 
potential impact will be minimal. Costs will be reasonable if histor- 
ic growth in productivity is reattained. Based on model results sug- 
gestions for regulatory policies are framed. (auth) 


MINING 


REFER ALSO TO CITATION(S) 12422, 12440, 12442, 12443, 
12469, 12474, 12475, 12476, 13482, 13483, 13868 


12450 (BM-RI—7956) Ultraviolet-visible and infrared emission 
spectra of methane-coal-dust inhibitor flames. Fink, 
Z.J.; Dalverny, L.E.; Grumer, J. (Energy Research and Develop- 
ment Administration, Pittsburgh, Pa. (USA). Pittsburgh Energy 
Research Center). 1974. 56p. NTIS. 

Ultraviolet-visible and infrared emission spectra from 
propagating methane—coal dust—inhibitor mixtures have been ob- 
tained in a 0.2 by 0.2 by 5.3 m vertical duct over a range of flame 
speeds from 2 to 100 m/sec. Results serve as a basis for the design 
and evaluation of thermal radiation detectors for triggered barriers 
that suppress ongoing mine explosions. There is a large continua 
superimposed on the methane-air spectra when small amounts of 
coal dust are present and the variation of emissivity with infrared 
(IR) wavelength in dust flames. Studies of flame speed, particle 
size, gas sampling plus thermodynamics, and dust sampling are also 
presented and discussed. Sampling results have shown that only a 
near-stoichiometric amount of dust is consumed in the flames stu- 
died even thougn initial concentrations are five times stoichiomet- 
ric. 25 references. 


12451 (CONF-7506120—1) Reopening, testing, and 

two wells in Illinois making them safe to mine out. 
Pasini, J. III. (Energy Research and Development Administration, 
Morgantown, W.Va. (USA). Morgantown Energy Research 
Center). 1975. 16p. Dep. NTIS $3.50. 

From 65. annual convention of Mine Inspectors Institute of 
America; Richmond, Virginia, United States of America "USA® (11 
Jun 1975). 

The Morgantown Energy Research Center has been con- 
ducting research associated with mining through areas where oil 
and gas wells intersect producing and potentially minable coalbeds. 
The goal is to develop and demonstrate the safety and feasibility of 
an improved mandatory safety standard regulating the maintenance 
or elimination of coal barriers around oil and gas wells penetrating 
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coalbeds. Since inception of the project in 1971, 27 wells have 
been plugged, and 7 more are in various stages of preparation to 
plug. These have involved 9 coal companies in 5 states. This paper 
deals with two wells plugged in cooperation with the Inland Steel 
Company of Sesser, Illinois. 


12452 (PB—239075) Design optimization in underground coal 
systems. Interim report No. 1, Dec 1973-Jul 1974. (Virginia 
Polytechnic Inst. and State Univ., Blacksburg (USA). Div. of 
Minerals Engineering). Dec 1974. Contract DI-!4-32-0001-1231. 
89p. NTIS $3.45. 
Progress is described on three areas of research. Under Part 
I, ‘‘Longwall Mining System Strata Simulator and Structural 
Parameters of Coal Measure Rocks”’ a theoretical model of yield 
omg design based on a three-dimensional finite element analysis 
been developed and work is under way on a photoelastic 
model technique to represent the effects of stratification. Current 
status is also described of Parts II and III, ‘Design Criteria for Un- 
derground Roof-Truss Support Systems,’’ and ‘’Vent-Control,’’ an 
expanded computer program for design of mining ventilation 
systems. (GRA) 


12453 (PB—239535) Computec applications in underground 
mi Section 1, CONTUR Program; Section 2, RESERV- 
COAL Program; Section 3, RAMPLAN I Program; Section 4, 
COST-SCHED II Program; Section 5, ECONEVAL Program. 
Research and development report No. 37 (final), Sep 1968-Dec 
1973. (Virginia Polytechnic Inst. and State Univ., Blacksburg 
(USA). Div. of Minerals Engineering). Jan 1975. Contract DI-14- 
01-0001-410. 559p. NTIS $9.10. 

See also report dated Apr 1969, PB—237054. Paper copy 
also available from GPO as 163.10:37/Final. 

Five computer programs are described for solution of un- 
derground mining problems including full user details for program 
implementation. The programs concern a variety of mining 
problems that are routinely encountered in the design and opera- 
tion of underground production systems and consist of: (1) CON- 
TUR Program: parameters derived from exploration boreholes are 
mathematically analyzed, regularly gridded, and specified proper- 
ties of a coal reserve are then plotted over the reserve extent; (2) 
RESERV-COAL Program: uses the data from exploration and drill 
cores to analyze and calculate coal reserves as a function of any 
number of parameters that may be used in describing charac- 
teristics of a coal seam; (3) RAMPLAN I Program: uses rock and 
coal characteristics to calculate basic mining dimensions, support 
requirements, and surface effects for design and operation of 

ucing coal properties; (4) COST-SCHED II Program: quanti- 

the cost-benefit effect of operating and engineering decisions 
and permits mining scheduling and development of a coal produc- 
ing property; and (5) ECONEVAL Program: permits economic 
evaluation and feasibility of a mining enterprise. (GRA) 


12454 (PB—240097) Mine pager to public intercon- 
nect system. Report of investigations, 1974. Parkinson, H.E. 
(Bureau of Mines, Pittsburgh, Pa. (USA). Pittsburgh Mining and 
Safety Research Center). Dec 1974. 19p. (BM-RI—7976). NTIS 
$3.25. 
The mine pager phone to public telephone interconnect 
system permits mine paging telephones to be interconnected with 
public phone system, thereby providing improved emergency 
and off-hours communications. This interconnect device was first 
conceived and demonstrated in breadboard form by Industrial 
Hazards and Communications, Pittsburgh Mining and Safety 
Research Center, U.S. Bureau of Mines. The wr“ unit 
described was designed and fabricated by Arthur D. Little, Inc., 
Electronic Systems Section, under BuMines contract H0122026, 
Services Related to BuMines Communications Programs. This con- 
tract was initiated under the Coal Mine Health and Safety pro- 
gram, and administered under the technical direction of the Pitt- 
sburgh Mining and Safety Research Center. (GRA) 


12455 (PB—240154) Methane emission from U.S. coal mines 
in 1973, a survey. Information circular 1974. Irani, M.C.; Jeran, 
P.W.; Deul, M. (Bureau of Mines, Pittsburgh, Pa. (USA). Pitt- 
sburgh Mining and Safety Research Center). 1974. 52p. (BM- 
IC—8659). NTIS $4.25. 

Supplement to Rept. No. BM-IC-8558, PB—211903. 

The survey was conducted to update the data presented in 
Bureau of Mines IC 8558. It indicates that total daily emissions 
have declined from 227 MM cu ft in 1971 to 214.7 MM cu ft in 
1973. The highest average daily emissions in MM cu ft/day ob- 
served in us bituminous coal mines were in decreasing order: 
Monongalia County, WV., 40.7; Marion County, WV., 23.1; 
Buchanan County, VA., 22.1; Washington County, PA., 12.4; 
Greene County, PA, 11.7; McDowell County, WV, 11.4; Cambria 
County, PA, 9.8; Jefferson County, AL, 9.5; Wyoming County, 
WV, 6.0; Marshall County, WV, 4.8; and Indiana County, PA, 4.8. 
(GRA) 
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12456 (PB—240413) Application of for rock bonding 
and of coal mine structures. Research report, 1970- 
73. Raff, R.A.V.; Subramanian, R.V.; Austin, H.F. (Washington 
State Univ., Pullman (USA). Dept. of Materials Science and En- 
gineering). 24 Jun 1973. Contract H0101783. 206p. NTIS $7.25. 

Investigations are reported on the development of suitable 
resin formulations based on commercially available polymeric 
resins which could be injected into the fissures and cracks in the 
roofs of coal mines to bond the rock and thereby reduce fatal rock 
falls. An extensive review of pertinent literature was made. The 
first phase of the research program was devoted to ‘resin screen- 
ing’’ in which over twenty commercial resins of the most common 
jm. Bal types were evaluated. It became clear that only three 
classes of resins deserved further intensive studies. These were, the 
epoxy resins which showed the best potential of all, polyester 
resins, and resins from furfuryl alcohol. Injectability, mechanical 
properties, curing and aging properties, and chemical ingredients 
are discussed. In laboratory injections tests, the experimental 
epoxy resin formulations were found to penetrate minute cracks 
quite easily to seal cracks with strong bonds. Mine injection ex- 
periments were done. Detailed studies of the bonding of polymeric 
resins to shale Moessbauer and infrared spectroscopy indicated 
that both primary bonds and hydrogen bonds between silicate and 
epoxy polymer contribute to the adhesive strength of epoxy resins 
in bonding to shale. Concurrently, a novel technique based on 
neutron radiography was also deve to determine the location 
of polymeric resins injected in rock fissures. (GRA) 


(PB—240661) Development of an im type of coal 
mine dust sampling pump. Research report. (Wallace-Fisher Instru- 
ment Co., Swansea, Mass. (USA)). 19 Sep 1974. Contract 
H0133109. 24p. NTIS $3.25. 

The purpose of this research contract was to develop an im- 
proved dust sampling pump with an electrical to mechanical ener- 
gy conversion efficiency superior to that of the available equip- 
ment. Any increase in efficiency would allow the size and weight 
of the pump to be reduced. The pump was to operate at 9 liters- 
per-minute at 20 cm of water vacuum. A prototype piston pump 
driven by a linear actuator was constructed. Flow rate was auto- 
matically regulated using a flow sensing thermistor and a feedback 
circuit to drive the linear actuator. However, the efficiency of the 
pump was only 1.6 percent which is less than that of conventional 
air sampling pumps. (GRA) 


12458 (PB—240842) Field testing the mi i research 
continuous miner. Technical progress report. Johnson, B.V.; 
Krepela, S.W.; Strebig, K.C. (Bureau of Mines, Twin Cities, Minn. 
(USA). Twin Cities Mining Research Center). Feb 1975. 5p. 
(BM-TPR—89). NTIS $3.25. 

Report on Health and Safety Program/Safety. 

The Bureau of Mines microminer, a scaled-down (5- by 5- 
by 11-foot) continuous-mining machine of the drum type with a 
unique triaxially controlled head, constructed for use in a research 
program to study the effects of continuous-mining machine 
parameters on the generation of irable dust, is described. Ex- 
periments were conducted to determine the effects of depth of cut, 
rotational speed, and sump and shear rates on the generation of 
respirable dust. The cutting forces were also monitored and com- 
pared with depth of cut. The tests showed that there appears to be 
a reduction in the amount of respirable dust generated when the 
depth of cut is increased or rotational speed lowered while varia- 
tion of other machine parameters seems to have little effect on 
dust generation. (GRA) 


12458 (UCRL—50016-75-3, pp 1-3) Analytical modeling of 
coal mine roof behavior. 30 Sep 1975. 

In Mechanical engineering department. Quarterly report, 
July—September 1975. 

An analytical study of coal mine roof stability and behavior 
was made for the US Bureau of Mines. Roof sag, roof and floor 
convergence, and roof bolt load change for two mine sites were 
calculated and results are being compared with measurements 
made at the sites. The goal of the Bureau of Mines study is to 
develop more reliable design criteria for roof support plans. 


12460 Vacuumed seil as a seed source for revegetating strip 

mine spoils. Sauer, R.H. (Battelle Pacific Northwest Labs., 
Richland, WA). Min. Congr. J.; 61: No. 9, 16-19(Sep 1975). 

A major problem in strip mine reclamation in western coal 

fields is the difficulty in establishing plant growth on the infertile 

il in semi-arid climates. The general aridity, occasional saline or 

kaline soils, and extremes of wngeieianle greatly restrict the 


number of species capable of growing and maintaining a vegetative 

cover on the spoils. Much of the land is classed as range land, and 

reclamation efforts frequently attempt to return the land to this 

use. Thus, not only must the plants be able to grow in the difficult 

p> pe but they must withstand domestic grazing and wil- 
ife use. 
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12461 Mine of the future. Consult. Eng. (London); 40: No. 2, 
47-51(Feb 1976). 

Large, productive, lignite, strip mining operations in West 
Germany are described. This lignite occurs in seams 20 to 105 m 
thick under an overburden up to 300 m over an area of 2500 km’. 
With the recent increase in fuel prices, the company is digging 
deeper with bigger machinery (huge bucket wheel excavators). 
Conveyer belts and railway transport are described. Water 
management and land reclamation (with top soil) are described 
briefly. The size and productivity of these mines are considered to 
be the largest in the world. (LTN) 


TRANSPORT AND HANDLING 


REFER ALSO TO CITATION(S) 12326, 12345, 12472, 12900 


COMBUSTION 


REFER ALSO TO CITATION(S) 12396, 12397, 12902, 12931, 
13488, 13527 


12462 (FE—1779-1) Planning assistance for the advanced 
power systems and direct combustion R and D programs. Quarterly 
progress December 1974—February 1975. Fraize, W.E.; Er- 
skine, G. (Mitre Corp., McLean, Va. (USA)). Jul 1975. Contract 
14-32-0001-1779. 13p. Dep. NTIS $3.50. 

The Mitre Corp. has a contract to assist ERDA/FE in Ad- 
vanced Power Systems and Direct Combustion by way of program 
planning, project planning, project implementation and support, 
review and systems engineering and evaluation. The advanced 
power systems to be considered include those made up of the fol- 
lowing cycles: open cycle gas turbines, especially in combined 
cycle configuration; closed cycle gas turbines; metal vapor topping 
cycles; low temperature bottoming cycles; open and closed MHD 
cycles; and fuel cells. The direct combustion systems considered 
include: Atmospheric and pressurized fluidized bed combustors. 
Program plans and coordination efforts are discussed briefly. 
(LTN) 


12463 (FE—2018—2) Fundamentals of nitric exide formation 
in fossil fuel combustion. Quarterly progress report, 11 September 
1975—10 December 1975. Houser, T. (Western Michigan Univ., 
Kalamazoo (USA)). Jan 1976. Contract E(49-18)-2018. 16p. Dep. 
NTIS $3.50. 
in order to determine the mechanism by which NO forms 
from fuel nitrogen during the combustion of fossil fuels, the rate 
and mechanism for the thermal decomposition of pyridine (in an 
inert atmosphere) have been studied in the temperature range 875 
to 1000°C and contact times of 0.25 to 4.0 sec. At low operating 
temperatures no volatile products were detected; the reaction 
product was entirely the solid residue. However, at 950°C and 
above, .several volatile product peaks appeared in the chromato- 
grams, the identification of which is being carried out. Preliminary 
results indicate that the highest peak is HCN and that there is no 
mass spectrometric evidence of acetonitrile. Concurrent with the 
e of the volatile products was a change in the pyrolysis 
rate equation from simple first-order to a complex, auto-catalytic 
expression. The following equation best re; nts all the kinetic 
data: d(C,H,N)/dt = k,(C;H;N) + k,(C;H;N) (AP), where (AP) is 
the concentration of pyridine reacted. temperature depen- 
dences of k, and k, are expressed by the equations: k, = 10*.* exp 
(—48,000/RT)(sec™') and k, = exp 
(—112,000/RT 1/mmolesec). Work is continuing on the kinetics 
and product analyses. 


12464 (ORNL-HUD-MIUS—31) Fhaidized bed gas turbine ex- 
perimental unit for MIUS applications. Quarterly pregress repert, 
April 1, 1975—June 30, 1975. Fraas, A.P. (Oak Ridge National 
Lab., Tenn. (USA)). Apr 1976. Contract W-7405-eng-26. 23p. 
Dep. NTIS $4.00. 

Phase | of this program entailed the evaluation of various 
ways in which coal and coal-derived fuels might be employed in 
MIUS systems. Following approval of the Phase I results, ORNL 
was authorized to proceed with Phase Il: The development of a 
firm conceptual design and cost estimate for the construction of a 
system for test and evaluation. Detailed analyses for the fluidized 
bed furnace design chosen have proceeded together with negotia- 
tions with dors for sy components. Cold flow tests have 
been performed on a small Plexiglass model of the fluidized bed 
furnace and the results indicate that it should be possible to turn 
the furnace down to about 1/3 of full power. System layout studies 
for several possible locations for the test facility are continuing. 
Bench testing of the first component for a coal feed system has 
been initiated. (auth) 
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12465 (TID—26999) Conceptual design of an atmospheric 
fluid-bed component test and integration facility. Wilson, J.S.; Gill- 
more, D.W. (Energy Research and Development Administration, 
Morgantown, W.Va. (USA). Morgantown Energy Research 
Center). 1975. 12p. Dep. NTIS $3.50. 

The conceptual design for a Component Test and Integra- 
tion Facility for Atmospheric Pressure Fluidized-Bed Combustion 
has been prepared. This unit will pursue system optimization on a 
scale large enough for prototype component testing, but small 
enough to allow quick change of operating conditions and configu- 
rations. Thus, the orderly development of fluidized-bed power 
generating boilers will be expedited. The design philosophy and ex- 
perimental program plans are discussed. (auth) 


12466 Water-free liquid fuel slurry and method of producing 
same. Metzger, G.W. (to Carbonoyle Co.). US Patent 3,907,134. 
23 Sep 1975. Filed date 27 Feb 1974. 6p. 

A substantially water-free, high solid content, stable and 
combustible fuel slurry and the method for producing the same are 
disclosed. The slurry includes about 5 to about 50 weight percent 
of solid particulate carbonaceous material, such as powdered coal, 
with substantially the entire balance of the slurry being comprised 
of liquid hydrocarbon fuel, such as Bunker C (No. 6) fuel oil, a 
slurry suspension stabilizing agent, and a slurry viscosity reducing 

nt. The slurry viscosity reducing agent is preferably a detergent, 
which is added in an amount to reduce the viscosity of the slurry 
to a pumpable and flowable level without the addition of substan- 
tial quantities of water. In the process, the addition of detergent as 
the slurry viscosity reducing agent prevents formation of a gel dur- 
ing storage of the slurry. 3 Claims, No Drawings (auth) 


12467 Performance of rotary flow cyclones. Ciliberti, D.F.; 
Lancaster, B.W. (Westinghouse Research Labs., Pittsburgh). 
AIChE (Am. Inst. Chem. Eng.) J.; 22: No. 2, 394-398(Mar 1976). 

An analysis of the operation of the rotary flow cyclone sug- 

that no dust below ly will be captured in this equipment 
under normal operating conditions, and that performance will not 
deteriorate with the use of a dirty secondary flow. Experimental 
data support these conclusions. 


MARKETING AND ECONOMICS 


REFER ALSO TO CITATION(S) 12352, 12353, 12354, 12379, 
12416, 12902, 13478, 13479, 13480, 13481, 13487, 13490, 13491 


12468 
1975. 

In Coal liquefaction. Quarterly report, April—June 1975. 

Data from the hydrocracking experiments in the COED syn- 
crude were analyzed and interpreted. Further experimental work 
on this material is planned, but none was carried out during this 
period. Characterization studies of the U. S. Bureau of Mines 
Synthoil sample are continuing. Hydrogenation of the full-range 
Synthoil liquid product to reduce molecular weight was completed, 
and the results are being evaluated. Hydrotreating experiments on 
the H-Coal oil A-1 naphtha were begun, and early results indicated 
a significant decrease in the sulfur content of the liquid product 
over that in the feed. Hydrocracking tests using B-2 mid-distillate 
feed were completed, and recycle hydrocracking experiments using 
A-2 feed were initiated. No results on either of these two sets of 
experiments were reported. Attempts are being made to recover 
the distillable oil from the solidified bottoms product of the H-Coal 
oil vacuum distillation process. 


12469 (PB—239383) Economic system analysis of coal precon- 
version technology. Interim report, Aug 1973-Jun 1974. (Fluor 
Utah, Inc., San Mateo, Calif. (USA)). Jan 1975. Contract DI-14- 
32-0001-1520. 388p. NTIS $7.55. 

Prepared in cooperation with Bonner and Moore Associates, 
Inc., Houston, Tex. 

On August 1, 1973, Fluor Utah, Inc., began performing a 
comprehensive economic system analysis of coal preconversion 
technology. The study, in two phases, intends to identify and 
define the physical, technical, social, economic, legal and environ- 
mental problems of producing 75,000 tons per day of coal from 
surface mines in the United States. Phase | is scheduled to last 24 
months. Progress is reported in the collection of data on the geolo- 
gy of coal resources, mining equipment, processing equipment, 
socioeconomic and physioeconomic factors, and financial statistics. 
In addition, efforts are outlined for the development of a mathe- 
matical model to simulate mining operations and project the cost 
of various alternative cases. (GRA) 


12470 (PB—241331) Water use and coal development in east- 
ern 


(ERDA—76-33-2, pp 37-40) Chemicals from coal. 


Montana: water availability, water demands and economic im- 


. 
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pacts. Completion report. Polzin, P.E. (Montana State Univ., 
Bozeman (USA). Water Resources Research Center). Nov 1974. 
233p. (MUJWRRC—S57). NTIS $7.50. 

A one-year study was conducted to assess Montana’s -ole in 
the national energy picture (particularly from the standpoint of 
strip-coal mining development); to describe the region in terms of 
economy, agriculture, water use and people, with a section on the 
Indian population; and to project the impact of coal-related 
development in terms of coal mining, electrical generation, and 
gasification. Included in the projected impact were studies of fu- 
ture levels of coal development, coal-related employment and 
earnings, total employment, population and income, and water use 
increases. Findings were classified according to two alternative 
projections for coal development in Montana for 1980 and 1985; 
Alternative 1, no gasification; and Alternative 2, with gasification. 
(GRA) 


12471 (PB—241332) Water use and coal development in east- 
ern Montana: water availability and demands. Completion report. 
Stroup, R.L.; Townsend, S.B. (Montana State Univ., Bozeman 
(USA). Water Resources Research Center). Dec 1974. Contract 
DI-14-31-0001-4217. 98p. (MUJWRRC—S59). NTIS $4.75. 

A one-year, two-phase study was undertaken to assess the 
availability and demand for water in the coal region of eastern 
Montana. The physical availability of surface and groundwater was 
treated, as were the legal problems associated with coal develop- 
ment, broken down by type of development. Data presented in- 
dicate that sufficient groundwater is available in eastern Montana 
to permit substantial amounts of coal development. Use of this 
water would not be without cost, however. Direct costs of im- 
poundment and delivery, and foregone opportunities for using the 
water instream must be considered. The demand for water in coal 
development will depend in part on the cost of water to 
developers. (GRA) 


12472 Ceal’s markets: past, present, future. Scales, J.W. 
(Amax Coal Co., Indianapolis). pp 90-97 of In Second symposium 
on coal utilization. Washington, DC; National Coal Association 
(1975). 

From 2. symposium on coal utilization; Louisville, Ken- 
tucky, United States of America "USA® (21 Oct 1975). 

See CONF-751091—. 

Production by the coal industry is reviewed, starting in 
1939, and projections up to the year 2000 are included. The indus- 
try produced 376 million tons of bituminous coal in 1939, and 
there was an increase each year through the impetus of World War 
Il; the maximum all-time production was reached in 1947. In the 
5-year period 1936-1940, railroads and general industry accounted 
for about 50 percent of total consumption; coke manufacturing 
and retail deliveries brought this up to 87 percent, with electric 
utilities accounting for only 10 percent. In the 5-year period 1948- 
1952, the utilities share reached 19 percent, exports nearly tripled 
to 8 percent, but retail deliveries and industrial use declined 
materially and the use of coal by railroads was cut almost in half 
to about 12 percent. The contrast between the markets of those 
two periods and the period 1970-1974 is dramatic: electric utilities 
up to 60 percent; exports 10 percent; railroad use essentially zero; 
coke making 15 percent; industrial use cut in half; and retail 
deliveries less than 2 percent. In the future the author projects that 
utility use of coal will increase to 700 million tons annually by 
1985, over 1.2 billion tons by 1995, and 1.6 billion tons by 2000; 
coal for synthetic fuel production 310 million tons annually by 
1985, 930 million tons by 1995, and, perhaps, 1.2 billion by 2000; 
and metallurgical use of coal 160 million tons by 2000. Summing, 
the projections indiate a total of 1.26 billion tons by 1985; 2.445 
billion tons by 1995; and 3.1 billion tons by 2000. (LMT) 


12473 Cc of the Ilineis coal market. Malhotra, 
R. pp 107-131 of In Second symposium on coal utilization. 
Washington, DC; National Coal Association (1975). 

From 2. symposium on coal utilization; Louisville, Ken- 
tucky, United States of America "USA® (21 Oct 1975). 

See CONF-751091—. 

Coal is the principal mineral commodity mined in Illinois. In 
1974, Illinois coal production was valued at $580.8 million and ac- 
counted for 59 percent of the total value of mineral material 
mined in the state. Coal shipped from Illinois mines is used for 
electric power generation; for industrial uses, including process 
heat, steam, and space heating; for production of coke and its by- 
products; and for heating homes and commercial buildings. Elec- 
tric utilities constitute the principal market for Illinois coal. Indus- 
trial and manufacturing plants, which currently use about 12 per- 
cent of the toal coal produced in Illinois, provide the second lar- 

st market for Illinois coal. The steel industry, which blends Il- 

inois coal with eastern coals to manufacture coke, is the third lar- 
gest market for Illinois coal. For various reasons the proportion of 
coal consumed by each market has changed during the past 
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decade. Moreover, changes appear to be developing in the dis- 
tribution pattern within taphical regions traditionally served 
by Illinois coal, and certain market regions that for economic and 
technical reasons were not tapped in the past are now becoming 
accessible to Illinois coal. (from Introduction ) 


HEALTH AND SAFETY 


REFER ALSO TO CITATION(S) 12417, 12427, 12450, 12454, 
12455, 12457, 12900 


12474 (BM-RI—7968) Degasification of the Mary Lee coalbed 
near Oak Grove, Jefferson County, Ala., by vertical borehole in ad- 
vance of mining. Elder, C.H.; Deul, M. (Energy Research and 
Development Administration, Pittsburgh, Pa. (USA). Pittsburgh 
Energy Research Center). 1974. 21p. NTIS. 

A S-hole pattern was drilled from the surface at a site near 
Oak Grove, Jefferson County, Ala., to degasify the gassy Mary Lee 
coalbed in advance of mining. Gas and water production was 
monitored for | year, 4 months to allow gas flow to stabilize fully. 
A thickened water stimulation treatment was designed and applied 
in one hole of the pattern to evaluate this degasification technique 
for the Mary Lee coalbed. A gas production rate of 70,000 ft/day 
after stimulation treatment indicates that the use of vertical 
boreholes coupled with hydraulic fracturing in advance of mining 
the 7 io coalbed would provide for more rapid degasification 
and could provide a possible source of natural gas. 13 refs. 


12475 (PB—240194) Statistical analysis of methane concentra- 
tion fluctuations produced by incomplete mixing of methane and air 
at a model coal mine working face. Report of investigations, 1974. 
Bielicki, R.J.; Kissell, F.N. (Bureau of Mines, Pittsburgh, Pa. 
(USA). Pittsburgh Mining and Safety Research Center). Dec 1974. 
26p. (BM-RI—7987). NTIS $3.75. 

Poor mixing of methane and air at coal mine working faces 
causes fluctuating methane concentrations. If these fluctuations are 
large enough, methane levels can periodically exceed safe limits, 
even though the time average methane concentration may be 
satisfactory. Concentration fluctuations measured underground can 
result both from variations in methane emission rate and poor mix- 
ing. This paper reports on a statistical analysis of fluctuations at a 
constant methane emission rate, that is, on fluctuations due only to 
poor mixing. A full-scale model of a working face was used. Both 
peak heights and elapsed times between peaks were evaluated. 
Good mixing was indicated by normal, Poisson, and exponential 
distributions while t or incomplete mixing was indicated by log- 
normal or gamma distributions. (GRA) 


12476 (PB—241208) Microseismic techniques applied to coal 
mine safety. Open file , 15 Jun 1970-31 Mar 1974. Hardy, 
H.R. Jr. (Pennsylvania State Univ., University Park (USA). Dept. 
of Mineral Engineering). 31 Mar 1974. 216p. NTIS $7.25. 

Results are presented of a study to determine the feasibility 
of using transducers arrays, located on the surface or in shallow 
boreholes, above an active coal mine to detect and locate the 
sources of microseismic activity that occurs during mining. In 
general results were positive. The initial stage of the project in- 
volved the design and development of a self-contained mobile 
microseismic monitoring facility capable of use in remote field lo- 
cations. Using the facilities and techniques developed, field studies 
were carried out at a number of surface locations over a central 
Pennsylvania coal mine operating at depths of about 500 feet. In 
particular, studies were conducted over a previously mined 
development area, troubled by extensive problems of roof instabili- 
ty, and over two longwall panels during mining. Although many of 

field studies were carried out during the development stage of 
the project, results in general were most encouraging. Limited 
results were obtained over the development area; however, excel- 
lent microseismic signals were detected over both longwall areas. 


PETROLEUM 


EXPLORATION 


REFER ALSO TO CITATION(S) 13494, 14216 


12477 Comments on obtaining accurate electrical properties of 
cores. Hoyer, W.A.; Spann, M.M. pp B.1-11 of In Transactions of 
the SPWLA sixteenth annual logging symposium. Houston, TX; 
Society of Professional Well Log An 


nalysts Inc. (1975). 


ERA VOL. 1, NO. 8 


From 16. annuai logging symposium; New Orleans, Loui- 
siana, USA (4 Jun 1975). 

See CONF-750643—. 

Recent laboratory data show that measurements of electri- 
cal p tties of cores are subject to error if they are made before 
the rock and its saturating fluid reach equilibrium. These measure- 
ments are used to determine the formation factor and desaturation 
exponent, which relate core data to electric log response. If the 
measurements are in error, these relationships are incorrect - and 
this can lead to serious errors in calculated saturations. Correct 
measurements can be made by allowing a core to come to 
equilibrium with the saturating fluid. When a = of core conduc- 
tivity vs water conductivity (for at least three different water salini- 
ties) produces a straight line, then we can be reasonably sure that 
equilibrium has been reached. The formation factor and desatura- 
tion exponent can then be derived with greater confidence. These 
equilibrium data, once obtained, can also be used to quantify the 
effects of shaliness on electric log response. The effects of shali- 
ness can then either be neglected, if small, or included in the anal- 
ysis, if significant. (auth) 


12478 Errors in the measurement of formation re- 

factor. Worthington, A.E. (Chevron Oil Field Research 
Co., La Habra, CA). pp D.1-17 of In Transactions of the SPWLA 
sixteenth annual logging symposium. Houston, TX; Society of 
Professional Well Log Analysts Inc. (1975). 

From 16. annual logging symposium; New Orleans, Loui- 
siana, USA (4 Jun 1975). 

See CONF-750643—. 

Determination of formation resistivity factor in the laborato- 
ry involves a large number of individual measurements made under 
presumably known conditions. Errors in the individual measure- 
ments or unrecognized deviations in the conditions of measure- 
ment result in error in the calculated formation factor. These 
sources of error are identified and the resulting error in formation 
factor is expressed quantitatively as a function of each of the in- 
dividual errors. Numerical examples are given of the errors in for- 
mation factor that result from experimental errors of the mag- 
nitude likely to be encountered under what may be termed excel- 
lent, average, and fair laboratory measurement conditions and 
practices. (auth) 


12479 Formation evaluation by transient pressure testing. 
Smith, J.T.; Cobb, W.M. (Mississippi State Univ., State College). 
pp J.1-22 of In Transactions of the SPWLA sixteenth annual 
logging symposium. Houston, TX; Society of Professional Well Log 
Analysts Inc. (1975). 

From 16. annual logging symposium; New Orleans, Loui- 
siana, USA (4 Jun 1975). 

See CONF-750643—. 

One of the most useful tools available for the purpose of 
formation evaluation is the transient pressure test. Basically, this 
test requires that the flow rate of a well be changed and that the 
associated change in bottomhole pressure be measured as a func- 
tion of time. Proper interpretation of the resulting data can yield 
information necessary for a comprehensive program of reservoir 
analysis. The most successful methods of transient pressure analy- 
sis for the purpose of evaluating reservoir flow capacity, formation 
damage, and reservoir fluid pressure are reviewed. Examples of 
these determinations are presented. Transient pressure data are in- 
fluenced by a number of factors. However, the most severe 
problems are caused by wellbore storage, formation damage, and 
teservoir boundary effects. The early transient data are most 
strongly affected by well storage and formation damage; later 
transient data are affected by boundaries. In most cases of practi- 
cal interest, it is the intermediate time data which can be analyzed 
to evaluate the reservoir parameters of interest. The use of type 
curves and recently developed correlations for the purpose of 
identifying the interpretable data is reviewed. An analysis of the 
formation damage factor as it is related to the well flow efficiency 
is presented. The significance of the flow efficiency is that, when 
combined with formation permeability data, it provides valuable 
insight into the selection, and into the anticipated effectiveness, of 
formation stimulation treatments. (auth) 


12480 Open hole logging evaluation in metamorphic rocks. 
Ritch, H.J. (Shell Oil Co., New Orleans). pp V.1-11 of In Transac- 
tions of the SPWLA sixteenth annual logging symposium. Houston, 
TX; Society of Professional Well Log Analysts Inc. (1975). 

From 16. annual logging symposium; New Orleans, Loui- 
siana, USA (4 Jun 1975). 

See CONF-750643—. 

In a 15,750-foot metamorphic rock penetration in North 
Central Texas, four separate and distinct rock types were 
penetrated. These are (1) quartzite, (2) phyllite, (3) and (4) 
calcite and dolomite marble. Each rock type has log responses 
similar to their sedimentary rock counterparts. Evaluation 


| 
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problems in these environments are similar to those in sedimentary 
rocks with two notable exceptions. First, all porosities encounterd 
were low. The amg ge | that was present was primarily from 
fractures. The second is that the presence of highly conductive 
minerals resulted in extremely low water bearing resistivities mak- 
ing ea use of porosity tools a necessity for proper evaluation. 
(auth) 


12481 Effect of bed thickness and pore geometry on log 

. Hartmann, D.J. pp Y.1-14 of In Transactions of the 
SPWLA sixteenth annual logging symposium. Houston, TX; 
Society of Professional Well Log Analysts Inc. (1975). 

From 16. annual logging symposium; New Orleans, Loui- 
siana, USA (4 Jun 1975). 

See CONF-750643—. 

Some ground rules of formation evaluation under conditions 
which are difficult to quantify are presented. Matching bed 
thickness to spacing depends on variables such as (1) contrast in 
maximum to minimum response, (2) pore geometry variation and 
(3) geometry of the signal being measured. An attempt is made to 
assign minimum bed thickness values for true tool response under 
three response ratio conditions. Equally difficult is a determination 
of what is a reasonable water saturation for a given pore geometry 
(pore size, shape and distribution). Several geologic models are 

resented to develop the logic necessary to improve one’s con- 
lence factor when interpreting log data in thin-bedded forma- 
tions. (auth) 


12482 Log quality control. Holt, O.R. (Dresser Industries, Inc., 
Houston, TX). pp BB.1-7 of In Transactions of the SPWLA six- 
teenth annual logging symposium. Houston, TX; Society of Profes- 
sional Well Log Analysts Inc. (1975). 

From 16. annual logging symposium; New Orleans, Loui- 
siana, USA (4 Jun 1975). 

See CONF-750643—. 

Many oil companies have comprehensive check systems that 
require certain controls and calibrations to be made on well logs. 
A unique internal log quality control system used by a wireline ser- 
vice company is described. Dresser Atlas’ ''Log Quality Control’ 
system monitors the quality of all logs recorded. The system is 
designed to improve and maintain log quality. Log quality check 
sheets are initiated by the Field Engineer for each log he runs. The 
District Manager checks a field print of each log, makes an evalua- 
tion and completes the check list. He then discusses all variances 
with the Field Engineer. Additional controls are provided by the 
pom spon and Head Office Log Analysts. Sample logs are checked 

graded for comparison with the district’s evaluation. Data 
from the check lists are compiled in a computer; statistical prin- 
touts are made for each Field Engineer and location. (auth) 


12483 Abnormal pressure and relative lithology from seismic 
velocities. Aud, B.W. (Dresser Industries, Inc., Houston, TX). pp 
CC.1-10 of In Transactions of the SPWLA sixteenth annual 
logging symposium. Houston, TX; Society of Professional Well Log 
Analysts Inc. (1975). 

From 16. annual logging symposium; New Orleans, Loui- 
siana, USA (4 Jun 1975). 

See CONF-750643—. 

An outline is presented of interpretative procedures for 
evaluating abnormal pressure and relative lithology from seismic 
velocities. Examples are given of typical velocity scans and scans 
which indicate abnaveal pressures. (JSR) 


12484 East Cameron block 270, a pleistocene field. Holland, 
D.S.; Sutley, C.E.; Berlitz, R.E.; Gilreath, J.A. pp DD.1-19 of In 
Transactions of the SPWLA sixteenth annual logging symposium. 
or TX; Society of Professional Well Log Analysts Inc. 
( ). 

From 16. annual logging symposium; New Orleans, Loui- 
siana, USA (4 Jun 1975). 

See CONF-750643—. 

Exploration of the Plio-Pleistocene in the Gulf of Mexico 
since 1970 has discovered significant hydrocarbon reserves. One of 
the better gas fields to date has been the Block 270 East Cameron 
Field. Utilization of a coordinated exploitation plan with Schlum- 
berger has allowed Pennzoil as operator, to develop and put on 
a the Block 270 Field in a minimum time period. Block 

70 Field is a north-south trending faulted nose at 6,000 feet. At 
G-Sand depth (8,700 feet) the structure has closed, forming an 
elongated north-south structure with dip in all directions from the 
Block 270 area. Closure is the result of contemporaneous growth 
of the east-bounding regional fault. Structural and stratigraphic in- 
terpretations from Dipmeters were used to help determine the 
most favorable offset locations. The producing zones were found 
to consist of various combinations of bar-like, channel-like, and 
distributary front sands. The sediment source for most of the 
producing zones was located to the southwest of the area. The two 
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zones which are exceptions derived their sediments from the north 
through a system of channels parallel to the east-bounding fault. 
Computed logs were used to convert conventional logging mea- 
surements into a more readily usable form for evaluation. The 
computed results were used for reserve calculations, reservoir 
quality determinations, and confirmation of depositional environ- 
ments as determined from other sources. (auth) 


12485 Interactive computer system for well analysis. 
Martner, S.T.; Brigham, R.J. (Amoco Production Co. Research 
Center, Tulsa, OK). pp FF.1-14 of In Transactions of the SPWLA 
sixteenth annual logging symposium. Houston, TX; Society of 
Professional Well Log Analysts Inc. (1975). 

From 16. annual logging symposium; New Orleans, Loui- 
siana, USA (4 Jun 1975). 

See CONF-750643—. 

The speed of analysis and the quality of the results are up- 
permost in the minds of most well log analysts, especially when ex- 
— rig standby time is involved. An interactive system has 

n developed and implemented that is both fast and sure in the 
hands of the experienced log analyst. It employs a cathode ray 
tube computer terminal, an electronic digitizing tablet, and the 
necessary ancillary equipment. The system contains the various 
procedures needed for log analysis. The procedures can be divided 
into five categories; namely, initiation of the system, digitization of 
logs, adjustments of depth and log readings, computations, and dis- 
play of the results. The system is extremely flexible. Experience 
with the interactive system has demonstrated that, in a reasonable 
time, it is faster and provides higher quality results than conven- 
tional computer methods. (auth) 


12486 Formation evaluation in Jurassic sandstones in the 
northern North Sea area. Hodson, G. (Conoco North Sea Inc., 
London); Fertl, W.H.; Hammack, G.W. pp II.1-21 of In Transac- 
tions of the SPWLA sixteenth annual logging symposium. Houston, 
TX; Society of Professional Well Log Analysts Inc. (1975). 

From 16. annual logging symposium; New Orleans, Loui- 
siana, USA (4 Jun 1975). 

See CONF-750643—. 

Recent drilling activities in the northern part of the North 
Sea area have established the presence of massive Jurassic sand- 
stone sequences of widely varying permeability, which contain 
prolific oil reserves. In general, the lithology tends to be a 
sand/shale sequence, with a decrease in grain size from the top to 
the bottom of the interval. Heavy minerals, which affect the 
response of geophysical well logs, have been encountered in rela- 
tively large amounts in some intervals. Since shales and radioactive 
mica minerals have rather similar log responses, their simultaneous 
presence complicates reliable porosity estimates from well logs and 
also results in unrealistic water saturation determinations. 

methods to solve this problem are illustrated and infor- 

mation is given on several petrophysical parameters characteristic 
for these Jurassic sandstones. The interrelationship of well logging 
and core data is illustrated by field cases. (auth) 


12487 Evaluation of the circumferential microsonic log: a frac- 
ture detection device. Koerperich, E.A. (Shell Development Co., 
Houston, TX). pp JJ.1-14 of In Transactions of the SPWLA six- 
teenth annual logging symposium. Houston, TX; Society of Profes- 
sional Well Log Analysts Inc. (1975). 

From 16. annual logging symposium; New Orleans, Loui- 
siana, USA (4 Jun 1975). 

See CONF-750643—. 

Data from acoustic waveforms recorded in Altamont field, 
Utah, strongly suggest the Circumferential Microsonic Log (CMS) 
can be devel into a satisfactory device for detection of 
inclined or vertical fractures. This device utilizes acoustic transdu- 
cers located on four pads extended to and in contact with the 
borehole wall. Acoustic energy is transmitted from each pad cir- 
cumferentially and detected by the transducer on the adjacent pad. 
The receiving transducer is alligned in the same horizontal plane as 
the transmitter, resulting in high vertical resolution. Measurements 
are made rotationally from pad to pad. Data from magneticall 
tape recorded waveforms in three cored wells in Altamont field, 
Utah, indicate that shear wave amplitudes are observably reduced 
in fracture zones. Similar attenuation occurs in zones believed to 
be nonfractured; however, auxiliary logs can be used to distinguish 
and eliminate those zones where fractures are not likely to occur. 
A usable fracture interpretation is, therefore, possible at Altamont 
field via a characteristic set of CMS and auxiliary log responses. 
(auth) 


12488 Hole-to-hole geophysical measurement research for 
mineral . Scott, J.H. (Geological Survey, Denver); 
Daniels, J.J.; Hasbrouck, W.P.; Guu, J.Y. pp KK.1-16 of In 
Transactions of the SPWLA sixteenth annual logging symposium. 
Houston, TX; Society of Professional Well Log Analysts Inc. 
(1975). 


EXPLORATION || 
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From 16. annual logging symposium; New Crleans, Loui- 
siana, USA (4 Jun 1975). 

See CONF-750643—. 

A major deficiency exists in state-of-the-art borehole 

ysical measurements available to the mineral industry - the 
inability of conventional to ‘‘see’’ more 
than a few metres from a borehole. Hole-to-hole and hole-to-sur- 
face geophysical measurements offer the possibility of extending 
the range of investigation to 3 to 300 m. A review of previous 
research indicates that a few extended-range borehole geophysical 
techniques have been developed for specialized problems in 
petroleum and mineral oars Two new applications show 
special promise: hole-to-hole electrical measurements for uranium 
exploration and hole-to-hole seismic measurements for coal-seam 
testing. Results of recent field tests and computer model studies in- 
dicate that these techniques can improve exploration efficiency by 
reducing the number of drill holes needed for finding uranium 
orebodies and by certifying the continuity of coal seams. (auth) 


12489 R/sub t/ determination in the Eastern Hemisphere. Sou- 
haite, P.; Misk, A.; Poupon, A. (Schlumberger Technical Services, 
Paris). pp LL.1-27 of In Transactions of the SPWLA sixteenth an- 
nual logging symposium. Houston, TX; Society of Professional 
Well Log Analysts Inc. (1975). 

From 16. annual logging symposium; New Orleans, Loui- 
siana, USA (4 Jun 1975). 

See CONF-750643—. 

In the Eastern Hemisphere the ratio, R/sub mf//R/sub w/, is 
generally low (2 to 3 on the average), borehole diameters are large 
(about 45 percent of the logs are run in boreholes larger than 12 
in.), and invasion of permeable formations by mud filtrate can be 
quite deep. Such conditions are quite different from those prevail- 
ing in many parts of North America. For the evaluation of R/sub t/ 
in deeply invaded beds, a most important property of a resistivity 
logging tool is its depth of investigation. For the deep Induction 
log and the deep Laterolog* depth of investigation is dependent on 
the value of the ratio, R/sub t//R/sub xo/. Speaking generally, 
when R/sub t/ is less than R/sub xo/ the investigation of the deep 
Induction log is deeper than that of the deep Laterolog. However, 
when R/sub t/ is greater than about 2 R/sub xo/ and invasion is 
deep, the deep Laterolog investigates more deeply. These con- 
siderations are evaluated in detail. The problems of hydrocarbon 
detection and R/sub t/ evaluation in reservoirs under the condi- 
pecs’ described above are analyzed. Log examples are presented. 
(auth) 


12498 Porosity in shaly sands. Heslop, A. (Imperial Oil Ltd., 
Calgary, Alberta). pp F.1-12 of In Transactions of the SPWLA six- 
teenth annual logging symposium. Houston, TX; Society of Profes- 
sional Well Li Inc. (1975). 

From 16. annual logging symposium; New Orleans, Loui- 
siana, USA (4 Jun 1975). 

See CONF-750643—. 

The concern for reliable data in the calculation of reserves 
in shaly-sand reservoirs prompted a study of shaly-sand log analysis 
porosity. Five data sources were examined and compared: (1) rou- 
tine dry core analysis; (2) humidity-controlled core analysis; (3) 
log analysis using the neutron and density logs; (4) x-ray diffrac- 
tion; and (5) thin sections. A simplified shaly-sand model was 
devised to explain the various forms of shale and the location of 
fluid. It was found that effective porosity calculated from multiple 
log analysis may provide the most meaningful measurement of in- 
situ porosity in shaly-sand reservoirs. Routine core analysis results 
will be optimistic in sandstones containing clay. This in turn may 
introduce errors in both capillary pressure measurements and for- 
mation factor relationships. 


12491 Directional acoustic-velecity distribution in a petroleum 
reservoir. Shuck, L.Z.; Frohne, K.H.; Rennick, G.E.; Evans, D.M. 
(Morgantown Energy Research Center, WV). Soc. Pet. Eng. J.; 15: 
No. 3, 234-246(Jun 1975). 

Experimental conditions, theoretical considerations, and 
results of a directional acoustic-velocity survey in the plane of for- 
mation of an oil reservoir in Pennsylvania are given. More than 60 
blasting-cap acoustic sources were discharged opposite the Brad- 
ford ird sand in 10 different wells located within a 1,200- by 
1,350-ft rectangular array of 41 wells. Each source was monitored 
simultaneously by 11 different hydrophones strategically located 
within the 41-well array. Both acoustic sources and sensors were 
located at the formation elevation, about 2,000 ft below the sur- 
face, so that the in-situ velocities determined were in the plane of 
the sandstone formation. Well-to-well acoustic velocities were cal- 
culated and are presented in tabular and graphical form. The 
velocity data were further analyzed statistically to yield over-all 
reservoir velocity trends. Results of the study show that the reser- 
voir is acoustically heterogeneous, with local variations in P-wave 


velocity of as much as 20 percent. The over-all P-wave velocity 
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trend for the reservoir was greater in the east-west direction than 
in the north-south direction by about 700 ft/sec. The mean 
acoustic velocity for all wells in all directions was 15,621 ft/sec. 
The acoustic-velocity distribution is also correlated to directional 
permeability data obtained by oriented core analyses. (auth) 


DRILLING AND PRODUCTION 


REFER ALSO TO CITATION(S) 12547, 12864, 13863, 13970, 
14297 


12492 (BM-IC—8652) Profitability analysis of producing 
crude oil by waterflooding using a simulation technique. Dietzman, 
W.D.; Martin, J.H. (Bureau of Mines, Dallas, Tex. (USA). Dallas 
Mineral Supply Field Office). 1974. 78p. NTIS. 

A profitability analysis of producing crude oil by water- 
flooding is presented. Estimated costs of installation of water injec- 
tion and producing equipment for waterfloods at 2,000 and 4,000 
feet and the estimated annual operational expenses for each in 
west Texas are included. Using these cost estimates as a base for 
selecting range of costs that are indicative of producing crude oil 
by waterflooding, a simulation technique was derived for determin- 
ing the profitability under various conditions. Because of the large 
number of combinations of variables used in this study, a high- 
speed digital computer was utilized for the calculations. The varia- 
bles include operational expenses, capitalized costs, price of the 
oil, annual production, and leasehold acquisition cost. The results 
obtained from the simulations are presented in the appendix. In 
addition, a nomographical approach was chosen for presentation of 
the profitability. Five nomographs are presented that can be used 
for fast estimation of the discounted cash flow (DCF) rate of 
return that might be expected from a prospective or active opera- 
tion under various sets of assumed conditions. 


12493 Shaly ‘sand analysis in de welts. Fert], W.H. pp 
A.1-12 of In Transactions of the SPWLA sixteenth annual logging 
symposium. Houston, TX; Society of Professional Well Log 
Analysts Inc. (1975). 

From 16. annual logging symposium; New Orleans, Loui- 
siana, USA (4 Jun 1975). 

See CONF-750643—. 

A simplified shaly sand analysis which uses a resistivity-one 
porosity log combination is discussed. The method involves estima- 
tion of shaliness by conventional techniques and, if necessary, 
porosity corrections for gas effects. A pseudo-q factor, which com- 
pares favorably with q-values from the Density-Sonic combination, 
provides a basis for determining cutoff permeability. Computed 
water saturations compare well with the S/sub w//sub q/- and Si- 
mandoux equation. The method, which is applicable to minimum 
logging combinations as frequently run in development wells, is il- 
lustrated on field examples from several areas. (auth) 


12494 Evaluation of well performance through 

logging. Petovello, B.G. (Imperial Oil Ltd., Calgary, Alberta). pp 
E.1-11 of In Transactions of the SPWLA sixteenth annual logging 
symposium. Houston, TX; Society of Professional Well Log 
Analysts Inc. (1975). 

From 16. annual logging symposium; New Orleans, Loui- 
siana, USA (4 Jun 1975). 

See CONF-750643—. 

Various combinations of production provide methods 
of evaluating cased hole well performance. Production logs are 
used to detect fluid channelling, coning and cross flow in addition 
to establishing flow rates and flow profiles in producing and injec- 
tion wells. To ensure adequate well evaluation, it is generally 
necessary to run production logs in series or in combination. Four 
wells with production problems of varying complexities are 
discussed. They show how wirelike production logs are used to 
determine the extent of the problem and provide adequate infor- 
mation for necessary remedial action. Improved performance on 
the one well worked over to date emphasizes the value of proper 
production logging techniques. (auth) 


12495 Locating the deg-legs and jump-shifts in pressure profile 
plots. Gill, J.A.; Pixler, B.O. pp H.1-18 of In Transactions of the 
SPWLA sixteenth annual logging symposium. Houston, TX; 
Society of Professional Well Log Analysts Inc. (1975). 

From 16. annual logging symposium; New Orleans, Loui- 
siana, USA (4 Jun 1975). 

See CONF-750643—. 

Pressure profile plots in Australia, Indonesia, the Persian 
Gulf, and especially the North Sea have been difficult to interpret 
and calibrate, due to erroneous positioning of '’normal’’ compac- 
tion trend lines. Recent ADT shale parameter plots, particularly 
shale factor plots, assist greatly in locating dog-legs and jump-shifts 
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in the complex stratigraphy of these sediments. Many of these 

ressured Tertiary shales, treated simply as ‘’gumbo’’, have 
as inadvertently drilled in underbalance, with resultant hole 

lems and loss of expensive drilling time. A better way com- 
ines balance of shale pore pressures with correct mud density; 
mud chemistry designed to remove or at least restrict water from 
these already-wet, pressured shales; and deliberately controlled 
drilling rates to allow mud chemistry time to act. (auth) 


12496 Overpressure detection and control at Imp Immerk B-48 
using a wellsite mud gas detector. Daw, R.N. (Imperial Oil Ltd., 
Calgary, Alberta); Mercer, R.F.; Myers, D.L. pp Z.1-15 of In 
Transactions of the SPWLA sixteenth annual logging symposium. 
Houston, TX; Society of Professional Well Log Analysts Inc. 
(1975). 

From 16. annual logging symposium; New Orleans, Loui- 
siana, USA (4 Jun 1975). 

See CONF-750643—. 

Continuous mud gas detection was used at Imp Immerk B- 
48 in the Mackenzie Delta during drilling operations to assist in 
the detection and control of overpressure due to undercompaction 
of fine-grained sediments. Special techniques used in conjunction 
with the gas detector data improved the ability to relate the in- 
crease in formation pore pressure to the required mud weight as 
drilling proceeded. Careful interpretation of the mud gas response 
to the drilling actions showed a repetitive cycle of events. Knowing 
the cause of these repetitive cycles and recognizing current posi- 
tion in the cycle increased drilling safety by providing better con- 
trol of mud weight. (auth) 


12497 Tertiary recovery operation. Hoyt, D.L.; Altamira, A.F. 
(to Texaco Inc.). US Patent 3,874,449. | Apr 1975. Filed date 17 
Oct 1973. 4p. 

At the conclusion of a secondary recovery operation after 
breakthrough of the driving fluid at the production wells in a 
direct line drive, injection wells in alternate series are shut in and 
the production wells in the adjacent series are converted to injec- 
tion wells, for tertiary recovery via the remainder of the produc- 
tion wells by the imposition of a new set of flow gradients. (auth) 


12498 Tertiary recevery operation. Hoyt, D.L. (to Texaco 
Inc.). US Patent 3,878,891. 22 Apr 1975. Filed date 22 Dec 1972. 


4p. 

Following completion of a secondary recovery operation at 
breakthrough of the driving flood at the production wells, addi- 
tional injection wells are located where the oil saturation in the 
formation is usually higher, usually adjacent production wells with 
the nad injection wells being located between production wells. 
(auth) 


12409 Recovery ef of using micreemulsions. Reed, R.L.; 
Healy, R.N.; Stenmark, D.G.; Gale, W.W. (to Exxon Production 
Research Co.). US Patent 3,885,628. 27 May 1975. Filed date 2 
Jan 1974. 30p. 

Crude oil in a subterranean formation is recovered through 
the injection of at least one phase formed from a composition 
within the multiphase region of an oil-water-surfactant ternary dia- 
gram. One embodiment includes the injection of two or more mu- 
tually immiscible phases which would be in phase equilibrium 
within the multiphase region in the ternary diagram of a 
microemulsion system, at least one of the phases being a 
microemulsion. Low interfacial tensions exist between the immisci- 
ble phases in equilibrium. Where one of the phases in equilibrium 
comprises predominantly oil or predominantly water, in a further 
embodiment the microemulsion phase in equilibrium therewith can 
be injected alone to achieve efficient crude oil recovery. Where 
there are three phases in equilibrium, one of which comprises 
predominantly oil and another predominantly water, in a further 
embodiment the remaining microemulsion phase in equilibrium 
therewith can be injected alone to achieve efficient crude oil 
recovery. (auth) 


12500 Methed and assembly for controlling blow-euts in oil 
wells. Erb, B.R. US Patent 3,885,629. 27 May 1975. Priority date 
5 Aug 1971, Canada. 6p. 

A method is described of sealing off wells, such as those 
producing oil and gas in the event of a blowout; the method con- 
sists in tapping the well-head with a branch line connected to a 
supply of liquid carbon dioxide or nitrogen under pressure. The in- 
troduction of CO, or nitrogen into a high-pressure oil rig-pipe has 
a double purpose; first, if introduced in sufficient quantity, it 
freezes the pipe and, secondly, in being mixed with the flammable 
and combustible fluid, it renders the fluid inert, i.e., nonflammable 
and noncombustible. (auth) 


12501 Blowout preventer guide assembly for off-shore drilling 
vessel. Hooper, D.W. (to Global Marine Inc.). US Patent 
3,902,554. 2 Sep 1975. Filed date 12 Mar 1974. 10p. 


EXPLORATION 1309 


An apparatus is described for guiding a blowout preventor 
stack assembly through the moon pool or drilling well of a drilling 
ship or semisubmersible platform. Guide means rigidly secured to 
the vessel form a = of spaced parallel tracks extending verticall 
along one side of the moon pool from a point above the dec 
down to or into the water. The blowout preventor assembly in- 
cludes guide elements which engage with the track when the as- 
sembly is moved into position over the moon pool. The stack as- 
sembly is then lowered down the guide means into the water below 
the vessel. (auth) 


12502 Method of treating petroleum-bearing formations for 
supplemental oil recovery. Harvey, R.R. (to Phillips Petroleum 
— US Patent 3,908,764. 30 Sep 1975. Filed date 25 Nov 1974. 
p- 

A polymer treatment method is used to improve mobility 
control in flooding a petroleum-bearing subterranean formation 
containing petroleum and connate water. Mobility is controlled by 
injection into the formation of a slug of an aqueous polymer mix- 
ture which has a viscosity sensitive to the salt concentration in the 
water mixed with the same to form the slug. The polymer slug is 
injected into the formation and is followed with a slug of high- 
brine concentration water which is then followed with a second 
slug of water having a lower brine concentration than the first slug 
to control the mobility in the petroleum-bearing formation. Drive 
fluid is then injected into the formation to drive the petroleum 
therein to a well for removal and use. 7 Claims, No Drawings 
(auth) 


12503 Sand centrol method em Wu, C.H.; 
Brown, A.; Konopnicki, D.T. (to Texaco Inc.). US Patent 
3,910,351. 7 Oct 1975. Filed date 25 Jul 1974. 10p. 

A method is described for treating wells completed in sub- 
terranean formations which contain unconsolidated sand particles, 
so as to form a permeable barrier which will permit the flow of 
liquids therethrough while restraining the flow of the uncon- 
solidated sand particles into the well bore. The method comprises 
saturating sand adjacent the well bore with petroleum having a 
high asphaltic content and optionally thereafter contacting the 
asphaltic petroleum with a solvent capable of solubilizing non- 
asphaltic fractions of the petroleum and precipitating or causing 
deposition of the asphaltic or bituminous portions of the petrole- 
um. A heated fluid such as steam is thereafter injected into the 
formation to cause solidification of the asphaltic materials which | 
effectively binds the sand grains together to form a porous mass 
which will effectively restrain the movement of sand particles in 
the well bore upon subsequently placing the well on production. 
12 Claims, | Drawing Figure 


12504 Secondary recovery method. Maddox, J. Jr.; Tate, J.F. 
Shupe, R.D. (to Texaco Inc.). US Patent 3,912,011. 14 Oct 1975. 
Filed date 20 Dec 1974. 10p. 

Significant improvement in the recovery of hydrocarbons 
from a subterranean hydrocarbon-bearing formation containing 
acid-soluble components is accomplished by injecting into the for- 
mation, via an injection well drilled into a formation communicat- 
ing with an adjacent producing well and containing acid-soluble 
components which may or may not have water-sensitive clays and 
shales included therein, an aqueous acidic solution of a compound 
which is described. The acid component reacts with the acid-solu- 
ble components of the formation creating passageways or enlarging 
existing passageways thus facilitating the flow of fluids therein and 
the compound prevents post-precipitation of dissolved salts and 
thereby increases the recovery of hydrocarbons from the formation 
through the adjacent producing well. (auth) 


12505 Treatment of oil well strata. Collins, D.D. (to Chemsoil 
Corp.). US Patent 3,913,677. 21 Oct 1975. Filed date 6 Aug 1973. 
4p. 


A method of treating oil-bearing strata in oil wells is 
described. Water is treated by absorbing in it sulfur dioxide in cx- 
cess of the stoichiometric amount needed to remove any clementa- 
ry oxygen from said water preferably using iron as a catalyst, and 
also to remove all carbonates and bicarbonates therefrom, and 
thereafter without exposing the treated water to oxygen or air in- 
jecting the treated water into the strata. In some strata, in which 
calcium compounds are not present, an opening up of clays to flow 
can be provided by adding to the water a calcium compound 
which is reactive with sulfurous acid to form calcium sulfite or cal- 
cium bisulfite (preferably the latter), whereby to provide a calcium 
ion for exchange with the sodium ion in the clay. (auth) 


12506 Oil recovery process which provides for the treatment of 
produced water before it is reinjected to drive oil toward the 
preduction wells. rber, E.C. (to Texaco Inc.). US Patent 
3,913,673. 21 Oct 1975. Filed date 3 Jun 1974. 6p. 


Ss 
0 
r 
il 
e 
Ss 
n 
of 
d 
of 
d 
i- 
m 
il- 
Dp 
og 
i- 
Ss 
re 
c- 
lly 
ur 
re 
to 
w- 
on 
he 
X; 
ui- 
ian 
ret 
arly 
ifts 


1310 ERDA ENERGY RESEARCH ABSTRACTS 


A process for the recovery of oil from subterranean forma- 
tions in which water is injected into the formation via an injection 
well and a mixture of oil and water contaminated with hydrogen 
sulfide is produced through a production well is described. After 
ee of the oil the hydrogen sulfide contaminated water is 

ted to a treatment wherein catalyst is added to the water and 
fresh air is used to scrub said contaminated water to thereby pro- 
vide water cleansed of hydrogen sulfide because of catalytic oxida- 
tion and stripping, and air contaminated with the stripped 
hydrogen sulfide, and then treating all of the contaminated air with 
at least a portion of the cleansed water to remove said hydrogen 
sulfide from said air prior to discharge into the atmosphere. The 
cleansed water is then injected into the injection well. (auth) 


12507 Waterflooding method using overbased sulfonate. 
Krehbiel, D.D.; Gregory, M.D.; Clark, C.R.; Kennedy, C.D. (to 
Continental Oil Co.). US Patent 3,913,674. 21 Oct 1975. Filed 
date 6 Sep 1974. 8p. 

An improved anionic water flood additive and method of 
using it for the recovery of hydrocarbons from a petroliferous for- 
mation are described. The anionic water flood additive is an over- 
based sulfonate derived from catalytically and/or thermally 
cracked distillate refinery streams. (auth) 


12508 Secondary recovery method. Shupe, R.D.; Maddox, J. 
Jr.; Tate, J.F. (to Texaco Inc.). US Patent 3,916,995. 4 Nov 1975. 
Filed date 20 Dec 1974. 10p. 

Significant improvement in the recovery of hydrocarbons 
from a subterranean hydrocarbon-bearing formation containing 
acid-soluble components is accomplished by injecting into the for- 
mation via an injection well drilled into a formation communicat- 
ing with an adjacent producing well and containing acid-soluble 
components which may or may not have water-sensitive clays and 
shales incuded therein, an aqueous acidic solution of a compound 
hereinafter described. The acid component reacts with the acid- 
soluble components of the formation creating passageways or en- 
larging existing passageways thus facilitating the flow of fluids 
therein and the compound prevents post-precipitation of dissolved 
salts and thereby increases the recovery of hydrocarbons from the 
formation through the adjacent producing well. (auth) 


12509 Secondary recovery method. Shupe, R.D.; Maddox, J. 
Jr.; Tate, J.F. (to Texaco Inc.). US Patent 3,916,996. 4 Nov 1975. 
Filed date 20 Dec 1974. 8p. 

Significant improvement in the recovery of hydrocarbons 
from a subterranean hydrocarbon-bearing formation containing 
acid-soluble components is accomplished by injecting into the for- 
mation via an injection well drilled into a formation communicat- 
ing with an adjacent producing well and containing acid-soluble 
components which may or may not have water-sensitive clays and 
shales included therein, an aqueous acidic solution of a compound 
which is described. The acid component reacts with the acid-solu- 
ble components of the formation creating passageways or enlarging 
existing passageways thus facilitating the flow of fluids therein and 
the compound prevents post-precipitation of dissolved salts and 
thereby increases the recovery of hydrocarbons from the formation 
through the adjacent producing well. (auth) 


12510 Secondary recovery method. Maddox, J. Jr.; Tate, J.F.; 
Shupe, R.D. (to Texaco Inc.). US Patent 3,916,994. 4 Nov 1975. 
Filed date 20 Dec 1974. 8p. 

Significant improvement in the recovery of hydrocarbons 
from a subterranean hydrocarbon-bearing formation containing 
acid-soluble components is accomplished by injecting into the for- 
mation, via an injection well drilled into a formation communicat- 
ing with an adjacent producing well and containing acid-soluble 
components which may or may not have water-sensitive clays and 
shales included therein, an aqueous acidic solution of a compound 
as hereinafter described whereupon the acid component reacts 
with the acid-soluble components of the formation creating 

ways or enlarging existing passageways thus facilitating the 
flow of fluids therein and the compound prevents post-precipita- 


tion of dissolved salts and thereby increases the recovery of 


hydrocarbons from the formation through the adjacent producing 
well. (auth) 


= Oil recovery with high conductivity micellar systems. 
uglas, L.J.; Wenger, C.B. (to Marathon Oil Co.). US prone 
ty 997. 4 Nov 1975. Filed date 13 Sep 1973. 4p. 

Improved oil recovery can be obtained by flooding with oil- 
external micellar systems having an electrical conductivity above 
about 5 x ohm“! centimeter~'. Such conductivities can be ob- 
tained by varying slug constituents e.g., surfactant, cosurfactants, 
cyclohexanone, isopropyl alcohol, and the concentrations of the 
constituents. 11 Claims, 3 Drawing Figures (auth) 
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12512 Petroleum production by steam injection. Snavely, E.S. 
Jr.; Bertness, T.A. (to Mobil Oil Corp.). US Patent 3 ‘918. Ean 11 
Nov 1975. Filed date 24 Jun 1974. 10p. 
This specification discloses a method of producing — 

um from a_ petroleum-bearing formation. A heated id is 
generated in a heated fluid generator that is fired with a sulfur- 
containing fuel and the heated fluid is injected into the petroleum- 
bearing formation and petroleum is produced therefrom. The firing 
of the heated fluid generator with the sulfur-containing fuel 
produces a flue gas which contains sulfur oxides. The flue gas is 
passed through an emission scrubber vessel in counterflow with an 
alkaline water containing calcium ions to scrub the sulfur oxides 
from the flue gas, to reduce the alkalinity of the alkaline water and 
to form calcium sulfite. An oxidation inhibitor is added to inhibit 
the oxidation of the calcium sulfite. The scrubbed flue gas and the 
water of the reduced alkalinity are discharged from the emission 
scrubber vessel and the calcium sulfite is separated by mechanical 
means from the water of reduced alkalinity. (auth) 


12513 Miscible flooding process. Holm, L.W. (to Union Oil 
Co. of California). US Patent 3,920,073. 18 Nov 1975. Filed date 
26 Mar 1973. 16p. 

A miscible flooding process is described for the recovery of 
oil from subterranean petroleum reservoirs containing excessive 
amounts of monovalent and polyvalent metal salts in which a spe- 
cially formulated soluble oil is injected into the reservoir through 
one or more injection wells, and thereafter displaced through the 
reservoir towards one or more spaced production wells by the sub- 
sequent injection of an aqueous flooding medium. The soluble oil 
comprises an admixture of a liquid hydrocarbon, surface active 
alkyl aryl sulfonates, an organic stabilizing agent, and an alkali 
metal or ammonium salt of a sulfated alkyl primary alcohol ethox- 
ylate having 12 to 16 carbon atoms in the alkyl group. The soluble 
oil can be substantially anhydrous, or it can contain water present 
in the form of a water-in-oil microemulsion. (auth) 


12514 Method of producing oil from a subterranean formation. 
Kern, L.R. (to Atlantic Richfield Co.). US Patent 3,920,072. 18 
Nov 1975. Filed date 24 Jun 1974. 12p. 

Method of increasing the oil producing rate from a subter- 
ranean formation containing solid gas hydrates, characterized by 
heating the formation by passing electrical current therethrough is 
described. Also disclosed are specific apparatus, elements and 
method steps employed in performing the invention in an oil and 
hydrate-containing subterranean formation; and particular applica- 
tions and advantages. (auth) 


12515 Method for improving the injectivity of water injection 
wells. Sarem, A.M. (to Union Oil Company of Califonia). US 
Patent 3,920,074. 18 Nov 1975. Filed date 19 Apr 1974. 8p. 

The injection rate of water into water injection wells that 
exhibit low injectivity because of oil saturation in the formation 
adjacent to the well can be increased by introducing a small quan- 
tity of a dilute aqueous solution of alkaline alkali metal silicate 
through the injection well, and thereafter displacing this solution 
into the formation with subsequently injected flood water. The 
dilute aqueous alkaline alkali metal silicate solution can be in- 
jected as an oil-in-water emulsion of the solution and a crude 
petroleum of the type that exhibits reduced interfacial tension with 
water at high pH. (auth) 


12516 Secondary recovery method. Tate, J.F. (to Texaco Inc.). 
US Patent 3,921,716. 25 Nov 1975. Filed date 20 Dec 1974. 8p. 

Significant improvement in the recovery of hydrocarbons 
from a subterranean hydrocarbon-bearing formation containing 
acid-soluble components is accomplished by injecting into the for- 
mation via an injection well drilled into a formation communicat- 
ing with an adjacent producing well and containing acid-soluble 
components which may or may not have water-sensitive clays and 
shales included therein, an aqueous acidic solution of a compound 
hereinafter described whereupon the acid component reacts with 
the acid-soluble components of the formation creating passageways 
or enlarging existing passageways thus facilitating the flow of fluids 
therein and the compound prevents post-precipitation of dissolved 
salts and thereby increases the recovery of hydrocarbons from the 
formation through the adjacent producing well. (auth) 


12517 Method for stimulating well production. Tate, J.F. (to 
Texaco Inc.). US Patent 3,921,718. 25 Nov 1975. Filed date 20 
Dec 1974. 6p. 

The production of hydrocarbons from a_ subterranean 
hydrocarbon-bearing formation containing acid-soluble com- 
ponents, such as one composed at least in part of dolomite or 
limestone, is stimulated by injecting into the formation a composi- 
tion comprising an aqueous solution of a mineral acid having dis- 
solved in it a compound that is described. The elimination of 
plugging of capillary openings within the formation and mineral 
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scale deposition on production equipment due to post-precipitation 
of dissolved salts subsequent to acidization by means of the said 
compound results in a substantial improvement in hydrocarbon 
recovery. (auth) 


12518 ey recovery method. Tate, J.F. (to Texaco Inc.). 
US Patent 3,921,715. 25 Nov 1975. Filed date 20 Dec 1974. 10p. 

Significant improvement in the recovery of hydrocarbons 
from a subterranean hydrocarbon-bearing formation containing 
acid-soluble components is accomplished by injecting into the for- 
mation, via an injection well drilled into a formation communicat- 
ing with an adjacent producing well and containing acid-soluble 
components which may or may not have water-sensitive clays and 
shales included therein, an aqueous acidic solution of a compound 
as hereinafter described whereupon the acid component reacts 
with the acid-soluble components of the formation creating 
passageways or enlarging existing passageways thus facilitating the 
flow of fluids therein and the compound prevents post-precipita- 
tion of dissolved salts and thereby increases the recovery of 
hydrocarbons from the formation through the adjacent producing 
well. (auth) 


12519 Waterflooding employing surfactants produced in situ. 
Foster, W.R. (to Mobil Oil Corp.). US Patent 3,921,714. 25 Nov 
1975. Filed date 11 Nov 1974. 8p. 

A waterflooding process involving the injection of an aque- 
ous solution of an alkali metal fluoride and an alkaline agent to 
convert divalent metal soaps within the reservoir to the cor- 
eon surface-active monovalent metal soaps is described. 
(auth) 


PROCESSING 


12520 (PB—239324) Refinery catalytic cracker regenerator 
SO/sub x/ control-steam stripper laboratory test. Final report, Nov 
1973-Sep 1974 on Phase 2. Ctvrtnicek, T.; Hughes, T.W.; 
Moscowitz, C.M.; Zanders, D.L. (Monsanto Research Corp., 
Dayton, Ohio (USA)). Nov 1974. Contract EPA-68-02-1320. 


'248p. (MRC-DA—446). NTIS $7.50. 


The report summarizes experimental results from steam 
contacting of spent catalyst used in petroleum refinery fluid cata- 
lytic crackers. This concept has been identified as a potentially ef- 
fective means of sulfur emission control for fluid catalytic cracker 
regenerators. Correlations between sulfur removal efficiency from 
the catalyst and the product of steam residence time in stripper 
and steam stripping rate are presented for several stripper designs. 
The extent of by-product formation, a discussion of pertinent 
equipment design, and recommendations for further investigation 
and development of this concept are also included. Additionally, 
the economics are presented as a function of steam stripping rate 
and fluid catalytic cracker unit size. (GRA) ; 


12521 (PB—239777) Characterization of sulfur recovery from 
refinery fuel gas. Final report. Genco, J.M.; Tam, S.S. (Battelle 
Columbus Labs., Ohio (USA)). 28 Jun 1974. Contract EPA-68-02- 
0611. 138p. NTIS $5.75. 

Processes for removing and recovering sulfur from refinery 
fuel gas are reviewed. Flowsheets, heat and material balances for 
Claus sulfur recovery plants and commercially available processes 
for sulfur removal from Claus tail gas are presented. Statistics on 
sulfur recovery systems in refineries are presented for 1973 and 
projected for 1975. The environmental impact of tail gas processes 
including emission reduction, liquid and solid by-products, and 
energy consumption is discussed. (GRA) 


12522 Method of manufacturing a h 
catalyst. Conway, J.E.; Parker, R.J. (to Universal Oil Products 
Co.). US Patent 3,873,470. 25 Mar 1975. Filed date 7 May 1973. 


8p. 

An improved hydrodesulfurization catalyst is characterized 
by the method of manufacture. The improvement is attributed to 
certain novel oxidizing procedures. Residual fuel oils are desul- 
furized in contact with the catalyst which comprises a Group VIB 
and Group VIII metal component preferably on an alumina sup- 
port. (auth) 


12523 Low pressure process for sulfur removal from hea’ 
oil sources. Yarrington, R.M. (to American Cyanamid Co.). U 
Patent 3,873,442. 25 Mar 1975. Filed date 6 Feb 1973. 8p. 

A process of sulfur removal from heating oil sources com- 
prises contacting the source at 600 to 700°F and 50 to 250 psig 
with hydrogen in the presence of a cobalt-molybdenum promoted 
alumina carrier wherein urea was present in the promoting 
procedure. (auth) 


rization 
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12524 Multiple hydrodesulfurization with greater sulfur 
and metal removal in ~—. Frayer, J.A.; Ko, D.Y.; Paraskos, 
J.A. (to Gulf Research and Development Co.). US Patent 
3,876,530. 8 Apr 1975. Filed date 22 Aug 1973. 40p. 

A multiple stage process is described for the catalytic 
hydrodesulfurization and hydrodemetallization of a_ residual 
petroleum oil boiling above the gasoline range. The product of the 
process comprises essentially material boiling above the gasoline 
range and comprises little material boiling ve San the initial boiling 
point of the residual oil feed. The hydrodesulfurization-demetal- 
lization process comprises an initial stage involving relatively high 
hydrogen pressure in the presence of a catalyst comprising a rela- 
tively low proportion of catalytically active hydrogenation metals 
in which demetallization activity is high with an unaged catalyst 
but diminishes as the catalyst becomes aged. The process employs 
a final stage in series having a relatively lower hydrogen pressure 
and a catalyst comprising a relatively higher proportion of 
hydrogenation metals in which the demetallization activity is lower 
with an unaged catalyst but increases as the catalyst becomes aged. 
The stream entering the final stage contains an amount up to 10, 
20 or even 25 weight percent of the asphaltene content of the 
charge to the first stage while the effluent from the final stage is 
essentially free of asphaltenes. 14 Claims, 13 Drawing Figures 
(auth) 


12525 Combination to maximize fuel oil product of 
low pour. Demmel, E.J.; Nace, D.M.; Owen, H.; Rosinski, E.J. (to 
Mobil Oil Corp.). US Patent 3,891,540. 24 Jun 1975. Filed date 2 
Apr 1974. 16p. 

A combination operation is described comprising catalytic 
cracking and ZSM-S type crystalline aluminosilicate catalyst up- 
grading of light fuel oil product under selected conditions designed 
to particularly increase the yield of light fuel oil product of desired 
low pour point. (auth) 


12526 Fuel oil production by blending hydrodesulfurized 
vacuum gas oil and hydrodesulfurized residuum. Sel- 
vidge, C.W. (to Universal Oil Products Co.). US Patent 3,893,909. 
8 Jul 1975. Filed date 26 Oct 1973. 10p. 

An asphaltic, hydrocarbonaceous charge stock, containing 
more than about 2.0 percent by weight of sulfur and more than 
about 150 ppM by weight of metallics, is converted to a low-sulfur 
fuel oil in a plurality of catalytic conversion zones. The charge 
stock is initially separated to provide a light fraction and an 
asphaltic-containing heavy fraction. The latter is subjected to 
deasphalting to provide a deasphalted oil, containing from 30—100 
ppM of metallics, and precipitated asphaltics. The light fraction 
and deasphalted oil are individually subjected to hydrodesulfuriza- 
tion in separate reaction systems. The fuel oil product, in admix- 
ture with the precipitated asphaltics, has a sulfur concentration less 
than about 1.0 percent by weight. 4 Claims, | Drawing Figure 
(auth) 


12527 Demetallization of high metals feedstocks using 

catalyst. Rovesti, W.C.; Wolk, R.H. (to Hydrocarbon 
Research, Inc.). US Patent 3,893,911. 8 Jul 1975. Filed date 24 
Jun 1974. 8p. 

The demetallization of petroleum feedstocks containing a 
high percentage of metal impurities, particularly vanadium, by 
ebullated bed catalytic hydrogenation is improved through an ini- 
tial pretreatment of particulate activated porous aluminum oxide 
catalyst in a reaction zone wherein vanadium and carbon are 
deposited on the catalyst. Following such pretreatment, the used 
catalyst is removed from the reaction zone at an appropriate rate, 
regenerated by burnoff of substantially all the carbon, and then 
returned to the reaction zone. This use of regenerated catalyst 
results in the average demetallization activity of the catalyst in the 
reactor being higher for vanadium removal than if the used 
catalyst were all replaced with fresh catalyst. While this method 
may be used in a single stage ebullated bed reactor process, it is 
particularly useful as the first stage of a multiple stage ebullated 
bed hydrogenation reaction process in which a high activity desul- 
furization catalyst is used in a subsequent reaction stage for sulfur 
removal. 10 Claims, 4 Drawing Figures (auth) 


12528 Multi-zone method for demetallizing and desulfurizing 
crude oil or atmos residual oil. Wolk, R.H.; Nongbri, G.; 
Rovest, W.C. (to Hydrocarbon Research, Inc.). US Patent 
3,901,792. 26 Aug 1975. Filed date 24 Jun 1974. 6p. 

The high level desulfurization of petroleum residuums nor- 
mally having at least 100 ppM of metals from the groups of 
vanadium and nickel is accomplished by an initial contact stage 
with a contact material such as Porocel, having extensive 
macroporosity with more than 0.15 cc/gram pore volume in pores 
greater than 125A in diameter operating as an ebullated bed under 
optimum demetallization conditions in the range of 730°—825°F 
(preferably 760°—780°F), and hydrogen partial pressure of 
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1000—2500 psi (preferably 1500—2000 psi), followed by a 
removal of e at en rs and a further ebullated bed contact of 
the liquid with a highly active hydrodesulfurization catalyst which 
would ordinarily be rapidly poisoned by these residuums. By con- 
trol on the first reaction conditions including space velocity, 
in the range of 0.20 to 1.5 volume of feed per hour per volume of 
reactor, and obtaining a high degree of demetallization in the 
order of 50—80 percent or more deposit of metals of the first 
stage contact particles, so that the amount of vanadium removed 
from the oil and taken up on the catalyst in the second stage was 
no more than 20 ppM, the life of the catalyst in the second stage 
was very greatly lengthened. The catalyst in the second stage has 
little macroporosity with no more than 0.10 cc/gram in pores 
greater than 125A in diameter so as to exclude most of the metal 
containing molecules which were not contacted in the first stage. 
This combination of the reaction steps makes it possible to achieve 
in excess of 75 percent desulfurization of these residuums. Claims, 
3 Drawing Figures. (auth) 


12529 (UCRL-Trans— 10928) Prevention and elimination of 
oil and gas Igrevskii, V.I.; Mangushev, K.I. Sep 1975. 
Translated from pp 131-189 of Preduprezhdenie i likvidatsiya nef- 

anyikh i gazovykh fontanov, Nedra Press, Moscow, 1974. 97p. 
Dep. NTIS $6.00. 

A detailed and analysis is given of a runaway blowout 
of well 1P in the Pionerskoe oil field in the USSR. After the failure 
of all known methods of stopping blowouts, an evaluation was 
made of using an underground nuclear explosion to shut off the 
shaft at a great depth. The methods used for the determination of 
the position of the shaft, drilling of the inclined wells for the place- 
ment of the nuclear explosives, and the concluding work after 
stopping the blowout are described in detail. A similar analysis was 
made of a blowout in the Molodezhnoe field. The steps in the for- 
mulation of a program for the elimination of blowouts are 
discussed and the factors leading to the selection of an un- 
derground nuclear explosion are examined. (JSR) 


12530 Hydrodesulfurization process for the of low- 
sulfur hydrocarbon mixture. Christensen, R.I.; Gould, G.D. (to 
Chevron Research Co.). US Patent 3,902,991. 2 Sep 1975. Filed 
date 27 Apr 1973. 16p. 

Low-sulfur content hydrocarbon mixtures and fuel oil 
blends below 0.2 or below 0.1 wt.% sulfur are obtained by 
hydrodesulfurizing vacuum gas oil under a hydrogen partial pres- 
sure of 300 to 800 psig with a select high activity desulfurization 
catalyst. Further embodiments include the hydrodesulfurization of 
sulfur-containing vacuum residuum and (1) mixing portions of the 
desulfurized hydrocarbon residuum with the vacuum gas oil feed 
or (2) blending fuel oil from portions of the desulfurized vacuum 
gas oil and desulfurized vacuum residuum product. Further process 
steps include (3) deasphalting of vacuum residuum or (4) 
hydrodesulfurizing vacuum residuum with delayed coking of at 
least a portion of the product. (auth) 


12531 Method for blending multiple component streams using 
loss-in-weight boiling point analysis. Stanton, B.D.; Goolsby, A.D. 
(to Shell Oil Co.). US Patent 3,907,388. 23 Sep 1975. Filed date 
30 Oct 1974. 12p. 

A method for automatically performing distillation analysis 
of liquids wherein a sample of the liquid is vaporized while the 
temperature of the vapor and the weight of the sample are con- 
tinuously measured and recorded. The method also provides for 
supplying the data to a computer programmed to provide preset 
percent distillation points for the sample and hold circuits that can 
be set to trigger at any preselected boiling point or cut point. 4 
Claims, 9 Drawing Figures 


12532 Prevention of resin formation during absorption of CO, 
and/or H,S from cracking gases. Rottmayr, F.; Reimann, H.; 
Schuster, R.; Wagner, W., Muller, H.J. (to Linde Aktien- 
geselischaft). US Patent 3,911,082. 7 Oct 1975. Priority date 10 
May 1969, German, Federal Republic of (F.R. Germany). 1 2p. 

In a process comprising scrubbing in a column cracking 
containing CO,, H,S and resin precursors with aqueous alkaline 
scrubbing solution to absorb CO, and H,S and thermally regenerat- 
ing resultant loaded aqueous solution, the improvement comprises 
separating resin precursors from the aqueous solution prior to or 
during the regeneration of said solution. Settling, stripping, and 
solvent extraction techniques are employed. 9 Claims, 6 Drawing 
Figures (auth) 


12533 Hydrodesulfurization of heavy petroleum oil at higher 
temperatures and velocities. Kravitz, S.; Patel, J.A. (to Tex- 


space 

oe US Patent 3,912,621. 14 Oct 1975. Filed date 7 Dec 
6p. 

Heavy hydrocarbon oils are effectively desulfurized with 

minimum hydrogen consumption by being contacted with a 
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hydrodesulfurization catalyst under desulfurization conditions in- 
cluding a temperature between 750°F and 850°F and a space 
velocity between 3 and 10 v/v/hr. (auth) 


12534 Hydrocarbon ref with heated aromatic 
recycle. Schoennagel, H.J. (to Mobil Oil a ). US Patent 
3,914,171. 21 Oct 1975. Filed date 16 Aug 1973. 1Op. 

Improvements are reported in the adiabatic conversion of 
aliphatics to aromatics in high yield by the action of a ZSM-5 type 
of zeolite catalyst by providing the heat input necessary to support 
the conversion in the form of a recycled, heated portion of the 
liquid product resulting from this conversion. 8 Claims, No 
Drawings (auth) 


12535 Hydrocarbon: hydrodesulfurization utilizing a catalyst of 
germanium group VI-B and VIII components of alumina. Hamner, 
G.P.; Sawyer, W.H. (to Exxon Research and Engineering Co.). US 
Patent 3,920,539. 18 Nov 1975. Filed date 19 Apr 1974. 8p. 

A desulfurization catalyst comprising a cogel of catalytically 
active amounts of a hydrogenation component which includes a 
Group VIB or VIII metal, or both, and a Group IVA metal, 
notably germanium, and a porous inorganic oxide support, notably 
alumina is described. Such catalysts are particularly effective in the 
hydrodesulfurization of naphthas, gas oils, whole heavy crudes and 
residua. (auth) 


12536 Process for on-stream decoking of vapor lines. Walker, 
J.H. (to Toscopetro Corp.). US Patent 3,920,537. 18 Nov 1975. 
Filed date 5 Jun 1974. 6p. 

Coke deposited in hydrocarbon vapor conduits as the result 
of hydrocarbon cracking operations is removed from the conduits 
without interrupting the cracking operation by periodically con- 
tacting the coke deposit with a jet of relatively cold high pressure 
water. The water is jetted against the coke deposit and in an 
amount sufficient to thermally shock and break up the coke 
deposit at a pressure in excess of about 5,000 psig. 9 Claims, No 
Drawings (auth) 


BY-PRODUCTS 


REFER ALSO TO CITATION(S) 12466, 12561, 12714, 12719, 
13534 


12537 (AD-A—008407) Trends in of unleaded 
gasolines. Interim report. Bowden, J.N. (Southwest Research Inst., 
San Antonio, Tex. (USA). Army Fuels and Lubricants Research 
Lab.). Mar 1975. Contract DAAK02-75-C-0082. 36p. 
(AFLRL—S57). NTIS $3.75. 

During the years 1973 and 1974, 72 samples of unleaded 
gasoline were obtained from refineries and service stations 
representing a broad spectrum of petroleum companies and loca- 
tions across the continental United States. These samples were 
analyzed for properties normally associated with gasoline specifica- 
tions and for more detailed hydrocarbon composition. Compared 
to average properties of conventionally leaded regular grade 

ines, the average unleaded fuels were found to contain higher 
concentrations of aromatic hydrocarbons equivalent olefin content 
and lower octane values. Compared to 1971 and 1972 unleaded 
fuels, these products showed little variation in hydrocarbon type 
composition, and sulfur content; however, lead content, cven as 
contaminant, was found to be at minimum levels while organo- 
phosphorus additives were not present in samples analyzed in 
1974. (GRA) 


12538 (AD/A—006089) Corrosion additives for sul- 
fur-containing fuels. Shekhter, Yu.; Evstratova, N.1.; Cherepenina, 
V.N. Khim. Tekhnol. Topliv Masel; No. 12, 47-51(1964). Ip. 
(FSTC-HT—23-391-74). NTIS $3.25. 

Performance of numerous corrosion inhibitors was reported 
and discussed. Various amine corrosion inhibitors were synthesized 
and tested, and they proved to be less effective than sulfonates or 
nitrated products. Various ammonium salts of acid, oil-soluble 
products were synthesized and tested by the authors, some of them 
proving to be quite effective. Various combined additives, 
produced by mixing acid sulfo and nitro products, turn out to be 
the most effective corrosion inhibitors and are widely used at 
present. (GRA) 


HEALTH AND SAFETY 


REFER ALSO TO CITATION(S) 12500 


| 
| 


w= 


= 


AUGUST 1976 
MARKETING AND ECONOMICS 
REFER ALSO TO CITATION(S) 13499, 13500, 13501 


12539 (NP—20831) Sales of liquefied petroleum gases and 
ethane in 1974. (Bureau of Mines, Washington, D.C. (USA)). 26 
Sep 1975. 12p. Bureau of Mines, Washington, DC. 

Data compilations are presented on the sales of LPG and 
ethane for residential and commercial uses, internal combustion 
engine fuel, industrial uses, gas utilities, raw material and solvents 
for chemical plants and synthetic rubber components, and miscel- 
laneous uses. (JSR) 


WASTE MANAGEMENT 
REFER ALSO TO CITATION(S) 12521, 12546 


12540 (AD/A—007313) Lubricating oil burn-off in Coast 
Guard power plants. Hobbs, J.R.; Walter, R.A. (Department of 
Transportation, Cambridge, Mass. (USA). Transportation Systems 
Center). Feb 1975. 97p. (TSC-USCG—74-6). NTIS $4.75. 

The results of a feasibility study for the burn-off of waste 
oils in Coast Guard power plants are presented. Among the factors 
considered in this evaluation were: simplicity, cost, engine manu- 
facturers recommendations, mixing ratios, engine emissions, and 
effects on engine performance. Combustion in diesel engine, 
boilers, and gas turbines was investigated. As a result of this study 
it is recommended that waste oil be treated by procedures outlined 
in this study, blended at a mix ratio of | percent or less waste oil 
= a fuel oil, and burned off in Coast Guard power plants. 
(GRA) 


ENVIRONMENTAL ASPECTS 


REFER ALSO TO CITATION(S) 12520, 13492, 13495, 13496, 
14345, 14385, 14534 


12541 (AD/A—006600) Numerical model of droplet entrain- 
ment from a contained oil slick. Final report. Zalosh, R.G. (Mount 
Auburn Research Associates, Inc., Newton Upper Falls, Mass. 
(USA)). Sep 1974. Contract DOT-CG-41822-A. 83p. NTIS $4.75. 

A theoretical analysis of oil droplet entrainment from a con- 
tained oil slick moving relative to water has been performed as a 
function of relative oil-water velocity. A numerical method incor- 
porating discrete vortices is used to calculate smooth stable head- 
wave profiles at low velocities and unstable profiles at high veloci- 
ties. An oil droplet formation criterion is formulated and applied 
to the numerically modeled headwave region. The computed criti- 
cal velocity corresponding to the onset of significant droplet en- 
trainment is in close agreement with recent laboratory measure- 
ments. The computed entrainment rates are in approximate agree- 
ment with experiment, but do not exhibit systematic variation with 
water current. Oil drop trajectories are calculated using realistic 
Starting conditions, but the present work does not extend beyond 
the first intersection of the drop with the slick. Recommendations 
are given for extending the work to include: post-formation droplet 
pon wave effects, turbulence effects, and barrier design 
changes. (GRA) 


12542 (AD/A—007588) Petroleum in low tem- 
perature marine and estuarine environments. Annual report No. 2, 
1 May-31 Dec 1974. Traxler, R.W.; Cundell, A.M. (Rhode Island 
Univ., Kingston (USA). Dept. of Plant Pathology-Entomology). 
Mar 1975. Contract N00014-68-A-0215-0013. 30p. NTIS $3.75. 

See also report dated May 1974, AD—778687. 

Enrichment of hydrocarbon and fuel oil utilizing bacteria 
was shown following an oil spill in Narragansett Bay and chemical 
analyses of sediments from the spill site confirmed the role of 
biodegradation. Biodegradation did occur during the winter 
months at a rate of 1-1.8 micrograms of hydrocarbon per gram of 
sediment per day. Laboratory culture and BOD methods showed 
degradation rates higher than the measured in situ rates but 
demonstrated the presence of psychrophilic hydrocarbon 
metabolizing microbial populations in the natural environment dur- 
ing the winter. Laboratory Q10 values at 10 and 20°C for 
psychrotolerant isolates were less than 2.0. Filamentous fungi were 
isolated which metabolized petroleum hydrocarbons with the for- 
ore of inclusions peculiar to hydrocarbon grown cultures. 

) 


EXPLORATION 1313 


12543 (AD-A—009040) Fast current oil control study. Interim 
report, Apr 1973-1 Aug 1974. Graebel, W.P.; Phelps, V.A. 
(Michigan Univ., Ann Arbor (USA). Dept. of Naval Architecture 
and Marine Engineering). Aug 1974. Contract DOT-CG-32430-A. 
198p. NTIS $7.00. 

Model studies of oil containment barriers and herdin 
devices were conducted in an open channel of six foot width on 
three and one-half foot depth. Currents up to four feet per second 
were used with three different oils. Incipient failure of the barriers 
occurred for values of the densimetric Froude number of about 
unity. Trajectories of the oil drops at incipient failure are given. 
Oil herding devices were tested at various angles to the current. 
This performance in regard to loss rates was superior to that of the 
barriers, and improved as the angle between current and herder 
was decreased. Multiple barriers and barriers with nets were also 
tested. A vortex oil recovery device was conceived and tested, 
which showed only very small loss rates at all speeds tested. Its 
trate of recovery of a slick increased with current speed. (GRA) 


12544 (NP—20865-P1) Oil and gas development in the Santa 
Barbara Channel Outer Continental Shelf off California. Final en- 
vironmental statement, Volume 1. (Geological Survey, Reston, Va. 
(USA)). 1976. vp. Geological Survey, Reston, VA. 

The environmental impacts that could be associated with 
four possible future levels of development of oil and gas leases in 
the Santa Barbara Channel are evaluated. The possible levels of 
development considered are: (1) continue production from existing 
producing leases; (2) develop new production from existing leases; 
(3) explore and subsequently develop existing leases on which no 
discoveries have been made; and (4) lease, explore, and develop 
presently unleased acreage. The statement presented on the en- 
vironmental impacts can serve in the evaluation of legislation on 
the exploration and development of petroleum and natural gas 
deposits in the Santa Barbara Channel. The first volume of the 
statement gives a comprehensive description of potential levels of 
activities in the development of this offshore area. Four aspects of 
the present environment are described: geography and 
geomorphology, geology, meteorology, and oceanography. (JSR) 


12545 (NP—20865-P2) Oil and gas development in the Santa 
Barbara Channel Outer Continental Shelf off California. Final en- 
vironmental statement, Volume 2. (Geological Survey, Reston, Va. 
(USA)). 1976. vp. Geological Survey, Reston, VA. 

The description of the present environment is continued 
with detailed descriptions of the following: biology, resources, air 
and water quality, and projection of environmental trends without 
implementation of further oil and gas production. The environmen- 
tal impact of further development is evaluated in the short-term 
construction period, intermediate-term operations period, and 
long-term period. A separate evaluation is made of the impact of 
exploratory drilling operations, drilling and production platforms, 
pipelines, onshore treating and storage facilities, near-shore loading 
terminal, offshore treatment and storage terminal, submerged 
production systems, product transportation systems, major and 
minor spills, and air quality. Accidents and oil pollution records, 
biological and cultural conservation considerations, and 
socioeconomic impacts are also evaluated. A summary is made of 
anticipated environmental impacts by affected resource. (JSR) 


12546 (NP—20865-P3) Oil and gas development in the Santa 
Barbara Channel Outer Continental Shelf off California. Final en- 
vironmental statement, Volume 3. (Geological Survey, Reston, Va. 
(USA)). 1976. vp. Geological Survey, Reston, VA. 

The general mitigating measures that could be implemented 
to reduce the environmental impact and mitigations related to 
specific phase and components of potential drilling and production 
activities are analyzed. Unavoidable adverse environmental effects, 
relationships between local short-term use and maintenance and 
enhancement of long-term productivity, and irreversible and ir- 
retrievable commitment of resources are considered. The alterna- 
tives to the further development of oil and gas resources of the 
Santa Barbara Channel are evaluated in detail. (JSR) 


POLICY, LEGISLATION, AND REGULATION 


REFER ALSO TO CITATION(S) 13437, 13465, 13493, 13494, 
13497, 13498, 13499, 13502 


12547 (NP—20849) Enhanced recovery _ alternatives. 
(Interstate Oil Compact Commission, Oklahoma City, Okla. 
(USA)). 1975. 39p. Interstate Oil Compact Commission, 
Oklahoma City, OK. 

From August 1973 to date (February 1975) the selling price 
of all crude oil produced in the United States has been subject to 
either control by the federal government or specifically exempt 
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from such control. Production which is exempt is sold at a free 
market price ranging from $8 to $12 per barrel (42 U.S. gallons). 
Production which is subject to control is sold at a price of $5.25 
per barrel. Processed data projecting some consequences of a 
change in federal policy regarding production exempt from price 
controls are presented. The policy change would transfer to ex- 
empt production the oil produced by enhanced recovery methods, 
tt the selling price of such production would be decontrolled). 
(LK) 


TRANSPORT, PIPELINES, AND HANDLING 


12548 (COM—75-10314) Louisiana superport studies. Report 
No. 4. Technical appendices to recommendations for the environ- 
mental plan. (Louisiana State Univ., Baton Rouge 
(USA). Center for Wetland Resources). Nov 1974. 231p. (LSU- 
SG—74-04). NTIS $7.50. 

Sponsored in part by National Oceanic and Atmospheric 
Administration, Rockville, Md. Office of Sea Grant, and Louisiana 
Offshore Terminal Authority, New Orleans. 

The technical appendices contain the following studies: Gulf 
of Mexico Commodity Flow Data for 1970; Critique of HJ. 
Kaiser/Gulf South Research Report—The Economic Impact of a 
Louisiana Offshore Oil Port; Expected Spillage from Vessels and 
Pipelines in Region of Proposed Superport; A Preliminary 
Technique for Assessing Environmental Costs for Louisiana Super- 

rt Development; and Drift Predictions for Selected Sites Off 
theastern Coast of Louisiana. (GRA) 


PROPERTIES 
REFER ALSO TO CITATION(S) 12540 


12549 (AD/A—005076) Crude oil characterization data pro- 
gram. Interim report. Frame, E.A.; Owens, E.C.; Newman, F.M. 
(Southwest Research Inst., San Antonio, Tex. (USA). Army Fuels 
and Lubricants Research Lab.). Jul 1974. Contract DAAK02-73- 
C-0221. 52p. (AFLRL—35). NTIS $4.25. 

A computer program has been written which allows rapid 
retrieval and selection of CONUS and OCONUS crude oil charac- 
terization data. The computer program is conversational and per- 
mits use by personnel not experienced in computer operations. 
Crude oils are selected by using up to 14 categories of crude oil 
characterization data, including geographic location, production 
rate, reserves quantity and physical properties. (GRA) 


STORAGE 


12550 Method for underground of heavy flowable sub- 
stances. de Jerphanion, L.G.; Schlumberger, E. (to Societe Fran- 
caise de Stockage ee. US Patent 3,906,973. 23 Sep 
1975. Priority date 10 Jul 1973, France. 8p. 

A method is described for underground storage of heavy 
liquid substances, such as No. 2 heavy fuel oil, which solidify at 
normal storage temperatures, in a storage facility including a series 
of parallel underground galleries separated by protective piers, the 
galleries being closed at one of their ends adjacent to a working 
gallery and opening at their other ends into a common central 
channel communicating with the well being worked, and the beds 
of the galleries being in the same substantially horizontal plane. 
The fuel oil is conveyed into the galleries and solidifies. In order to 
take the stored substance out of the storage facility, a fluid which 
may be water with fuel oil trapped in a basin or a portion of the 
solidified mass of fuel oil itself is heated and then circulated over 
the surface of the mass of solidified fuel oil. The fuel oil is thus 
progressively liquefied and entrained in the flow of the fluid so 
that it may be pumped and taken out of the storage facility. (auth) 


NATURAL GAS 


EXPLORATION 


REFER ALSO TO CITATION(S) 13494 
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DRILLING AND PRODUCTION 


REFER ALSO TO CITATION(S) 12500, 12529, 13863, 13970, 
14297 


12551 Method for removing elemental sulfur in sour gas wells. 
Sample, T.E. Jr. (to Texaco Inc.). US Patent 3,909,422. 30 Sep 
1975. Filed date 18 Dec 1972. 12p. 

A process is reported for producing sour gas wells whereby 
attendant problems due to sulfur deposition within the producing 
formation, well, and surface equipment are prevented or alleviated 
by contacting the formation, well, and surface equipment with a 
chemical composition whose aqueous solution will solubilize the 
sulfur by primary chemical reaction and containing a wetting agent 
to facilitate and accelerate the sulfur dissolution and removal. 
(auth) 


12552 Method of producing natural gas from a subterranean 
formation. Katz, M.L. (to Atlantic Richfield Co.). US Patent 
3,916,993. 4 Nov 1975. Filed date 24 Jun 1974. 10p. 

A method is given of producing gas from subterranean for- 
mations characterized by the steps of drilling and completing a 
plurality of at least two wells in a subterranean formation that con- 
tains at least some of the gas in the form of hydrate; melting the 
hydrates in the subterranean formation to free natural gas in situ; 
and producing to the surface natural gas freed by melting the 
hydrates. Melting of the hydrates includes the step of heating the 
subterranean formation and the hydrates by passage of a predeter- 
mined electrical current from one of the wells to the other. Also 
disclosed are specific apparatus elements and method steps em- 
ployed in performing this invention in a hydrate-containing subter- 
ranean formation. 5 Claims, 3 Drawing Figures (auth) 


BY-PRODUCTS 


12553 Removing nitrogen from and ly liquefying 
natural gas stream. Harper, E.A.; Reber, M.R. (to Phillips Petrole- 
um Co.). US Patent 3,874,184. 1 Apr 1975. Filed date 24 May 
1973. 10p. 

A natural gas containing substantial nitrogen is refrigerated 
to below minus 120°F in usual propane-ethylene refrigeration 
system using a cascade arrangement. Thus, admixed liquid and 
vapor streams are further refrigerated by heat interchange with 
bottoms from a fractionation zone into which the feed has been 
flashed, thus reboiling the fractionation zone bottoms. The 
nitrogen to be separated and some hydrocarbon, e.g., methane, are 
taken as overhead from the fractionation zone. The several times 
flashed fractionation bottoms is substantially at atmospheric pres- 
sure and constitutes liquefied natural gas substantially free from 
nitrogen which is the product of the process. A controls system 
designed to render the system essentially automatic and to keep it 
in balanced operation is described. 4 Claims, | Drawing Figure 
(auth) 


12554 Liquefaction of natural gas by in a dual- 
compartmented dewar. Grenci, C.A. US Patent 3,878,689. 22 Apr 
1975. Filed date 24 Nov 1972. 8p. 

A method and apparatus for on-site liquefaction of natural 
gas are reported. The liquefaction apparatus comprises a Dewar 
having upper and lower inner chambers separated by a common 
heat exchange bulkhead. Liquid nitrogen is stored in the upper 
inner chamber, and precooled natural gas, supplied from a com- 
mercial line, is introduced into the top of the lower chamber. Heat 
loss to the natural gas in the upper chamber through the bulkhead 
causes liquefaction of the natural gas. Natural gas so liquefied may 
be supplied to a Dewar storage tank on a vehicle employing such 
LNG fuel. 12 Claims, | Drawing Figure 


12555 Liquefaction of natural gas with product used as ad- 
sorber. Lofredo, A.; Biava, D.R. (to Airco, Inc.). US Patent 
3,894,856. 15 Jul 1975. Filed date 25 Sep 1973. 10p. 

This invention relates to a process for purifying and liquefy- 
ing a natural gas stream comprising the steps of passing said 
stream through absorption units to remove impurities, compressing 
said stream, liquefying said stream by heat exchange with a low 
temperature nitrogen refrigeration cycle, stripping the nitrogen 
from said liquefied stream, utilizing said nitrogen in said refrigera- 
tion cycle, storing a portion of said liquefied stream, and con- 
densing the boil-off from said storage with low temperature 
nitrogen from said cycle. 3 Claims, 2 Drawing Figures (auth) 
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HEALTH AND SAFETY 


REFER ALSO TO CITATION(S) 12500, 13503 


ENVIRONMENTAL EFFECTS 


REFER ALSO TO CITATION(S) 12544, 12545, 13492, 13495, 
13496, 14345 


POLICY, LEGISLATION, AND REGULATION 


REFER ALSO TO CITATION(S) 13494, 13497, 13498, 13505 


TRANSPORT, PIPELINES, AND HANDLING 


12556 (COM—75-10136) Maritime LNG manual. Manual re- 
. Geremia, J.O. (Trident Engineering Associates, Inc., An- 
napolis, Md. (USA)). Jul 1974. 333p. NTIS $9.50. 

Problems and procedures involved in transporting liquefied 
natural gas by sea are discussed. A brief historical background and 
a discussion of the theoretical and practical processes by which 
natural gas is liquefied are presented. Cargo construction, typical 
ships equipment, and operating, safety, and maintenance 
procedures are described. The economics and future growth poten- 
— liquefied natural gas as a natural resource are discussed. 
( ) 


12557 Process and apparatus for treating and _ utilizing 
vaporized gas in a ship for transporting liquified gas. Witt, K.; 
Trepp, C. (to Sulzer Brothers Ltd.). US Patent 3,885,394. 27 May 
1975. Priority date 11 Dec 1972, Switzerland. 4p. 

The vaporized gas is first heated and then compressed. 
Thereafter, the gas is divided into two component flows with one 
component flow being sent to the ship’s propulsion plant as a 
source of fuel. The second component flow is then further com- 
pressed and cooled in heat exchange relation with the continued 
flow of vaporized gas from the gas tanks. The cooled gas is then 
pg and returned to the gas tanks. 9 Claims, | Drawing Figure 
(auth) 


OIL SHALES AND TAR SANDS 
REFER ALSO TO CITATION(S) 13467 


RESERVES AND EXPLORATION 


REFER ALSO TO CITATION(S) 14296 


SITE GEOLOGY AND HYDROLOGY 


SITE HYDROLOGY 


12558 (NP—20798) Alternative sources of water for prototype 

oil shale development, Colorado and Utah. (Bureau of Reclamation, 

Fe — City, Utah (USA). Upper Colorado Region). Sep 1974. 
p. 

Specific alternative sources of water for use in prototype oil 
shale developments in Tracts C-a and C-b in west-central Colorado 
and Tracts U-a and U-b in east-central Utah are identified. The re- 
port was prepared for submittal to the Oil Shale Environmental 
Advisory Panel at its September 10, 1974, meeting at Laramie, 
Wyoming. It is intended to provide technical information on alter- 
native water sources for consideration and examination by the 
panel before it makes recommendations on water developments for 
oil shale to the Secretary of the Interior. It is anticipated that in- 
formation in the report will be considered along with the interests 
of the States of Colorado and Utah and of industry and various en- 
vironmental and socio-economic factors. The information con- 
tained in this report is based on and supplements information 
presented in previous ~ hh by the Department of Interior on oil 

development. (JGB) 


bustion 
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OIL PRODUCTION, RECOVERY, AND REFINING 


IN SITU METHODS, TRUE AND MODIFIED 
REFER ALSO TO CITATION(S) 12559 


SURFACE METHODS 


12559 (LERC/TPR—75-1) Oil shale conversion process using 
carbon monoxide and water. Robinson, W.E.; Cummins, J.J. 
(Energy Research and Development Administration, Laramie, 
Wyo. (USA). Laramie Energy Research Center). Aug 1975. 16p. 
Dep. NTIS $4.00. 


12560 Production of h gases from oil shale. Linden, 

H.R.; Tarman, P.B.; Feldkirchner, H.L. (to American Gas Associa- 

- o“~d US Patent 3,929,615. 30 Dec 1975. Filed date 26 Oct 
8p. 

The oil shale is gradually preheated in a preheat and 
prehydrogenation zone to a temperature of about 700° to about 
950°F in the presence of hydrogen-rich gas without substantial 
production of liquid or gas in the preheat and prehydrogenation 
zone. Then the preheated and prehydrogenated oil shale is treated 
in a hydrogasification zone at a temperature of about 1,200° to 
about 1,500°F in the presence of hydrogen-rich gas to form 
predominately low molecular weight paraffinic hydrocarbon gases 
from the preheated and prehydrogenated organic hydrocarbon por- 
tion of the oil shale. The hydrogen-rich gas may be passed coun- 
tercurrent in thermal exchange relation to the spent shale to 
recover heat from the spent shale heating the hydrogen-rich gas 
for passage countercurrent and in thermal exchange relation to 
fresh oil shale in the preheat and prehydrogenation zone. The im- 
provement of this process lies in the exceptionally high conversion 
of the organic component of oil shale to products of high value 
having high content of low molecular weight paraffinic hydrocar- 
bon gases. (auth) 


REFINING 


12561 Diesel and burner fuels from hydrocracking in situ shale 
oil. Cottingham, P.L.; Nickerson, L.G. (Laramie Energy Research 
Center, WY). ACS Symp. Ser.; No. 20, 99-110(1975). 

In-situ crude shale oil, produced by the underground com- 
retorting method, was  hydrocracked over a 
nickel—molybdena catalyst at 800°F and 1,500 psig. The liquid 
product was distilled into a low-octane reforming feedstock 
amounting to 18.5 volume-percent of the in-situ crude plus a large 
number of small-volume higher boiling fractions and small quantity 
of waxy residuum. Most of the small-volume distillate fractions 
were blended into types C-B, T-T, and S-M diesel fuels whose pro- 
perties resembled those of diesel fuels and distillate fuels now 
being marketed. The diesel fuels also met the ASTM requirements 
for diesel fuels and distillate fuel oils with minor exceptions. All of 
the shale-oil diesel fuels had low sulfur contents and high cetane 
indexes. The dewaxed distillation residuum was blended with a 
portion of the small-volume distillate fractions to form a fuel oil 
fitting the requirements for No. 4 fuel oil except that its viscosity 
was between the viscosity limits for No. 2 and No. 4 fuels and its 
pour point of 30°F was higher than ASTM recommendations, 
although in the range of No. 4 fuel oils now being marketed. This 
fuel oil could also be used as a low-sulfur, high-cetane-index S-M 
diesel fuel. The yield of diesel fuels was 51.6 volume-percent of 
the in-situ crude, and the yield of No. 4 fuel oil was 21.5 volume- 
percent, for a total of 73.1 volume-percent of the in-situ crude that 
could be used as low-sulfur, high-cetane-index diesel fuels or Nos. 
1 through 4 burner fuels. (auth) 


PURIFICATION 


12562 Shale oil Lucas, R.N. (to Petrolite Corp.). 
US Patent 3,929,625. 30 Dec 1975. Filed date 2 Aug 1974. 8p. 

A process for removing predominantly inorganic solids from 
shale oil produced by the high-temperature retorting of oil shale is 
described. A  surface-active chemical aid (a polyoxyalkylene 
derived nonionic polymeric surfactant) is intermixed with the shale 
oil. Then, water in the amount between 10 and 30 volume percent 
of the shale oil is dispersed throughout the shale oil. The resulting 
dispersion is resolved in an electric field into a purified shale oil 
phase and an aqueous phase carrying the removed solids. Exam- 
ples of the chemical aid are oxypropylated, oxyethylated, 

lyethylene amine and oxypropylated, oxyethylated butyl phenol 
‘ormaldehyde resin. (auth) 
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12563 E from oil 
(Univ. of Southern California, Los Angeles). Fuel; 55: No. 1, 75- 
78(Jan 1976). 

The electrolytic treatment of kerogen concentrate shows 
that it is ema 4 an effective method for pyrite removal from 
oil shale. It was demonstrated that this process can be carried out 
by using an alkali salt, which does exist in the oil shale, as elec- 
trolyte. Although this method was tested on Appalachian shale, it 
could probably be applied to other oil shales, coal, tar sands, 
other carbonaceous rocks. (auth) 


PROPERTIES AND COMPOSITION 


12564 (PB—238682) Magnetic tape containing oil-shale 
Fischer assay data for coreholes in the Uinta Basin, Utah. Data file. 
Pitman, J.K.; Van Trump, G. (Geological Survey, Denver, Colo. 
(USA)). 1974. 1 reel mag tape, vp. (USGS-GD—74-033). Specify 
tape recording mode desired: 9 track, 800 or 1600 bpi, odd parity, 
EBCDIC; or 7 track, 556 or 800 bpi, odd or even parity, BCD. 

The magnetic tape contains Fischer Assay data and is ar- 
ranged with the following format: EBCDIC (IBM compatible), 
card image, blocksize 1920 (blocked 24 to 1), record length 80, 
odd parity, 800 BPI, 9-track, no label tape. (GRA) 


12565 Investigation of shale conductivity. Patchett, J.G. 
(Amoco Production Co., Tulsa, OK). pp U.1-41 of In Transactions 
of the SPWLA sixteenth annual logging symposium. Houston, TX; 
Society of Professional Well Log Analysts Inc. (1975). 

From 16. annual logging symposium; New Orleans, Loui- 
siana, USA (4 Jun 1975). 

See CONF-750643—. 

An investigation has been made of the nature of electrical 
conductivity in shales to establish the feasibility of determining 
from logs the types of clays present in shales. Conductivity data 
from well logs have been compared with both cation-exchange 
capacities and surface areas measured from cores of Tertiary, 
Cretaceous, Pennsylvanian, Mississippian, and Ordovician shales 
from California, Louisiana, Oklahoma, and Wyoming. This in- 
vestigation has established that electrical conductivity in shales is 
principally a function (1) of the cation-exchange capacity and dis- 
tribution of clay minerals in the shales and (2) of the temperature 
of the formation. Electrical conductivity in shales is influenced to a 
lesser and usually insignificant degree by the salinity of the shale 
pore water. The conductivity of shales can be expressed with 
knowledge of their depth, formation travel time, temperature, and 
be ena capacity (CEC). Surface area can be substituted 
‘or 
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RESERVES 


12566 (NBMG-Bull.—81) Radioactive mineral occurrences in 
Nevada. Garside, L.J. (Nevada Univ., Reno (USA). Mackay 
School of Mines). 1973. 12l1p. Nevada Bureau of Mines and 
Geology, Reno. 

Four hundred forty-two natural radioactive occurrences of 
uranium and thorium are known in Nevada. They are found in 
every county, but are concentrated in the west-central part of the 
State. Nevada radioactive occurrences may be classified by 
mineralogic type and host rock lithology. Several combinations of 
host rock and mineralogic type contain most of the occurrences, 
while other combinations contain none. The largest number of oc- 
currences are found in pre-Tertiary rocks associated with base and 
precious metals. Host rock types are subdivided into: Tertiary vol- 
canic rocks, Tertiary sedimentry rocks, pre-Tertiary rocks, placer 
deposits, spring deposits and groundwater, and unknown rock 
types. Four mineralogic types are described: uranium associated 
with base and precious metals, radioactive pegmatites and plutonic 
accessory minerals, uranium minerals without associated metals, 
and anomalous radioactivity only. At least nine of Nevada's 17 
counties are known to have produced uranium from about 28 
mines. No production is known before 1951, and about 80 percent 
of the 137,792 Ib of U;O, produced has come from the Apex mine 
in Lander County. No production has been reported since 1968; 
and because of high haulage rates and long shipping distances, 
Nevada ore kg must be high to make a profit. The A.E.C. esti- 
mates Nevada's uranium reserves at 14,000 tons of ore at a grade 


ERA VOL. 1, NO. 8 


of 0.33 percent U,;O,, but this figure is mainly the residue 
(reserves minus —— from earlier reserve estimates made 
during period of higher prices and haulage allowances. (LK) 


12567 (STI/PUB—405) Oklo phenomenon. Proceedings series. 
Proceedings of a symposium on the Oklo phenomenon, Libreville, 
Gabon, June 23-27, 1975. (International Atomic Energy Agency, 
Vienna (Austria)). 1975. 637p. (In several languages). (CONF. 
750641—). IAEA $36.00. 

From IAEA international symposium on the Oklo 
phenomenon; Libreville, Gabon (23 Jun 1975). 

The forty papers presented deal with earth sciences, isotope 
geochemistry, and reactor physics. 


12568 (TM-D— 1-18) Preliminary report on the geology of 
uranium deposits in the Browns Park Formation in Moffat County, 
Colorado, and Carbon County, Wyoming. Ormond, A. (Bendix 
Field Engineering Corp., Grand Junction, Colo. (USA)). Jun 1957. 
40p. Dep. NTIS $4.00. 

Uranium was first discovered in the Browns Park Formation 
in 1951 in the Miller Hill area of south-central Wyoming. Since 
that time economically important deposits in this formation have 
been discovered and developed in the Poison Basin of south-cen- 
tral Wyoming and in the Maybell area of northwest Colorado. The 
Browns Park is the youngest formation (Miocene) in the region 
and overlies older rocks with angular unconformity. The formation 
consists of a basal conglomerate, fluviatile, lacustrine, and eolian 
sandstones, and locally a few thin beds of clay, tuff, and algal 
limestone. The sandstones are predominantly fine- to medium- 
grained and consist of quartz grains, scattered black chert grains, 
and interstitial clay. The uranium deposits are of the sandstone-im- 
pregnation type and are not confined to specific stratigraphic 
horizons. The important ore minerals are autunite and uranophane 
in oxidized sandstones, and uraninite and coffinite in unoxidized 
sandstones. Uranium is often associated with limonite and calcium 
carbonate in concretionary forms. Woody material, thought to play 
an important part in the deposition of uranium in many sandstone- 
type deposits, is not present in the deposits of the Browns Park 
Formation. However, organic carbon in the form of petroleum and 
petroleum residues has been observed in association with uranium 
in both the Poison Basin and the Maybell areas. 


12569 (LA-tr—75-43) OKLO: fossil reactors. Naudet, R. 
Translated from Recherche (Paris); No. 57, 508-518(1975). 37p. 
INIS-. 

Events leading up to the discovery during the summer of 
1972 of the Oklo fossil reactor in Gabon and its subsequent ex- 
ploration are reviewed. Results of studies are summarized; future 
investigations are outlined. (JGB) 


EXPLORATION 
REFER ALSO TO CITATION(S) 12488 


12570 (BNWL-SA—5560) Radium accumulation in animal 
thyroid glands: a method for uranium and thorium 
prospecting. Wogman, N.A.; Brodzinski, R.L.; Middlesworth, L.V. 
(Battelle Pacific Northwest Labs., Richland, Wash. (USA); Ten- 
nessee Univ., Memphis (USA). Dept. of Physiology and 
Biophysics). 1976. Contract E(45-1)-1830. (CONF- 
760316—3). Dep. NTIS $3.50. 

From International symposium on exploration of uranium 
ore deposits; Vienna, Austria (29 Mar 1976). 

A method of prospecting for uranium and thorium is 
pr based on uptake of their radioactive daughters, **Ra and 

Ra, by plants, the collection of plant material by herbivores, the 

concentration of the radioactive species by specific animal tissues, 
and the subsequent gamma-ray analysis of the tissues. (auth) 


12571 (BNWL-SA—5561) Californium-252 in situ activation 
and photon detection techniques for uranium ore deposit evaluation. 
Brodzinski, R.L.; Wogman, N.A. (Battelle Pacific Northwest Labs., 
Richland, Wash. (USA)). 1976. Contract E(45-1)-1830. 16p. 
(CONF-760316—4). Dep. NTIS $3.50. 

From International symposium on exploration of uranium 
ore deposits; Vienna, Austria (29 Mar 1976). 

Four different techniques are evaluated for borehole analy- 
sis of uranium and thorium ores. Methods involving (1) detection 
of fission product photons following **Cf activation, (2) detection 
of low-energy uranium and thorium gamma-rays, (3) direct mea- 
surement of the 1001-keV photon from /sup 234m/Pa, a progeny 
of *U, and (4) isotopic excitation x-ray fluorescence spectroscopy 
are evaluated. The first two techniques are found too unsuitable 
for most low grade ores. The third is found to be suitable for the 
in-situ analysis of uranium ores only, and the fourth method is 
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shown to be a superior, cost effective method for both uranium 
and thorium ore analysis. 


12572 (DP-MS—75-112) National Uranium Resource Evalua- 
tion program (NURE) hydrogeochemical and stream sediment sur- 
vey program in the eastern United States: a progress report. Price, 
V. Jr. (Du Pont de Nemours (E.1.) and Co., Aiken, S.C. (USA). 
Savannah River Lab.). 1976. Contract AT(07- 2)-1. 23p. (CONF- 
760317—1). Dep. NTIS $3.50. 

From Annual meeting of the Geological Society of America 
Southeastern Section; Arlington, Virginia, United States of Amer- 
ica *USA® (25 Mar 1976). 

The Savannah River Laboratory has the responsibility for 
hydrogeochemical and stream sediment reconnaissance surveys of 
25 Eastern States in ERDA’s National Uranium Resource Evalua- 
tion (NURE) program. Equipment developed for field collection, 
filtration (at 40 psig), absorption spectrum measurements, and ion 
exchange concentrations of geochemical samples was built into a 
30-pound backpack. Hundredfold concentration of water-soluble 
species is provided by the portable ion exchange equipment. A 
neutron activation facility has been developed with a natural U de- 
tection limit of 0.6 ppb in 10 ml of aqueous solution and a U/Th 
discrimination ratio of 600:1. Preliminary data from a central 
Georgia study area indicate that U concentrations increase with 
decreasing grain size of bottom sediments, but that the finer grain 
sizes may not define a given source as well as coarser grain sizes. 
U concentrations in stream water averaged 30 parts per trillion. In 
the same streams, the 40 to 100 mesh bottom sediment averaged 
13 ppm U, the 100 to 200 mesh sediment average 48 ppm U, and 
the -200 mesh material averaged 96 ppm U. U content of 
suspended solids filtered from the streams averaged 4.6 ppm. 
(auth) 


12573 (DPST—75-138-3) Savannah River Laboratory quar- 
terly report, July—September 1975. Hydrogeochemical and stream 
sediment reconnaissance: eastern United States. National Uranium 
Resource Evaluation program. (Du Pont de Nemours (E.I.) and 
Co., Aiken, S.C. (USA). Savannah River Lab.). 1975. Contract 
AT(07-2)-1. 53p. Dep. NTIS $4.50. 

The development of field analytical and sampling equipment 
and techniques for the location of anomalies in surface water, 
stream sediments, and ground water which may indicate uranium 
deposits of commercial interest are summarized. Orientation stu- 
dies are designed to identify the most effect hydre h 
computational, and analytical techniques for reconnaissance sur- 
vey. Nine orientation studies are in progress in Georgia, Pennsyl- 
vania, North and South Carolina, Tennessee, and Texas and the 
results obtained to date are reported. The equipment for neutron 
activation analysis of samples is complete and other analytical 
methods are being evaluated. Data management, analysis, and in- 
terpretation techniques are under development. (JSR) 


MINING 


REFER ALSO TO CITATION(S) 13863 


FEED PROCESSING 


REFER ALSO TO CITATION(S) 13743 


ENRICHMENT 
REFER ALSO TO CITATION(S) 13134 


12574 (SAND—76-0004) Calculation of multicomponent flows 
in the aerodynamic separation of uranium isotopes. Eaton, R.R.; 
Fox, R.L. (Sandia Labs., Albuquerque, N.Mex. (USA)). Mar 1976. 
Contract AT(29-1)-789. 22p. Dep. NTIS $4.50. 

Equations governing gas flow containing uranium hex- 
afluoride and an inert carrier have been developed for mixtures 
typical of those used in aerodynamic isotope separation. In this re- 
port these equations are solved for a simple separation device 
(two-dimensional channel with external force). The numerical 
—— are compared with the results obtained from direct simu- 
ation. 


12575 Two-up, one-down ideal cascades for isotope separation. 
Olander, D.R. (Univ. of California, Berkeley). Nucl. Technol. 29: 
No. 1, 108- 112(Apr 1976). 

The interstage flows are determined for an ideal isotope 
separation cascade in which the enriched stream from a stage is 
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fed two stages up and the depleted stream is delivered to the next 
lower stage. It is shown that this type of cascade configuration is 
superior to the conventional ideal cascade if the separating power 
of = units comprising the cascade increases with decreasing cut. 
(auth 


GASEOUS DIFFUSION 
REFER ALSO TO CITATION(S) 12981, 13513, 13600 


12576 (K-Trans—80) Tricastin Gaseous Diffusion Plant. Erga- 
lant, J.; Lebrun, C.; Leduc, C.; Perrault, M. Translated from Bull. 
Inf. Sci. Tech. (Paris); No. 206, 111-134(Sep 1975). 38p. Dep. 
NTIS $4.00. 

The building of the EURODIF plant began just over a year 
ago. The documents on which this enterprise was based were al- 
ready assembled, which allowed construction work to start without 
delay. A brief description of the equipment is given, together with 
an approach to the problems of planning and estimates. Mention is 
also made of running problems and those related to safety in 
operation. The present state of the project promises a successful 
outcome, are both the production start-up schedule and the 
respecting the building estimate. 


CENTRIFUGATION 
REFER ALSO TO CITATION(S) 13513 


LASER EXCITATION 


12577 (UCRL-Trans—11003) Isotopically selective ionization 
by interaction of the multiparticle type. Forsen, H.K.; Levy, R.H.; 
Sargent Janes, G. Feb 1976. Translation of Belgian Patent No. 
828,990. 30p. Dep. NTIS $4.00. 

A method and an apparatus are claimed in the patent for in- 
ducing isotopically selective ionization by laser irradiation. The 
isotopically selective ionization is achieved in a preferred applica- 
tion to the enrichment of U, typically in the **U isotope, by excit- 
ing the **U, created in a medium comprising a U vapor stream, up 
to an energy level which is only slightly lower than the ionization 
level, and by using a collision ionization of particles to obtain ions 
of the desired isotope **U. (JSR) 


12578 (UCRL-Trans—11005) Isotope separation system. For- 
sen, H.K. Feb 1976. Translation of Belgian Patent No. 823,889. 
28p. Dep. NTIS $4.00. 

This invention relates to the separation of isotopes and in 
particular to a magnetic separation system for ions selectively 
ionized by laser radiation. In this invention for the enrichment of 
2351) isotopes the magnetic field is applied with a force which va- 
ries with time and which is synchronized with the repeated applica- 
tion of the laser radiations. (JSR) 


12579 (UCRL-Trans— 11004) Selective excitation of an isotope 
from several excited states. Janes, G.S.; Levy, R.H. Feb 1976. 
Translation of Belgian Patent No. 816,057. 25p. Dep. NTIS $3.50. 

A method and apparatus for the separation of isotopes, in 
particular the enrichment of 235), is presented. The particles of 
one isotope are ionized selectively in a vapor of a material with 
several isotopes, this process consisting of applying a first laser 
radiation in the vapor so as to produce a selective excitation of 
particles of the isotope from the ground energy state up to an in- 
termediate energy state. One or several other laser radiations are 
applied to the vapor so as to produce a selective excitation of 
other particles of the isotope from the one or several excited cner- 
gy states above the ground state up to an excited intermediate 
energy state. Then another radiant energy is applied to the vapor 
so as to produce an ionization of the particles of the excited 
isotope from the ground and excited energy states. The ionized 
particles are separated from the vapor by accelerating them along 
predetermined trajectories. (JGB) 


FUELS PRODUCTION AND PROPERTIES 


REFER ALSO TO CITATION(S) 13173, 13988 


SPENT FUELS REPROCESSING 


REFER ALSO TO CITATION(S) 12600, 12601, 12604, 13791, 
13856 
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12580 (ARH-CD—510) Plutoni ium partitioning; al- 
ternate flowsheet Plutonium Reclamation Facility. Fort, L.A. 
(Atlantic Richfield Hanford Co., Richland, Wash. (USA)). Dec 
1975. Contract E(45-1)-2130. 16p. Dep. NTIS $3.50. 

The SEPHIS computer program was used to predict the 
transient and steady-state concentrations in a stage-wise scheme 
for the Pu reclamation solvent extraction system. With the aid of 
the computer an alternative flowsheet for Pu--U partitioning was 
constructed. The goal of the alternative program is to reduce Pu 
losses from the initial —— column and reduce the _— of 
Pu-bearing wastes from the solvent extraction system. (JSR) 


12581 (DOCKET-50201--174) West Valley Reprocessing 
Plant. Safety analysis plant, su t 18. (Nuclear Fuel Services, 
Inc., Rockville, Md. (USA)). 14 Nov 1975. 66p. Dep. NTIS $4.50. 

Supplement 18 contains the following additions to Appendix 
II—5.0 Geology and Seismology: Section 12 ‘’Seismic Investiga- 
tions for Spent Fuel Reprocessing Facility at West Valley, New 
York,’’ October 20, 1975, and Section 13 ‘Earthquake Return 
Period Analysis at West Valley, New York, for Nuclear Fuel Ser- 
vices, Inc.’’ November 5, 1975. (LK) 


12582 (DOCKET-S50201—175) West Valley Reprocessing 
Plant. Safety analysis report, t 20. (Nuclear Fuel Ser- 
a Inc., Rockville, Md. (USA)). 24 Feb 1976. 227p. Dep. NTIS 

Supplement 20 is comprised of changed pages for the SAR 
which reflect: (1) the change in design basis fuel fed to the process 
from a minimum of 180 days after reactor discharge to a minimum 
of 210 days and an effective 24 months after reactor discharge; 
(2) the design objective of NFS that the concentrations of 
radionuclides, other than tritium, will not exceed the concentration 
limits of 10 CFR 20, Appendix B, Table II, column 2, when mea- 
sured at the discharge from NFS’ lagoon system to the on-site 
waterway; (3) incorporation of modifications to fuel receiving and 
storage area; (4) an updating of the general information presented 
in Chapter 1.0; and (5) additional data from the new meteorologi- 
cal tower at West Valley and recent changes in demographic pro- 
jections. (LK) 


12583 (DOCKET-50201—176) West Valley Reprocessing 
Plant. Safety analysis report, su t 19. (Nuclear Fuel Ser- 
pry Inc., Rockville, Md. (USA)). 29 Jan 1976. 27p. Dep. NTIS 

Supplement 19 comprises section 14 of Appendix II-5.0- 
Geology and Seismology. The earthquake ground motion attenua- 
Py 4 for the locale surrounding the West Valley site is evaluated. 
(LK) 


12584 (DOCKET-50201—177) West Valley Reprocessing 
Plant. Environmental report No. 19, July—December 1975. 
(Nuclear Fuel Services, Inc., Rockville, Md. (USA)). 27 Feb 1976. 
38p. Dep. NTIS $4.00. 

Environmental conditions and discharge data from the West 
Valley Fuel Processing Plant during the last half of 1975 are given. 
(LK) 


12585 (GA-A—13746) Thorium utilization program. Quar- 
terly progress report for the period ending November 30, 1975. 
(General Atomic Co., San Diego, Calif. (USA)). 31 Dec 1975. 
Contract E(04-3)-167. vp. Dep. NTIS $7.60. 

The development program for HTGR fuel reprocessing con- 
tinues to emphasize the design and construction of a prototype 
head-end line. Design work on the multistage crushing system, the 
primary and secondary fluidized bed burners, the pneumatic 
transfer systems, and the ancillary fixtures for semiremote as- 
sembly and disassembly is essentially complete. Fabrication and 
receipt of all major components is under way, and auxiliary instru- 
mentation and support systems are being installed. Studies of flow 
characteristics of granular solids in pneumatic transfer systems are 
continuing and data are being collected for use in design of 
systems for solids handling. Experimental work on the 20-cm pri- 
mary fluidized bed burner verified the fines recycle operating 

e in runs of greater than 24 hr. Twelve leaching runs were 
performed during the quarter using crushed, burned-back TRISO 
coated ThC, particles and burned-back BISO coated sol gel ThO, 
particles to examine the effect of varying the Thorex-to-thoria 
ratio to give product solutions ranging from 0.25M to IM in thori- 
um. Only minor effects were observed and reference values for 
facility operations were specified. Two-stage leaching runs with 
burned-back ThC, indicate there are no measurable differences in 
total dissolution time as compared to single-stage leaching. Bench- 
scale tests on oxidation of HTGR fuel boron carbide at 900°C in- 
dicates that most if not all of the carbide will be converted to 
boron oxide in the fluidized bed burner. Eight solvent extraction 
runs were completed during the quarter. These runs represented 
the first cycle and second uranium cycle of the acid-Thorex 
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flowsheet. A detailed calculation of spent fuel compositions by fuel 
block and particle type is being performed for better definition of 
process streams in a fuel reprocessing facility. 


12586 (GA-A—13748) Use of fluidized bed combustion in 
HTGR fuel reprocessing. Young, D.T. (General Atomic Co., San 
Diego, Calif. (USA)). Nov 1975. Contract E(04-3)-167. 22p. 
(CONF-751213—4). Dep. NTIS $3.50. 

From 4. international conference on fluidized bed com- 
bustion; McLean, Virginia, USA (9 Dec 1975). 

Fluidized-bed combustion of graphite fuel elements and car- 
bon contained in fuel particles is required in reprocessing HTGR 
cores for recovery of uranium. Results reported in this paper in- 
dicate that successful long-term operation of both fuel-element 
burning with complete combustion of all graphite fines and 
crushed-particle burning leading to an ash containing < | percent 
residual carbon can be performed on equipment developed in this 
program. 


12587 (K-GD— 1390) Fluorocarbon absorption process for the 
recovery of from the off-gas of fuel reprocessing plants. 
Stephenson, M.J.; Eby, R.S.; Pashley, J.H. (Oak Ridge Gaseous 
Diffusion Plant, Tenn. (USA)). 28 Jan 1976. Contract W-7405- 
eng-26. 13p. Dep. NTIS $4.50. 

Recent progress in the development of a fluorocarbon ad- 
sorption process for the recovery of krypton from the off-gas of 
fuel reprocessing plants is reported. Three packed columns com- 
prise the main working sections of the process. Each column is 
designed to exploit certain gas-liquid solubility differences that 
exist between the solvent and the various gas constituents that 
might be present. The main separation of noble gas is accom- 
plished in the absorber. The other two columns, each fitted with a 
reboiler and an overhead condenser, comprise the intermediate 
and final stripper sections of the plant. (LK) 


12588 (LA—5630-MS(Vol.2)) Laser-enhanced chemical reac- 
tions and the liquid state. II. Possible applications to nuclear fuel 

. DePoorter, G.L.; Rofer-DePoorter, C.K. (Los Alamos 
Scientific Lab., N.Mex. (USA)). Jan 1976. Contract W-7405-Eng- 
36. llp. Dep. NTIS $4.50. 

Laser photochemistry is surveyed as a possible improvement 
upon the Purex process for reprocessing spent nuclear fuel. Most 
of the components of spent nuclear fuel are photochemically ac- 
tive, and lasers can be used to selectively excite individual chemi- 
cal species. The great variety of chemical species present and the 
degree of separation that must be achieved present difficulties in 
reprocessing. Lasers may be able to improve the necessary separa- 
tions by photochemical reaction or effects on rates and equilibria 
of reactions. (auth) 


12589 (ORNL-TM—3952) LMFBR fuel cycle studies progress 
report, July 1972, No. 41. Unger, W.E.; Blanco, R.E.; Crouse, 
D.J.; Irvine, A.R.; Watson, C.D. (Oak Ridge National Lab., Tenn. 
(USA)). Sep 1972. Contract W-7405-eng-26. 29p. Dep. NTIS 
$4.00. 


Declassified 28 Sep 1972. 

The report presented continues a series outlining progress in 
the development of methods for the reprocessing of LMFBR fuels. 
Development work is reported on problems of irradiated fuel 
transport to the processing facility, the dissolution of the fuel and 
the chemical recovery of PuO,—UO, values, the containment of 
volatile fission products, product purification, conversion of fuel 
processing plant product nitrate solutions to solids suitable for 
shipping and for subsequent fuel fabrication. Pertinent experimen- 
tal results are presented for the information of those immediately 
concerned with the field. Detailed description of experimental 
work and data are included in the topical reports and in the 
Chemical Technology Division Annual Reports. 


12590 (ORNL-TM—3993) LMFBR fuel cycle studies progress 
report, August 1972, No. 42. Unger, W.E.; Blanco, R.E.; Crouse, 
D.J.; Irvine, A.R.; Watson, C.D. (Oak Ridge National Lab., Tenn. 
og Oct 1972. Contract W-7405-eng-26. 37p. Dep. NTIS 
Declassified 30 Nov 1972. 

This report continues a series outlining progress in the 
development of methods for reprocessing of LMFBR fuels. 
Development work is reported on problems of irradiated fuel 
transport to the processing facility, the dissolution of the fuel and 
the chemical recovery of PuO,—UO, values, the containment of 
volatile fission products, product purification, conversion of fuel 
processing plant product nitrate solutions to solids suitable for 
shipping and for subsequent fuel fabrication. Pertinent experimen- 
tal results are presented for the information of those immediately 
concerned with the field. Detailed description of experimental 
work and data are included in the topical reports and in the 
Chemical Technology Division Annual Reports. 
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12591 (ORNL/TM-—4894) | development studies 
for molten-salt breeder reactor processing No. 21. Hightower, J.R. 


Jr. (comp.). (Oak Ridge National Lab., Tenn. (USA)). Mar 1976. 
Contract W-7405-eng-26. 38p. Dep. NTIS $4.00. 

The status of the following programs is reported: (1) con- 
tinuous fluorinator development: autoresistance heating test AHT- 
4; (2) development of the metal transfer process; (3) salt-metal 
contactor development: experiments with a mechanically agitated, 
nondispersing contactor using water and mercury and in the salt- 
bismuth flowthrough facility; and (4) fuel reconstitution develop- 
ment: installation of equipment for a fuel reconstitution engineer- 
ing experiment. (LK) 


12592 (ORNL/TM—S5049) Assessment of the radiological im- 
pact of **U and daughters in recycled *“U HTGR fuel. Till, J.E. 
(Oak Ridge National Lab., Tenn. (USA)). Feb 1976. Contract W- 
7405-eng-26. 45p. Dep. NTIS $5.50. 

This paper provides an evaluation of the potential radiation 
exposures to man resulting from the rational releases of **U 
and daughters from a hypothetical HTGR fuel reprocessing plant. 
These estimated exposures are compared to those from the other 
radionuclides which could comprise the airborne releases from an 
HTGR fuel reprocessing plant. A hypothetical source term involv- 
ing both particulate and volatile releases from an HTGR fuel 
reprocessing plant (450 metric tons of heavy metal annual capaci- 
ty) is given assuming radionuclide inventories and decontamination 
factors from the literature. Radionuclides in the source term are 
ranked according to the magnitude of dose to total body, bone, 
and lungs for individuals at a distance of 1.5 miles from the stack. 
Although **U and daughters account for only 0.1 percent of the 
total particulate activity, the total-body dose from these 
radionuclides is greater in magnitude than the dose from all other 
radionuclides except "Cs, and Uranium-232 and 
daughters account for approximately 4 percent of the dose to each 
organ due to particulates. HTGR uranium fuel and LMFBR plu- 
tonium fuel are significantly more radiotoxic (dose commitment to 
bone) than LWR uranium fuel, and the LMFBR fuel is approxi- 
mately 500 times more radiotoxic than HTGR fuel for inhalation 
of equivalent masses of each fuel soon after release to the at- 
mosphere. The dose commitment to bone from HTGR fuel may in- 
crease by a factor of approximately 7.5 due to buildup of **U 
daughters. (auth) 


12593 (ORNL/TM—S181) Study of the dissolution of refracto- 
ry PuO, in nitric-hydrofluoric acid dissolvents at 100°C. Tallent, 
O.K.; Mailen, J.C. (Oak Ridge National Lab., Tenn. (USA)). Mar 
1976. Contract W-7405-eng-26. 31p. AT. 

Four factors which affect the dissolution of refractory PuO, 
in HNO,—HF—H,O dissolvents were studied. Results showed that 
increasing either the HNO, or the HF concentration increases the 
dissolution rate. It was also found that oxidation of dissolved 
Pu(IV) helps maintain the presence of fluoride ion as a catalyst 
and is thus highly beneficial to PuO, dissolution. On the other 
hand, the low solubility of Pu(IV) in HNO,—HF—H,O dissolvents 
and the presence of certain metal ion impurities tend to retard 
PuO, dissolution in such media. Quantitative data for these four ef- 
fects on PuO, dissolution are presented and discussed. 


12594 (ORNL/TM—5328) Selected studies in HTGR 
reprocessing development. Notz, K.J. (Oak Ridge National Lab., 
by (USA)). Mar 1976. Contract W-7405-eng-26. 76p. Dep. 
$5.00. 


Recent work at ORNL on hot cell studies, off-gas cleanup, 
and waste handling is reviewed. The work includes small-sc; 
burning tests with irradiated fuels to study fission product release, 
development of the KALC process for the removal of “Kr from a 
CO, stream, preliminary work on a nonfluidized bed burner, sol- 
vent extraction studies including computer modeling, characteriza- 
tion of reprocessing wastes, and initiation of a development pro- 
gram for the fixation of '*C as CaCO,. (auth) 


TRANSPORT AND STORAGE 
REFER ALSO TO CITATION(S) 12631, 14758 


12595 (BNWL-SA—5670) Transportation safety studies at 
Battelle. Williams, L.D.; Hall, R.J. (Battelle Pacific Northwest 
Labs., Richland, Wash. (USA)). 1976. Contract E(45-1)-1830. 
12p. (CONF-760104—4). Dep. NTIS $3.50. 

From Annual meeting of the transportation research board; 
Washington, District of Columbia, USA (19 Jan 1976). 

_ . The risk model developed by Battelle to evaluate the risk of 
shipping nuclear materials is illustrated by describing its applica- 
tion to the risk assessment of a PuO, shipment by truck. It is 
planned to apply this model to the shipment of nonnuclear 
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hazardous materials. Some of the data that will be needed for its 
application to nonnuclear materials is indicated in the discussion of 
PuO, truck shipment. (JSR) 


MARKETING AND ECONOMICS 


REFER ALSO TO CITATION(S) 12416 


WASTE MANAGEMENT 


REFER ALSO TO CITATION(S) 12618, 13512, 13758, 13848, 
14111 


12596 (ARH-ST—132-A) Tech development for long- 
term management of Hanford high-level waste. Quarterly report, 
July 1975—September 1975. Kounts, J.S. (ed.). (Atlantic Richfield 
Hanford Co., Richland, Wash. (USA)). Mar 1976. Contract E(45- 
1)-2130. 61p. Dep. NTIS $5.50. 

This document is the fifth in a series of quarterly reports on 
work in support of long-term management of Hanford high-level 
wastes. The work reported here was performed during the period 
July through September 1975. The specific topics discussed are 
grouped into the subject areas of: (1) Storage System Integrity and 
Engineered Improvements; (2) Waste Retrieval; (3) Waste Immo- 
bilization and Storage; and (4) Contaminated Equipment Volume 
Reduction. Previous reports were published as ARH-ST-110 A 
through D. (auth) 


12597 (SRO-TWM—75-1) Plan for the management of 
radioactive waste, Savannah River Plant. (Energy Research and 
Development Administration, Aiken, S.C. (USA). Savannah River 
Operations Office). Jul 1975. 71p. Dep. NTIS $4.50. 

The following areas are covered in the Savannah River 
Plant’s radioactive waste management plan: program administra- 
tion; description of waste generating processes; waste management 
facilities; radioactive wastes stored; plans and budget projections; 
and description of decontamination and decommissioning . (LK) 


12598 What shall we do with the waste. Ramsey, R.W. Jr. 
(Energy Research and Development Administration, Washington, 
DC). Nuc!. Mater. Manage.; 4: No. 3, 75-91(Fal 1975). 

From 16. annual meeting of the Institute of Nuclear Materi- 
als Management, Inc.; New Orleans, LA, USA (18 Jun 1975). 

A philosophical treatment is presented of the development 
of a radioactive waste management system for the nuclear fuel 
cycle. Parallels with safeguards are pointed out. Three elements of 
management are depicted: isolation or elimination, immobilization 
or containment, and surveillance or response. It is postulated that 
any condition of management is definable in terms of these three 
components. Solidification and the retrievable surface storage 
facility are discussed. (DLC) 


WASTE PROCESSING 
REFER ALSO TO CITATION(S) 12587, 12607, 13892 


12599 (ARH-ST— 124) Fixation of radioactive waste by reac- 
tion with clays: progress report. Delegard, C.H.; Barney, G.S. 
(Atlantic Richfield Hanford Co., Richland, Wash. (USA)). Jul 
1975. Contract E(45-1)-2130. 38p. Dep. NTIS $5.00. 

Reactions of clay with Hanford-type radioactive wastes 
(liquids, salt cake, and sludge) were studied as a means of immo- 
bilization of radionuclides contained in the waste. Products of 
these reactions were identified as the crystalline sodium aluminosil- 
icates, cancrinite and nepheline. Radionuclides are entrapped in 
these crystalline minerals. Conceptual flow diagrams for conver- 
sion of high-salt wastes to cancrinite and nepheline were defined 
and tested. The mineral products were evaluated for use as forms 
for long-term storage of radioactive waste. (auth) 


12600 (BNWL-SA—5477) High-level waste concentration and 
storage: an ov . Burns, R.E. (Battelle Pacific Northwest 
Labs., Richland, Wash. (USA)). 1975. Contract E(45-1)-1830. 
26p. (CONF-751107—16). Dep. NTIS $4.00. 

From 68. annual meeting of American Institute of Chemical 
Engineering; Los Angeles, California, USA (16 Nov 1975). 

An overview of high-level waste concentration and storage 
operations and some of the problems involved in them are given. 
(LK) 


12601 (BNWL-SA—5542) Recent calcination and vitrification 
—— accomplishments. McElroy, J.L.; Bonner, W.F.; Blair, H.T.; 
jorklund, W.J.; Chapman, C.C.; Dierks, R.D.; Romero, LS. 


f 
t 
t 
1 
t 
t 
e 
n 
a 
3S 
in 
s. 
el 
d 
f 
el 
or 
n- 
ly 
al 
e 
n. 
2 
he 
Is. 
el 
nd 
of 
el 
for 
ely 
tal 
he 


1320 ERDA ENERGY RESEARCH ABSTRACTS 


(Battelle Pacific Northwest Labs., Richland, Wash. (USA)). 1976. 
Contract E(45cl)-1830. 44p. (CONF-760310—4). Dep. NTIS 
$4.00 


From IAEA symposium on the management of radioactive 
waste; Vienna, Austria (22 Mar 1976). 

Experience gained through the development and operation 
of calciners and glass melting systems has provided the information 
needed for selection of a high-level waste solidification system. At 
the present time a spray calciner coupled to an in-can meiter is 
sufficiently developed that design of an integrated system is under- 
way for implementation at a U. S. commercial fuel reprocessing 
plant. A fluidized bed calciner operated with the addition of silica 
to produce a continuous inert bed (CIB) provides a second cal- 
ciner which can also be used with the in-can melter. A joule- 
heated ceramic melter for converting calcine to glass shows great 
promise as a continuous one step process for converting liquid to 
glass. These systems will be demonstrated at the full scale capaci- 
ties required for vitrifying HLLW from the reprocessing of 5 
MT/day of spent power reactor fuel. 


12602 (MLM—2288) Tritium effluent control project progress 
report, July—September 1975. Kershner, C.J.; Bixel, J.C. (Mound 
Lab., Miamisburg, Ohio (USA)). 19 Mar 1976. Contract E-33-1- 
GEN-S3. 30p. Dep. NTIS $4.00. 

In the Tritiated Liquid Waste Decontamination (Molecular 
Excitation) program, it was found that a 1/4’’ Nd:YAG amplifier 
and a Faraday rotator isolator must be added to the oscillator to 
obtain the required power for the laser excitation experiments. The 
isotopic selectivity of the two-photon dissociation process was ex- 
amined in more detail. The selectivity or ratio of HTO to H,O 
molecules that are photodissociated was found to be on the order 
of 25, which is inadequate for application to large-scale detritiation 

jects, e.g., nuclear fuel reprocessing plant waste. The selectivity 
is such that most of the laser energy is wasted in photodissociation 
of H,O. This obstacle may be overcome by pumping more vibra- 
tional energy into the HTO molecules. Various schemes towards 
this end are being considered. Extensive ab initio calculations on 
the potential surface for the hydrogen atom-water exchange reac- 
tion have been carried out. The energy barrier is calculated to be 
38 1/2 kcal/mole, which implies that the exchange reaction T + 
H,O yields HTO + H is at least 10° times slower than the exchange 
reaction T + H, yields HT + H. Calculations were also performed 
on the analogous hydrogen atom-hydrogen fluoride exchange reac- 
tion. In lieu of other disposal methods a system using a General 
Electric UCT-1 regenerative cell has been assembled and tested. 
This system should be capable of decomposing pure water into 
hydrogen and oxygen gases. The tritium from this process can be 
purified and reused instead of buried. A preliminary economic 
evaluation was made of the HT/H,O catalytic exchange detritiation 
colyine process as it might apply to a 5 metric ton/day nuclear 
fuel reprocessing plant. A tritiated water shipping container has 
been designed and developed for use with the ERDA—DOT ap- 
proved AL—MI secondary container. 


12603 (ORNL/TM—S5095) Krypton absorption in liquid CO, 
(KALC): Campaign II in the Experimental Engineering Section Off- 
Gas Decontamination facility. Glass, R.W.; Beaujean, H.W.R.; 
Fowler, V.L.; Gilliam, T.M.; Inman, D.J.; Levins, D.M. (Oak Ridge 
National Lab., Tenn. (USA)). Feb 1976. Contract W-7405-eng-26. 
55p. Dep. NTIS $5.50. 

Results are presented for the second major campaign for 
quantifying krypton removal from simulated High-Temperature 
Gas-Cooled Reactor reprocessing off-gas by the KALC process. 
The Experimental Engineering Section Off-Gas Decontamination 
Facility used in the campaign provides engineering-scale experi- 
ments with nominal gas and liquid flows of 5 scfm and 0.5 gpm 
respectively. Equilibrium and nonequilibrium mass transfer experi- 
ments for the CO,—O,—Kr system are described, and a detailed 
discussion of the data analysis is included. The analysis, although 
not rigorous, is reasonable and indicates values of HTU for kryp- 
ton on the order of 0.4 ft for decontamination factors from 100 to 
10,000. Recent flooding information for the packed columns is 
combined with previous data and is shown to be well represented 
by an empirical flooding equation. (auth) 


12604 (UCRL—77735) Separation of trivalent lanthanides and 
actinides by solvent extraction without aqueous complexing agents. 
Kasting, G.B.; Heppert, J.A.; Hulet, E.K.; Wild, J.F. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). 30 Jan 1976. 
a W-7405-Eng-48. 7p. (CONF-751233—1). Dep. NTIS 


From JOWOG 20 meeting; Los Alamos, New Mexico, 
United States of America "USA® (8 Dec 1975). 

A method of separating the trivalent actinides, mainly Am 
and Cm, from trivalent lanthanides is presented. This method em- 
bodies the sequential use of two different solvent extractants; the 
first extractant would remove the heavy lanthanides from the 


ERA VOL. 1, NO. 8 


lighter lanthanides and Am—Cm, while the second would extract 
Am—Cnm in preference to the lighter lanthanides. In this scheme, 
no additional complexing agents are required. Thus, waste disposal 
and corrosion problems are minimized. Overall separation factors 
for Am—Cm from lanthanide fission products in reactor wastes 
may be as high as several thousand. (auth) 


12605 Transuranic solid waste treatment studies at Los 
Alamos. Hildner, R.A.; Borduin, L.C.; Draper, W.E.; Warner, C.L. 
(Los Alamos Scientific Lab., NM). Conf. Remote Syst. Technol., 
Proc.; 23: 270-277( 1975). 

From 23. conference on remote systems technology; San 
Francisco, California, USA (16 Nov 1975). 

See CONF-751115—. 

Various contaminated solid waste reduction processes will 
be studied in the LASL Transuranic Waste Treatment Develop- 
ment Facility (TDF). Controlled air incineration will be the initial 
reference process. Incineration has not proved satisfactory in the 
past due to technical problems including equipment sealing, main- 
tenance, and off-gas cleanup. This paper outlines the techniques 
being developed to provide a successful incineration system for use 
when the processing line is ready for operation in mid-1976. 


12606 Transuranic solid-waste treatment studies at Los 
Alamos. Hildner, R.A.; Borduin, L.C.; Draper, W.E.; Warner, C.L. 
(Los Alamos Scientific Lab., NM). Trans. Am. Nucl. Soc.; 22: 759- 
761(Nov 1975). 

From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


WASTE DISPOSAL AND STORAGE 


REFER ALSO TO CITATION(S) 12600, 12602, 12606, 13892, 
13924 


12607 (AI-ERDA— 13169) Disposal of transuranic solid waste 
using Atomics International's molten salt combustion process. II. 
Grantham, L.F.; McKenzie, D.E.; Oldenkamp, R.D.; Richards, 
W.L. (Atomics International Div., Canoga Park, Calif. (USA)).,15 
Mar 1976. Contract AT(04-3)-701. 35p. Dep. NTIS $4.00. 

The Atomics International Molten Salt Combustion Process 
reduces the weight and volume of combustible transuranic waste 
by utilizing a molten salt medium to combust organic materials, to 
trap particulates and fissile material, and to react chemically with 
any acidic gases produced during combustion. The ‘’ash’’ is 
retained by the molten salt. To control the amount of noncom- 
bustible substances in the melt, a portion of the molten salt is 
periodically drained from the combustor. There are two options 
following the combustion step: the salt-ash mixture can be cast 
into a metal canister for direct storage, which is preferred, or the 
salt-ash mixture can be processed to separate ash for disposal, to 
recover the salt for recycle and to recover fissile materials. Either 
option results in the rapid, complete, and nonpolluting destruction 
of the combustible waste. Bench-scale (0.2 kg/hr) combustion tests 
with plutonium-contaminated waste showed that >99.9 percent of 
the plutonium is retained in the melt during combustion. A similar 
test with uranium indicated that uranium and plutonium behave 
identically during combustion. Bench-scale plutonium recovery 
tests have shown that ~ 98 percent of the plutonium can be 
recovered from the ash-melt mixture with a single acid leach. Pilot 
plant combustion tests were conducted with uncontaminated 
shredded waste consisting of paper, Kimwipes, cardboard, rubber, 
polyvinyl chloride, and polyethylene at feed rates up to 70 kg/hr. 
Hydrogen chloride (<S ppm), sulfur oxide (<I ppm), carbon 
monoxide (<0.1 percent), and hydrocarbon (<0.1 percent) emis- 
sions were below the detection limits of the instrumentation. The 
particulate loading varied from 0.1 g/m* at ~ 790°C to 0.6 g/m’ at 
1020°C before the venturi scrubber, and 0.01 to 0.04 g/m", respec- 
tively, after the scrubber. Downstream of the HEPA filters, no par- 
ticulates could be detected (<10~* g/m*). 


12608 (BNWL— 1927) Incentives for partitioning high-level 
waste. Burkholder, H.C.; Cloninger, M.O.; Baker, D.A.; Jansen, G. 
(Battelle Pacific Northwest Labs., Richland, Wash. (USA)). Nov 
1975. Contract AT(45-1)-1830. 260p. Dep. NTIS $5.45. 

The incentives for separating and eliminating various ele- 
ments (but particularly the transuranics) from radioactive waste 
prior to final geologic storage were investigated. Exposure 
pathways to man were defined, and potential radiation doses to an 
individual living within the region of influence of the underground 
storage site were calculated. The accumulated high-level waste 
(i.e., the fission product waste produced by reprocessing spent 
fuel) from the U. S. nuclear power economy through the Year 
2000 was the assumed radionuclide source, and western U. S. 
desert subsoil was the assumed geologic medium. The results of 
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the study showed that for reasonable storage conditions the poten- 
tial incremental radiation doses would be of the same order as, or 
less than, doses from natural sources. It was therefore concluded 
that for the situations investigated the incentives for special effort 
to remove any elements, including the transuranics, from high-level 
waste are vanishingly small. The bee | results also showed that in- 
centives exist for converting high-level calcine into glass. (auth) 


12609 (BNWL— 1944) Radiation effects in solidified high-level 
waste. Part I. Stored energy. Roberts, F.P.; Jenks, G.H.; Bopp, 
C.D. (Battelle Pacific Northwest Labs., Richland, Wash. (USA)). 
Jan 1976. Contract E(45-1)-1830. 91p. Dep. NTIS $6.00. 

Buildup and release behavior of radiation-induced stored 
energy was investigated for several synthetic solidified high-level 
waste forms: two borosilicate glass formulations, calcine, calcine 
on Al,O;, and a hot press compact of 50 percent waste oxide—50 
percent quartz. Fused silica and Al,O;, without waste oxides, were 
also investigated. Average heat capacities of some of the materials 
were also measured. The materials were irradiated either by inter- 
nal alpha radiation **Cm or by neutron irradiation in ORR. The ir- 
radiations simulated the effects resulting from self-irradiation of 
the waste for storage periods up to nearly 1000 years for wastes 
from PWR-UO, fuel [equivalent to periods of approximately 10 
years for mixed wastes from UO, fuel (?/;) and plutonium recycle 
fuel ('/;)]. Results showed that the amounts of stored energy over 
a — of about 10 years at relatively low storage temperatures 
following reprocessing are such that only moderate temperature in- 
creases (less than 200°C) in the wastes would occur in the event of 
sudden release of the stored energy. Extrapolation to longer 
storage times in a geologic repository indicated that saturation of 
energy storage would occur at 50 cal/g or less for each of the 
waste types; the AT corresponding to release of 50 cal/g would be 
about 250° for most of the waste types. The experimental results 
also showed no apparent way in which a sudden release could 
occur except as a result of sudden large increases in waste tem- 
perature caused by a heat source other than the stored energy. 


12610 (BNWL— 1953) Shielding analysis for the sealed storage 
cask concept. Zimmerman, M.G. (Battelle Pacific Northwest Labs., 
Richland, Wash. (USA)). Oct 1975. Contract E(45-1)-1830. 83p. 
Dep. NTIS $6.00. 

A shielding study in support of the sealed storage cask con- 
cept for the Retrievable Surface Storage Facility has been 
completed. This study consists of an analysis of dose rates from 
solidified waste under various shielding conditions. The radiation 
sources considered were high level radioactive wastes from PWR- 
uranium cycle, PWR-Pu recycle, LMFBR, and HTGR fuels. The 
types of shielding considered include massive shields of steel, 
concrete or water for the cylindrical solidified waste canisters, end 
shielding of the canisters, streaming through the air cooling inlet 
and outlet ports of the shields, and large distances through air 
from a waste storage array. 


12611 (ORNL/MIT—198) Leaching of radioactive nuclides 
from cement grouts. Part II. Stanley, W.T.; Avgerinos, G.F.; Gon- 
zalez, B.; Hemley, P.J. (Oak Ridge National Lab., Tenn. (USA)). 
21 Oct 1974. 54p. Dep. NTIS $4.50. 

The determination of the leaching rate of radioactive "Cs 
from a cement grout should the grout be contacted by water is 
necessary for environmental protection. The effect of the leachant 
turnover rate on '’Cs leaching rates was evaluated with batch and 
continuous (modified Soxhlet extractor) modes of experimenta- 
tion. Three additives (Grundite, potter’s clay, and Conasauga 
shale) were compared in terms of capability of radioactive isotope 
retention, while two leachants (tap and distilled water) were in- 
vestigated. The Soxhlet extractor experiment resulted in the 
highest rate of leaching, and Conasauga shale was found the best 
additive for '*"Cs immobilization. Tap water used as leachant was 
more effective than distilled water. Data were analyzed using 
models involving isotopic diffusion in the grout and involving diffu- 
sion plus a time dependent boundary condition at the interface of 
grout specimen and leachant. 


12612 (SAND—75-6093) Thermomechanics problems in 

nuclear waste disposal. Bertram, L.A. (Sandia Labs., Albuquerque, 

ae (USA)). 1976. 20p. (CONF-760404—4). Dep. NTIS 
-50. 

From 8. southeastern conference on theoretical and applied 
mechanics; Blacksburg, Virginia, United States of America “"USA® 
(Apr 1976). 

A simple worst case analysis indicates that the thermal ex- 
pansion of buried radioactive waste and the surrounding rock does 
not preclude the burial of waste, provided that it has been aged 5- 
10 years, and provided that void space in the borehole is made 
available by costly additional drilling and modification of the 
borehole. The results of the analysis also indicate that detailed 
models are necessary for design purposes, and also, these results 


oo the parameters which will determine optimum designs. 
(auth) 


12613 (SAND—76-5229) Radioactive Waste Disposal Pilot 
Plant concept for a New Mexico site. Weart, W.D. (Sandia Labs., 
Albuquerque, N.Mex. (USA)). 1976. 13p. (CONF-760310—2; 
SM—207/74). Dep. NTIS $3.50. 

From IAEA symposium on the management of radioactive 
waste; Vienna, Austria (22 Mar 1976). 

Twenty years of investigation have shown that disposal of 
nuclear wastes in deep salt formations is the surest means of isolat- 
ing these wastes from the biosphere for the extremely long period 
of time required. A large scale demonstration of this capability will 
soon be provided by a Radioactive Waste Disposal Pilot Plant 
(RWDPP) to be developed in southeastern New Mexico. Initially, 
the pilot plant will accept only ERDA generated waste; high level 
waste from the commercial power reactor fuel cycle will eventually 
be accommodated in the pilot plant and the initial RWDPP design 
will be compatible with this waste form. Selection of a specific site 
and salt horizon will be completed in June 1976. Conceptual 
design of the RWDPP and assessment of its environmental impact 
will be completed by June 1977. Construction is expected to start 
in 1978 with first waste accepted in 1982. The present concept 
develops disposal areas for all nuclear waste types in a single salt 
horizon about 800 meters deep. This single level can accommodate 
all low level and high level waste generated in the United States 
through the year 2010. A major constraint on the RWDPP design 
is the ERDA requirement that all waste be ‘‘readily’’ retrievable 
during the duration of pilot plant operation. (auth) 


12614 (USGS—4339-5) Shale, mudstone, and claystone as 
potential host rocks for underground emplacement of waste. 
Merewether, E.A.; Sharps, J.A.; Gill, J.R.; Cooley, ME. 
(Geological Survey, Denver, Colo. (USA)). 1973. Contract 
AT(40-1)-4339. 90p. Dep. NTIS $5.00. 

The suitability of the argillaceous formations in the conter- 
minous United States as host rocks for underground waste em- 
placement is reviewed in terms of available geologic information. 
The strata are considered mainly according to their dimensions, 
depth, composition, permeability, structural and seismic history, 
and to the extent of drilling in the area. Shale, mudstone, and 
claystone of marine origin, in areas of little structural deformation 
and seismic risk, are generally the most promising. These include 
the Ohio Shale of Devonian age in northern Ohio and the Devoni- 
an-Mississippian Ellsworth Shale and Mississippian Coldwater 
Shale in Michigan. In the Rocky Mountain states, the Pierre Shale 
and other thick shales of Late Cretaceous age are also potential 
host rocks. (auth) 


12615 Tritium containment after burial of contaminated solid 
waste. Wheeler, M.L.; Warren, J.L. (Los Alamos Scientific Lab., 
NM). Trans. Am. Nucl. Soc.; 22: 741(Nov 1975). 

From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


12616 Two nuclide m models at the Maxey Flats 
Nuclear Waste Burial Site. Gat, U. (Oak Ridge National Lab., TN); 
Thomas, J.D.; Clark, D.T. Trans. Am. Nucl. Soc.; 22: 101(Nov 
1975). 

From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


ENVIRONMENTAL ASPECTS 


REFER ALSO TO CITATION(S) 14345 


HEALTH AND SAFETY 


REFER ALSO TO CITATION(S) 12592, 14440, 14498, 14619, 
14711, 14713, 14717, 14718, 14719, 14720, 14722, 14723, 
14734, 14737, 14738, 14740, 14741, 14743, 14745, 14749, 
14750, 14751, 14752, 14753, 14757, 14765, 14766, 14769, 
14770, 14771, 14772, 14773, 14774, 14775, 14777, 14779, 14780 


12617 Plutonium release rates from **Pu fuels exposed to 
aquatic environments. Matlack, G.M.; Patterson, J.H.; Nelson, 
G.B.; Waterbury, G.R. (Los Alamos Scientific Lab., NM). Trans. 
Am. Nucl. Soc.; 22: 100-101(Nov 1975). 

From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


RESERVES 1321 

e 
t 


1322 


REGULATIONS 
12618 the AD HOC Study 
Group on facilities. Kreiter, 


M.R.; Platt, A.M. ( ones Pacific Northwest Labs., 
Richland, Wash. (USA)). hae 1975. 115p. Dep. NTIS $5.50. 

To provide isolation of strategic materials and confinement 
of nuclear wastes, the basic facilities considered in assessing the 
DFCF and IFCF were mixed plutonium and uranium oxide and 
HTGR fuel fabrication, fuel reprocessing, high-enrichment isotopic 
separation and interim waste storage. Reactors, low-enrichment 
isotopic separation, and low-enrichment uranium facilities were ex- 
cluded. It is expected that the IFCF would attract uranium fuel 
fabrication and pseu) reactors. An assumption was made for the 
study that the choice of either IFCF or DFCF would not alter the 
nuclear power generation pattern postulated to exist up to the year 
—— The advantages of IFCF are seen to outweigh disadvantages. 
(auth) 


12619 Nuclear research: program in review. Kouts, 
H.J.C. (Nuclear Regulatory Commission, Washington, DC). Nucl. 
Mater. Manage.; 4: No. 3, 50-56(Fal 1975). 

From 16. annual meeting of the Institute of Nuclear Materi- 
als Management, Inc.; New Orleans, LA, USA (18 Jun 1975). 

The research program of the US NRC is reviewed. 
Safeguards and measures are defined. Accounting and MUF are 
also covered. Questions on fuel cycle, inspection, and NRC's infor- 
mation system are outlined. A few areas of research in physical 
protection that appear attractive are listed. (DLC) 


ACCOUNTABILITY AND SAFEGUARDS 


REFER ALSO TO CITATION(S) 13754, 13761, 13762, 13763, 
13781, 14111, 14184 


(CONF-741040—P2, pp 209-224) Role of the small ac- 
celerator in the Nondestructive Assay Laboratory. Evans, A.E. Jr.; 
Atwell, T.L.; Augustson, R.H.; Malanify, J.J.; Menlove, H.O. (Los 
Alamos Scientific Lab., NM). 1974. 

From 3. conference on the use of small accelerators; 
Denton, Texas, USA (21 Oct 1974). 

In Proceedings of the third conference on application of 
small accelerators. Vol. II. 

The small accelerator has been a valuable asset for the 
development of techniques to assay fissionable materials in support 
of the Nuclear Safeguards Program. In particular, the availability 
of a 3-MeV Van de Graaff accelerator as a source of neutrons of 
precisely controllable energy spectrum, intensity, and time dura- 
tion has made possible the development of extremely reliable assay 
systems. Cockroft-Walton-type accelerators of both the conven- 
tional and sealed-tube types, used as generators of 14-MeV 
3H(d,n)‘e neutrons, have also been important in the development 
of nondestructive assay techniques. Fundamental information ob- 
tained from the study of accelerator-based assay systems has also 
been applied to the development of less expensive, transportable 
systems which utilize isotopic neutron sources. 


12621 Hand-held personnel and vehicle monitor. Kunz, W.E.; 
Henry, C.N.; Worth, G.M.; Hastings, R.D. (Los Alamos Scientific 
Lab., NM). Nucl. Mater. Manage.; 4: No. 3, 246-255(Fal 1975). 

From 16. annual meeting of the Institute of Nuclear Materi- 
als Management, Inc.; New Orleans, LA, USA (18 Jun 1975). 

The prototype hand-held monitor can detect small amounts 
of SNM with much higher probability than the conventional hand- 
held monitor with audible monitoring of the individual counts. It is 
also easier to use in field operations because the operator does not 
need to devote strict attention to small count rate variations in a 
generally noisy and distracting environment. (auth) 


12622 Some things we should have known about calculating 
LEMUF: but didn’t. Ferris, Y.M. (Dow Chemical, Golden, CO); 
Geoffrey, J.R.; Suda, $.C. Nucl. Mater. Manage.; 4: No. 3, 337- 
346(Fal 1975). 
From 16. annual meeting of the Institute of Nuclear Materi- 
als Management, Inc.; New Orleans, LA, USA (18 Jun 1975). 
After introduction of the concept of limit of error for the 
MUF (LEMUF), the definition of the quantity, MUF, becomes 
crucial to the computational method of arriving at its limit of 
error. In order to demonstrate the MUF-LEMUF conflict a simula- 
using a manufacturing plant, was designed for 
urpose of examining the underlying issues associated with 
MUE This simulation takes in the full range of plant activity from 
receipt of raw materials to shipment of final product. To provide 
insight into the creating of MUF in real-life situations, the mea- 
surements performed at each stage of the manufacturing process 
are simulated with provisions for taking into account normal mea- 
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surement variation and abnormal errors or human mistakes in 
transcription. Also taken into account are materials dispersed in 
the manufacturing process. At the conclusion of a production 
period, an accounting process takes place to determine book and 
physical differences, providing a simulation of MUF. Several sug- 
tions are offered to resolve the current MUF-LEMUF dilemma. 
is believed LEMUF can be a viable nuclear materials control 
pedis only if the current dilemma is resolved. (DLC) 


12623 Nondestructive assay technology and in-plant dynamic 
materials control. Keepin, G.R. (Los Alamos Scientific Lab., NM). 
Trans. Am. Nucl. Soc.; 22: 833-834(Nov 1975). 

From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


12624 Quantitative evaluation of a real-time material control 
system for a mixed-oxide fuel plant. Harris, L. Jr. (Science Applica- 
tion, Inc., Huntsville, AL); Kull, L.A.; Bain, E.E.; Gozani, T.; Sim- 
mons, G.L.; Olliver, R.T.; Pomernacki, C.L. Trans. Am. Nucl. Soc.; 
22: 142-143(Nov 1975). 

From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


12625 Linear filtering applied to safeguards of nuclear materi- 
al. Pike, D.H. (Univ. of Tennessee, Knoxville); Morrison, G.W.; 
Holland, C.W. Trans. Am. Nucl. Soc.; 22: 143-144(Nov 1975). 
From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


12626 Improvement of safeguards in plutonium fuel recycling. 
Smiley, S.H. (Nuclear Regulatory Commission, Washington, DC). 
IEEE Trans. Nucl. Sci.; NS-23: No. 1, 65- 69(Feb 1976). 

From 22. nuclear science symposium and 7. nuclear power 
systems symposium; San Francisco, CA, USA (19 Nov 1975). 

Objectives and present status of two safeguards studies un- 
dertaken by the Nuclear Regulatory Commission (NRC) are 
discussed. Fixed site physical security elements being evaluated are 
listed. Measures being considered to protect nuclear materials in 
transit are given. (JGB) 


ADMINISTRATIVE AND REGULATORY 


12627 (BNWL-B—474) Automated data acquisition and analy- 
sis system for inventory verification. Sorenson, R.J.; Kaye, J.H. 
(Battelle Pacific Northwest Labs., Richland, Wash. (USA)). Mar 
1974. Contract E(45-1)-1830. 30p. Dep. NTIS $4.50. 

A real-time system is proposed which would allow CLO 
Safeguards Branch to conduct a meaningful inventory verification 
using a variety of NDA instruments. The overall system would in- 
clude the NDA instruments, automated data handling equipment, 
and a vehicle to house and transport the instruments and equip- 
ment. For the purpose of the preliminary cost estimate a specific 
data handling system and vehicle were required. A Tracor 
Northern TN-11 data handling system including a PDP-11 
minicomputer and a measurement vehicle similar to the Commis- 
sion’s Regulatory Region I van were used. The basic system is cur- 
rently estimated to cost about $100,000, and future add-ons which 
would expand the systems’ capabilities are estimated to cost about 
$40,000. The concept of using a vehicle in order to permanently 
rack mount the data handling equipmentoffers a number of 
benefits such as control of equipment environment and allowance 
for improvements, expansion, and flexibility in the system. Justifi- 
cation is also presented for local design and assembly of the 
overall system. A summary of the demonstration system which il- 
lustrates the advantages and feasibility of the overall system is in- 
cluded in this discussion. Two ideas are discussed which are not 
considered to be viable alternatives to the proposed system: addi- 
tion of the data handling capabilities to the semiportable ‘'cart’’ 
and use of a telephone link to a large computer center. (DLC) 


12628 NRC safeguards and related issues. Gilinsky, V. 
(Nuclear Regulatory Commission, Washington, DC). Nucl. Mater. 
Manage.; 4: No. 3, 9-16(Fal 1975). 

From 16. annual meeting of the Institute of Nuclear Materi- 
als Management, Inc.; New Orleans, LA, USA (18 Jun 1975). 

Issues raised by the need for nuclear safeguards are 
discussed. Existing safeguards measures, improvements, and new 
measures under consideration are discussed. Guards, security, and 
the resulting effect on civil liberties are discussed. (DLC) 


12629 International safi s issues: the U. S. viewpoint. 
Giller, E.B. (Energy Research and Development Administration, 
Washington, DC). Nucl. Mater. Manage.; 4: No. 3, 43-49(Fal 
1975). 


| 


AUGUST 1976 


From 16. annual meeting of the Institute of Nuclear Materi- 
als Management, Inc.; New Orleans, LA, USA (18 Jun 1975). 

The background to U. S. policy on international nuclear 
technology is described, including the Atoms for Peace program. 
Contributions of U. S. to IAEA are pointed out. Developments in 
ye security systems are next discussed. It is emphasized that 

. §. has no mo ly on the nuclear market and Id remain 
in it while pressing for proper safeguards. (DLC) 


12630 NRC special studies: a status report. Smiley, S.H. 
(Nuclear eri Commission, Washington, DC). Nucl. Mater. 
Manage.; 4: No. 3, 64-70(Fal 1975). 

From 16. annual meeting of the Institute of Nuclear Materi- 
als Management, Inc.; New Orleans, LA, USA (18 Jun 1975). 

The Nuclear Energy Center Site Survey, being conducted by 
NRC for Cong as required by the Energy Reorganization Act 
of 1974, is to identify nationwide potential sites and to assess the 
feasibility of locating power reactors and fuel cycle facilities on 
such sites. The safeguards aspect is being: studied also. Questions 
to be answered in the report to Congress are given. (DLC) 


12631 Recent developments in government policy toward trans- 
portation of nuclear materials. Brobst, W.A. (Energy Research and 
Development Administration, Washington, DC). Nucl. Mater. 
Manage.; 4: No. 3, 202-209(Fal 1975). 

From 16. annual meeting of the Institute of Nuclear Materi- 
als Management, Inc.; New Orleans, LA, USA (18 Jun 1975). 

In December 1974, AEC announced that it was planning to 
take over all shipments of Government-owned special nuc 
material above trigger quantities. This paper discusses the sig- 
nificance of the nuclear industry of this and other cargo security 
decisions. The current situation regarding the refusal of the rail- 
roads to haul spent fuel except in special train service is reviewed. 
ERDA has approached the ICC for resolution of the problem and 
nuclear industry is gathering support. Many states are still attempt- 
ing to enact local regulations on nuclear shipments, in spite of the 
preemptive clauses in several Federal acts. The growing problems 
of viability of the nuclear fuel cycle are reviewed with an eye 
toward transportation. (auth) 


12632 Issues related to choosing a guard force structure. Auer- 
back, C.; Cusack, J.; Green, L.; Higinbotham, W.; Indusi, J.; Mar- 
cuse, W.; Weinstock, E. (Brookhaven National Lab., Upton, NY). 
Nucl. Mater. Manage.; 4: No. 3, 210-218(Fal 1975). 

From 16. annual meeting of the Institute of Nuclear Materi- 
als Management, Inc.; New Orleans, LA, USA (18 Jun 1975). 

The establishment of a federal security force has been sug- 
gested as an additional step to protect nuclear material. The force 
would be given the responsibility for guarding nuclear facilities and 
shipments of nuclear materials. This paper summarizes a study to 
identify the issues that are relevant to choosing between the 
private guard forces that are presently employed by industry or a 
guard force under federal authority. To examine the issues which 
would be relevant, three possible types of security force structures 
were selected for comparison: a federal force under central 
authority, a private guard force employed by or under contract to 
a facility, and a private arrangement to employ local police officers 
similar to the arrangement for armed guards at airports. The issues 
were divided into seven categories: (1) Legal Considerations, (2) 
Liability, (3) Staffing and Operations, (4) Costs, (5) Relationship 
to Off-site Forces, (6) Management and Control, (7) Transporta- 
tion. (auth) 


12633 Effective guard force. Becker, R.C. (Univ. of California, 
Livermore). Nucl. Mater. Manage.; 4: No. 3, 226-232(Fal 1975). 
‘From 16. annual meeting of the Institute of Nuclear Materi- 
als Management, Inc.; New Orleans, LA, USA (18 Jun 1975). 
Although the number of guards required to provide 
adequate physical security of nuclear materials is often the subject 
of debate, there are more critical factors pertaining to the effec- 
tiveness and efficiency of the protective force. The quality of in- 
struction and training, the utilization of modern technology and 
equipment, the careful analysis of guard functions, the preemploy- 
ment screening and selection, as well as the competitive pay 
schedules are the basic questions that should be investigated 
thoroughly and satisfactorily resolved by the manager. Many stu- 
dies reveal that a large percentage of the overall cost of a 
safeguard program is me to the salary of the protective force. 
This — presents a method whereby this costly, yet important, 
commodity in the safeguards arena can be most beneficial. (auth) 


12634 Simulating physical protection against overt attacks at 
facilities using, processing, or storing nuclear materials. Marcuse, 
W.; Indusi, J.P. (Brookhaven National Lab., Upton, NY). Nucl. 
Mater. Manage.; 4: No. 3, 233-245(Fal 1975). 

From 16. annual meeting of the Institute of Nuclear Materi- 
als Management, Inc.; New Orleans, LA, USA (18 Jun 1975). 
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A simulation model has been formulated and is running on 
the BNL computer which is undergoing refinement and dovding- 
ment. It thus far has shown promising results and should prove 
useful as a tool in evaluating and comparing various physical 
tection plans under a variety of attacker configurations. In addition 
it allows one to assess system effectiveness using tradeoffs of 
guards, perimeter barriers, alarms, procedures and other com- 
ponents in a total security system. Useful data concerning the 
delay times introduced by various types of barriers and contain- 
ment devices have been obtained from a few sources. Collection of 
data along these lines is continuing and may ultimately lead to a 
need for direct experimentation to complete our data needs. Data 
from the physical security plans of contractor and licensee facili- 
ties may easily be inputted to the model. Testing of these plans 
against a set of reference attacks via the model may provide useful 
information relevant to the needs of safeguards and material pro- 
tection. (auth) 


12635 Physical protection, accountability, and process 
Sanders, K.E. (Nuclear Regulatory Commission, 


modelling. 
wae DC). Nucl. Mater. Manage.; 4: No. 3, 256-266(Fal 
1 ; 

From 16. annual meeting of the ‘nstitute of Nuclear Materi- 
als Management, Inc.; New Orleans, LA, USA (18 Jun 1975). 

Process modelling is currently being used in several 
safeguards related projects for systematically analyzing problems 
and evaluating solutions. Although this paper primarily discusses 
the applications of process modelling to automation of nuclear fuel 
manufacturing processes, other projects are identified. Properly 
designed automated processing, including handling and storage, 
should contribute to improved physical protection of special 
nuclear material and vital equipment as well as to improved special 
nuclear material control and accountability. A systematic means of 
determining the ‘’best’’ overall design for safeguards and evaluat- 
ing that design must be applied before plant designs are literally 
set in concrete, necessitating ex post facto design or retrofitting. 
(auth) 


12636 Decision structure for plant Schleter, J.C. 
(National Bureau of Standards, Washington, DC). Nucl. Mater. 
Manage.; 4: No. 3, 406-430(Fal 1975). 

From 16. annual meeting of the Institute of Nuclear Materi- 
als Management, Inc.; New Orleans, LA, USA (18 Jun 1975). 

A systematic study has been performed to determine the in- 
formation necessary for meaningful safeguards decisions. The 
resulting Safeguards Information System (SIS) emcompasses all 
decision makers, in general terms, from those at ERDA Headquar- 
ters to the operator on the process line. Only decision makers 
within the plant are considered in this paper. The basic premises 
and steps employed in developing SIS are described. These include 
rapid two-level reporting of abnormal situations, identification of 
the safeguards decision makers, deduction of safeguards informa- 
tion generated and abnormal situations observed by each as a 
result of operational tasks, and to whom the information is trans- 
mitted. The content of information flowing to and from each deci- 
sion maker from all sources is established and assurance is given 
that each decision maker receives the necessary information and 
that extraneous information is held to a minimum. By means of the 
analysis, a decision structure for safeguards becomes apparent, the 
decision capability of each decision maker can be specified, and 
the sources and flows of information necessary for meaningful 
safeguards decisions can be identified. The application of the 
general SIS, to serve as the basis of a plant-specific SIS, is also 
considered. (auth) 


12637 Pivotal issues viewed by NRC. Larson, HJ. 
(Nuclear Regulatory Commission, Washington, DC). Nucl. Mater. 
Manage.; 4: No. 3, 441-450(Fal 1975). 

From 16. annual meeting of the Institute of Nuclear Materi- 
als Management, Inc.; New Orleans, LA, USA (18 Jun 1975). 

The safeguards responsibilities of the NRC are discussed. 
Proposed requirements for protection of nuclear material in transit 
are described. Major safeguards issues, which include Pu recycle, 
are also discussed. (DLC) 


12638 IAEA safeguards and the U. S. Mahy, J.F. Jr. (Energy 
Research and Development Administration, Washington, DC). 
Nucl. Mater. Manage.; 4: No. 3, 535-541(Fal 1975). 

From 16. annual meeting of the Institute of Nuclear Materi- 
als Management, Inc.; New Orleans, LA, USA (18 Jun 1975). 

Two major areas are covered: First, the current status of the 
Presidential er in support of the NPT to permit the IAEA to 
apply its safeguards to any U. S. nuclear activities, exclusive of 
those activities with direct national security significance. This in- 
cludes an estimate of when the Offer might come into effect, some 
of the political issues which will affect its implementation, some of 
the procedures which have been worked out, and guidelines used 
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in arriving at the current draft of the U. S.-IAEA safeguards agree- 
ment. The second area is a review of U. S. activities supporting 
technically ae IAEA safeguards. This includes a description 
of current U. S. R and D on techniques and instrumentation, 
system studies, special exercises, staffing support, and participation 
in special technical meetings. (auth) 


12639 Societal risk approach to safeguards and evalua- 
tion. Murphey, W.M. (National Bureau of Standards, Washington, 
DC); Sherr, T.S.; Bennett, C.A. Nucl. Mater. Manage.; 4: No. 3, 
588-606( Fal 1975). 

From 16. annual meeting of the Institute of Nuclear Materi- 
als Management, Inc.; New Orleans, LA, USA (18 Jun 1975). 

A comprehensive rationale for safeguards design and 
evaluation, and a framework for continuing systematic assessment 
of the system's effectiveness and efficient allocation of available 
safeguards resources for balanced protection, were developed. The 
societal risk approach employed considers the likelihood of suc- 
cessful destructive acts involving nuclear materials or facilities and 
the magnitude of the effects on society. The safeguards problem is 
described in terms of events affecting societal risk and adversary 
actions. Structure of the safeguards system and the evaluation of 
its adequacy are discussed. Adversary characteristics are also 
discussed. (DLC) 


ISOTOPE AND RADIATION SOURCE 
TECHNOLOGY 


REFER ALSO TO CITATION(S) 13134, 13819 


12640 Multifrequency radiation pressure laser, isotope separa- 
tion. Bernhardt, A.F.; Duerre, D.E.; Simpson, J.R.; Wood, L.L. 
(Univ. of California, Livermore). Opt. Commun.; 16: No. 1, 169- 
171(Jan 1976). 

Isotope separation by laser deflection of an atomic beam is 
limited in its efficiency by the accumulation of atoms in metastable 
states. This restriction can be removed with the use of lasers which 
excite metastable atoms to states from which spontaneous decay to 
the ground state is allowed. This is demonstrated in the separation 
of barium isotopes, where efficiency was improved from a lower 
limit of 70 percent to at least 83 percent using a second laser. Effi- 
ciency approaching 100 percent can be achieved in barium with a 
second laser but the required wavelength is not available. 


HEAVY WATER PRODUCTION 
REFER ALSO TO CITATION(S) 14276 


12641 Dual temperature isotope exchange system. Spevack, J.S. 
(to Deuterium Corp.). US Patent 3,933,995. 20 Jan 1976. Filed 
date 12 Mar 1971. 8p. 

Improvements in the method for isotope concentration by 
dual temperature exchange between feed and auxiliary fluids in a 
multistage system are described. In a preferred embodiment the 
first is a vaporizable liquid and the auxiliary fluid a gas, comprising 

for improving the heating and/or cooling and/or humidifying 
and/or dehumidifying operations. 


RADIATION SOURCES 


12642 (MLM—2291) Ultrasonic examination of thin iridium 
hemispheres for the multihundred watt heat source. Dudley, W.A. 
(Mound Lab., Miamisburg, Ohio (USA)). 30 Dec 1975. Contract 
E-33-1-GEN-53. 14p. Dep. NTIS$4.00. 

An ultrasonic method was developed for nondestructive in- 
spection of the structural integrity of the 20-mil (0.0508-cm) thick 
iridium hemispheres that are used in the fabrication of Multihun- 
dred Watt (MHW) radioisotopic heat sources. A hemisphere was 
considered unacceptable if a back-surface ultrasonic response 
change was equivalent to that obtained from a 0.010-in. (0.0254- 
cm) diameter flat-bottomed hole in the standard. Flaws were de- 
tected in hemispheres made by the initial fabrication process. Typi- 
cal flaws found ultrasonically in these units and revealed by metal- 
lography are shown. Hemispheres formed after a change to a dif- 
ferent fabrication process were free of flaws. (auth) 
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12643 Optimizing a ‘CsCl radiation source. Libby, R.A. 
(Battelle Northwest Labs., Richland, WA). Trans. Am. Nucl. Soc.; 
22: 108-109( Nov 1975). 

From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


DESIGN AND FABRICATION 


12644 Equipment and operations for preparing ***Cf neutron 
sources for interstitial cancer radiotherapy research. Walker, V.W. 
(E.I. du Pont de Nemours and Co., Aiken, SC). Conf. Remote Syst. 
Technol., Proc.; 23: 3-10( 1975). 

From 23. conference on remote systems technology; San 
Francisco, California, USA (16 Nov 1975). 

See CONF-751115—. 

Californium-252 medical source assemblies are fabricated 
with remotely operated equipment in the Medical Source Facility 
at the Savannah River Laboratory. All operations from the 
preparation of the clad wire to the fabrication of implant assem- 
blies are performed with specially designed machines intended for 
production-type operation. The difficulties in handling objects that 
are as small as the core wire, 0.015 x 0.160 in., have required the 
development of new techniques, such as a miniature swager-draw- 
bench, and the use of telephoto TV monitors to observe a capsule- 
loading operation. 


OTHER INDUSTRIAL USES 


12645 for the beneficial use of radioisotopic waste. 
Sivinski, H.D.; Trauth, C.A. Jr.; Whitfield, W.J. (Sandia Labs., Al- 
buquerque, NM). Trans. Am. Nucl. Soc.; 22: 107-108(Nov 1975). 

From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


12646 Application of radionuclides in the study of sediment 
and treatment of waste effluents. Case, F.N. (Oak Ridge 
National Lab., TN). Trans. Am. Nucl. Soc.; 22: 109-110(Nov 
1975). 
From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


12647 Fifth **Cf utilization shows: **Cf 
becoming more diversified. Californium-252 Prog.; No. 20, 3-7(Jan 
1976). 

From 5. Cf utilization meeting; San Diego, CA, USA (4 
Nov 1975). 

Topics discussed under rate sections include: 
radiotherapy-radiobiological studies with **Cf; protection and 
dosimetry of *32Cf radiations for implant therapy; clinical ex- 
perience with ™Cf; neutron dosimetry-fission neutron dosimetry, 
response of therr dosimeters to *Cf; natural 
resources exploration-uraniom exploration using **Cf; uranium 
borehole logging using ***Cf; measuring thermal neutron absorption 
cross sections of formation brines; pollution control-determining 
trace elements in the Mahoning River System; process control- 
neutron activation analysis with **Cf at Kodak; analysis of coal 
with *Cf; on-line analysis of foundary sands; determining of 
bromine in polystyrene and polyethylene; continuous on-line hafni- 
um monitor; neutron activation analysis-determining sodium and 
manganese in rock samples; determining content of wood; neutron 
gaging-determining gadolinium in fuel pellets; and neutron radiog- 
raphy-detection of adhesive bond line flaws by neutron radiog- 
raphy. The Fifth **Cf Utilization Meeting held in San Diego on 
Nov. 4—6, 1975 is briefly reviewed. (TFD) 


ISOTOPIC POWER SUPPLIES 
REFER ALSO TO CITATION(S) 12617 


12648 (LA—6082) Performance of multihundred-watt fueled- 
sphere assemblies in the safety verification test. Cramer, E.M. (Los 
Alamos Scientific Lab., N.Mex. (USA)). Sep 1975. Contract W- 
7405-Eng-36. 25p. Dep. NTIS $5.00. 

Seven fueled-sphere assemblies equivalent to those proposed 
for use in multihundred-watt thermoelectric generators were sub- 
jected to conditions that simulated the sequential environments 
produced by an orbital abort and earth impact. The procedures 
were similar to those in the Safety Sequential Test, and the assem- 
blies differed only in minor dimensional and power level changes. 
All assemblies met the specifications for flight quality units. Visual 
examination indicated that all the iridium shells had lost their con- 
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tainment capability; however, rupturing of two shells was not con- 
firmed. Five were obviously ruptured, and the fuel in three was ex- 
posed. All iridium fractures were essentially intergranular. A large 
grain size may have promoted this type of failure. Half of the vent 
assemblies failed to pass helium at ambient temperature after the 
test. Failure was because of nonmetallic materials in the vent frits. 
Release of plutonia per unit area of cracks in a containment shell 
ruptured by simulated earth impact was determined. 


12649 (MDC-G—4443) Comparative behavior of plutonia-238 
base fuel forms with and without curia-242 additions. Watrous, 
J.D.; Andelin, R.L.; Walker, J.C.; Ferguson, W.E. (McDonnell 
Douglas Astronautics Co., Richland, Wash. (USA). Donald W. 
owe Labs.). Jan 1975. Contract AT(45-1)-2138. 57p. Dep. 
NTIS $4.50. 

Mechanical behavior of plutonium-238 oxide and cermet 
radioisotope fuel forms during reentry from space operation is ex- 
pected to be dependent upon the age of the fuel. A program to 
determine aging effects by accelerating helium generation is 
described. The results, the problems encountered, and the conclu- 
sions relevant to heat source technology determined during this 
fuel aging program are discussed. 


DESIGN AND FABRICATION 


12650 Cold fuel thermionic converter. Dunlay, J.B.; Howard, 
R.C. (to Thermo Electron Corp.). US Patent 3,932,776. 9 Dec 
1966. vp. 


12651 Miniaturized nuclear battery. Adler, K.; Ducommun, G. 
US Patent 3,934,162. 20 Jan 1976. Priority date 26 May 1972, 
Switzerland. 6p. 

The invention relates to a miniaturized nuclear battery, con- 
sisting of several in series connected cells, wherein each cell con- 
tains a support which acts as positive pole and which supports on 
one side a B-emitter, above said emitter is a radiation resisting in- 
sulation layer which is covered by an absorption layer, above 
which is a collector layer, and wherein the in series connected 
calls are disposed in an airtight case. 


12652 Schottky barrier betavoltaic battery. Manasse, F.K. 
(Drexel Univ., Philadelphia); Pinajian, J.J., Tse, A.N. IEEE Trans. 
Nucl. Sci.; NS-23: No. 1, 860-870(Feb 1976). 

From 22. nuclear science symposium and 7. nuclear power 
systems symposium; San Francisco, CA, USA (19 Nov 1975). 

A new nuclear betavoltaic battery is described. It uses a 
Schottky barrier in place of the more standard p-n junction diode, 
along with '7Pm metal film rather than Pm,O, oxide as in the 
commercially available Betacel. Design details of the battery in- 
cluding measurement of absorption, conversion efficiency, 
thickness etc. as functions of resistivity and other cell parameters 
are described. A prototype design is discussed and its performance 
assessed. (auth) 


USES 


12653 (ERDA-SNS— 3063-8) Nuclear-powered Hysat 
Spacecraft: comparative design study. Raab, B. (Fairchild Space 
and Electronics Co., Germantown, Md. (USA)). Aug 1975. Con- 
_— 63p. (FSEC-NSG—217-75/60). Dep. NTIS 

The study shows that the all-nuclear spacecraft can have a 
substantial weight advantage over a hybrid (nuclear/solar) or all- 
solar spacecraft, owing to a further reduction in power require- 
ment, and to the elimination of such equipment as the sensor gim- 
bal and rotating joint assemblies. Because the need for a sun- 
oriented section is eliminated, the all-nuclear spacecraft can be 
designed as a monolithic structure, with the sensor and other 
payload firmly secured in a fixed position on the structure. This 
enhances attitude stability while minimizing structural weight and 
eliminating the need for flexible fluid lines. Sensor motion can be 
produced, varied, and controlled within the limits specified by the 
study contractors by moving the entire spacecraft in the prescribed 
pattern. A simple attitude control system using available hardware 
suffices to meet all requirements. 


12654 Cold applications. Perrigo, L.D. (Battelle 
Northwest Labs., Richland, WA). Trans. Am. Nucl. Soc.; 22: 
107(Nov 1975). 

From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 
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PRODUCTION 


REFER ALSO TO CITATION(S) 12676, 12678 


12655 Study of the efficiency of hydrogen liquefaction. Baker, 
C.R.; Shaner, R.L. (Union Carbide Corp., Tonawanda, NY). pp 
2B.17-2B.41 of In Hydrogen energy. Vol. II. Veziroglu, T.N. (ed.). 
Coral Gables, FL; Univ. of Miami (1976). 

From 1. world hydrogen energy conference; Miami Beach, 
Florida, United States of America *USA® (1 Mar 1976). 

See CONF-760304—P2. 

The use of liquid hydrogen as a jet aircraft fuel has a 
number of environmental and technological advantages over con- 
ventional fuels. The liquefaction of hydrogen requires a large ex- 
penditure of energy. There are many inefficiencies that are a part 
of any practical liquefaction process. Current technology has been 
investigated for the best available system. Parametric studies have 
been made to identify where inefficiencies occur and to optimize 
and integrate the component parts. Flowsheets are presented for a 
module that will produce 250 tons per day of liquid hydrogen. Ap- 
proximately ten of these modules would be needed for a major air- 
port in the 1990's. The advantages of producing a product with a 
minimum amount of ortho to para hydrogen conversion are 
pointed out. The optimum degree of conversion has been deter- 
mined for a liquid hydrogen product that will be used within a 

iven time. An assessment has been made regarding the potentials 
‘or improvement of the processing schemes and equipment over 
the next 10 to 25 years. (auth) 


12656 Feasibility of hydrogen production by direct water 
splitting at high temperature. Ihara, S. (Electrotechnical Lab., 
Tokyo). pp 5B.55-5B.70 of In Hydrogen energy. Vol. Il. Veziroglu, 
T.N. (ed.). Coral Gables, FL; Univ. of Miami (1976). 

From 1. world hydrogen energy conference; Miami Beach, 
Florida, United States of America *USA® (1 Mar 1976). 

See CONF-760304—P2. 

Conceptual study on the process of hydrogen production by 
direct dissociation of water using high-temperature solar energy is 
described. Calculated result of equilibrium composition of water 
vapor, hydrogen, and oxygen suggests that temperatures above 
3000°K are required for the dissociation of water. Considerations 
are made on a solar furnace for supplying such high-temperature 
energy. Basic ideas on the method for separating hydrogen and ox- 
ygen from high temperature water vapor are suggested. Analysis of 
overall efficiency and target cost shows that the process will be 
justified for practical use if an effective separation method can be 
developed. (auth) 


ELECTROLYSIS 
REFER ALSO TO CITATION(S) 12681, 12697, 12891 


12657 Theory of hydrogen production in a photoelectrochemi- 
cal cell. Bockris, J.M.; Uosaki, K. (Flinders Univ., Bedford Park, 
Australia). pp 5B.1-5B.30 of In Hydrogen energy. Vol. Il. 
Veziroglu, T.N. (ed.). Coral Gables, FL; Univ. of Miami (1976). 

From 1. world hydrogen energy conference; Miami Beach, 
Florida, United States of America *USA® (1 Mar 1976). 

See CONF-760304—P2. 

Theoretical expressions for photocurrents of p-type and n- 
type semiconductors are set up under estimation that the rate 
determining step is discharge process in both cases. Similarly to 
the treatment for metal electrodes developed by the present 
authors, the photoelectrochemical process in semiconductors is 
considered in terms of the solid state and quantum electrochemical 
processes involved. Photocurrents of individual electrodes were 
calculated by using the characteristics of semiconductors (e.g., 
energy gap and electron affinity). The results of quantum efficien- 
cy are from 10-* to 20 percent depending on the properties of 
semiconductor (cf. a maximum of 0.1 percent in the metal case). 
The calculated results for n-type semiconductors are rather low in 
any case. The experimental high quantum efficiency for TiO, is ex- 
plained by considering the existence of surface state. Photocurrent 
for whole cell is also considered and, after all, hydrogen produc- 
tion rate under solar spectrum by a typical cell is calculated. 
(auth) 


12658 Hydrogen generation by photoelectrolysis of water. 
Nozik, A.J. (Allied Chemical Corp., Morristown, NJ). pp 5B.31- 
5B.54 of In Hydrogen energy. Vol. II. Veziroglu, T.N. (ed.). Coral 
Gables, FL; Univ. of Miami (1976). 
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From 1. world hydrogen energy conference; Miami Beach, 
Florida, United States of America *USA® (1 Mar 1976). 

See CONF-760304—P2. 

Photoelectrolysis of water has been studied using n-type 
TiO,, CdS, and GaP semiconducting electrodes. Current-voltage 
characteristics and the electrode potentials of the semiconductors 
have been obtained as a function of light intensity and wavelength, 
internal cell resistance and potential, pH, and cathode material. A 
model has been devclagedl which indicates that a two-photon 
process is involved, so that photoelectrolysis is sensitized to longer 
wavelengths. However, the anode overvoltage can limit the 
minimum sacemag pe photon energy. For O, evolution on TiO,, 
the overvoltage is about 1.0 V. To overcome this an anodic bias 
potential of about 0.3-0.4 V is needed in order to generate ob- 
servable H, and O, in the cell. For the TiO,-Pt system, a power 
balance was made for single crystals and thin films by measuring 
the input electrical and optical power, and the output chemical 
power (i.e., H, evolution rate). With single crystals of GaP, H, is 
produced with zero bias; conversion efficiencies of about 6 percent 
were measured using broad band visible light. However, the GaP 
electrode is photoelectrochemically unstable. Polycrystalline films 
of CdS generate H, with 0.05 V anodic bias; however, the films 
are also unstable during photoelectrolysis. Data for all three 
semiconductor electrodes provide support for the model. (auth) 


12659 Recent developments of large electrolytic hydrogen 
generators. Laskin, J.B.; Feldwick, R.D. (Teledyne Energy 
Systems, Timonium, MD). pp 6B.3-6B.19 of In Hydrogen energy. 
ae Veziroglu, T.N. (ed.). Coral Gables, FL; Univ. of Miami 
( ). 

From 1. world hydrogen energy conference; Miami Beach, 
Florida, United States of America *USA® (1 Mar 1976). 

See CONF-760304—P2. 

An overview of the history and market of large electrolysis 
units is presented. The historical background introduces and ex- 
plains the thought process behind a new design of Teledyne’s Elec- 
tra Cell alkaline electrolysis hydrogen generators. The new cell 
design enables construction of modules capable of 1.6 tons per day 
of hydrogen. The cost of hydrogen is used as a criteria for the 
selection of optimum performing cells as a function of user 
parameters. It is suggested that due to cell costs, the highest effi- 
ciency cell does not always produce the cheapest hydrogen. (auth) 


12660 Prospects for hydrogen production by water electrolysis 
to be competitive with conventional methods. Srinivasan, S.; Sal- 
zano, F.J. (Brookhaven National Lab., Upton, NY). pp 6B.23- 
6B.37 of In Hydrogen energy. Vol. II. Veziroglu, T.N. (ed.). Coral 
Gables, FL; Univ. of Miami (1976). 

From 1. world hydrogen energy conference; Miami Beach, 
Florida, United States of America "USA® (1 Mar 1976). 

See CONF-760304—P2. 

With the impending unavailability of oil and natural gas, 
hydrogen will be produced on a large scale in the United States 
(1) from coal, or (2) by water electrolysis using electricity derived 
from nuclear or solar energy. In many parts of the world which 
lack fossil fuels, the latter will be the only possible method. The 
cost of purification of hydrogen produced from fossil fuels will in- 
crease its cost to about the same level as that of electrolytic 
hydrogen. When hydrogen is required in relatively small quantities 
too, the electrolytic method is advantageous. To minimize the cost 
of hydrogen produced by water electrolysis, it is necessary to 
reduce capital costs and approach 100 percent energy efficiencies. 
Areas of research, which will be necessary to achieve these goals 
are: (1) maximization of surface areas of electrodes; (2) use of 
thin electrolyte layers; (3) increase of operating temperature in al- 
kaline water electrolysis cells to about 120-150°C; (4) selection 
and evaluation of separator materials; (5) electrocatalysis of the 
hydrogen and oxygen electrode reaction; (6) mixed oxides as ox- 
ygen electrodes; and (7) photoelectrochemical effects. The 
Pate mae made to date and proposed studies on these topics are 

riefly dealt with in this paper. The General Electric Solid Polymer 
Water Electrolyzer and Teledyne Alkaline Water Electrolysis Cells, 
both operating at about 120-150°C, look most promising in achiev- 
ing the goals of low capital cost and high energy efficiency. (auth) 


12661 Water electrolysis under pressure: improvement of ener- 
efficiency by temperature increase. Collaboration of Domaine 
niv., Etudes et Recherches. pp 6B.41-6B.64 of In Hydrogen ener- 
gy. Vol. II. Veziroglu, T.N. (ed.). Coral Gables, FL; Univ. of 
Miami (1976). 

From |. world hydrogen energy conference; Miami Beach, 
Florida, United States of America "USA® (1 Mar 1976). 

See CONF-760304—P2. 

A water electrolysis pilot plant (6.5 kW) of the filter-press 
type has been built. The working pressure is 20 bars, the maximum 
current density 3.5 kA/m2 and the highest temperature 160°C. 
Serious corrosion problems have been encountered due mainly to 
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the caustic embrittlement of steels at Se ae a higher than 
120°C. At a given current density, the cell voltage hardly decreases 
when the temperature goes beyond 120°C if non-activated elec- 
trodes are used. Work is in progress with activated electrodes and 
new diaphragm materials. (auth) 


12662 Performance characteristics of a high-pressure, moderate 
temperature, electrolysis system. Allison, H.J. (Oklahoma State 
Univ., Stillwater). pp 7B.1-7B.22 of In Hydrogen energy. Vol. Il. 
Veziroglu, T.N. (ed. ). Coral Gables, FL; Univ. of Miami (1976). 

From 1. world hydrogen energy conference; Miami Beach, 
Florida, United States of America *USA® (1 Mar 1976). 

See CONF-760304—P2. 

An interdisciplinary team of researchers at Oklahoma State 
University has been developing an electrolysis cell system for use 
as an energy storage mechanism for conventional and unconven- 
tional power systems since 1961. A two-kilowatt prototype system, 
based on a unique electrode design developed at OSU has been 
constructed and tested. The purpose of this paper is to describe 
the OSU system, summarize the basic theory associated with the 
electrolytic production of hydrogen, and to present data related to 
the pate soe tet characteristics of the prototype cell. (auth) 


12663 Development of a low capital cost electrolyzer. Camp- 
bell, B.C. (Billings Energy Research Corp., Provo, Utah). pp 
7B.23-7B.36 of In Hydrogen energy. Vol. II. Veziroglu, T.N. (ed.). 
Coral Gables, FL; Univ. of Miami (1976). 

From |. world hydrogen energy conference; Miami Beach, 
Florida, United States of America *USA® (1 Mar 1976). 

See CONF-760304—P2. 

The ultimate desirability of any commodity, including 
hydrogen, is its overall cost effectiveness including such considera- 
tions as pollution removal and compatibility with existing capital 
investments. One of the most significant economic factors is the 
cost of production. An analysis of current large and small capacity 
electrolyzers indicates that for electrolytic hydrogen to become 
economically desirable more efficient and lower cost units need to 
be developed. (auth) 


12664 Modern technology electrolysis for power application. 
Bidard, R. (CEM, Paris); La Roche, U. pp 7B.53-7B.75 of In 
Hydrogen energy. Vol. II. Veziroglu, T.N. (ed.). Coral Gables, FL; 
Univ. of Miami (1976). 

From |. world hydrogen energy conference; Miami Beach, 
Florida, United States of America *USA® (1 Mar 1976). 

See CONF-760304—P2. 

Electrolysis and thermolysis are the often cited contenders 
for production of hydrogen by splitting water. A thorough ther- 
modynamic analysis does show what conditions have to be met by 
thermolysis to get competitive to the older electrolytic procedure. 
This compared to the actual state of research does indeed justify a 
major effort on the more versatile and more readily available elec- 
trolysis procedure. Different fossil fuel substitution models in dif- 
ferent parts of the western community will result in rather different 
timing of market penetration needs and possibilities. This does en- 
force taking into account the time span needed to implement dif- 
ferent technologies. (auth) 


12665 Hydrogen production plants using electrolytic cells with 
low cost electrodes built into pressure tanks. Hall, F.F. (Stanford 
Univ., CA). pp 7B.77-7B.108 of In Hydrogen energy. Vol. Il. 
Veziroglu, T.N. (ed.). Coral Gables, FL; Univ. of Miami (1976). 

From 1. world hydrogen energy conference; Miami Beach, 
Florida, United States of America "USA® (1 Mar 1976). 

See CONF-760304—P2. 

The electrolytic production method of generating hydrogen 
gas is briefly reviewed, and critical components of electrolytic 
hydrogen production plants are listed. These components are then 
discussed, and recommended approaches and arrangements are 
cited. Recommended arrangement would be operated at moderate 
temperatures and gas pipeline pressures. A hypothetical 150-MW 
Hydrogen Plant is described, including estimates of cost and per- 
formance. Comments are made in regard to several possible 
generating systems which might be used to power hydrogen 
production plants. A comprehensive energy policy is included. 
(auth) 


12666 Commodity hydrogen from off-peak electricity. Darrow, 
K.; Biederman, N.; Konopka, A. (Inst. of Gas Tech. IIT Center, 
Chicago). PR, 8C.17-8C.45 of In Hydrogen energy. Vol. Ill. 
Veziroglu, T.N. (ed.). Coral Gables, FL; Univ. of Miami (1976). 

From |. world hydrogen energy conference; Miami Beach, 
Florida, United States of America *USA® (1 Mar 1976). 

See CONF-760304—P3. 

The use of off-peak electrical power as an energy source for 
the electrolytic production of hydrogen is considered. The present 
industrial uses for hydrogen are examined to determine if hydrogen 
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produced in this fashion would be competitive with the industry's 
on-site production or existing hydrogen prices. A technical and 
economic feasibility analysis of the various components required 
and. of the operation of the b peer as a whole including produc- 
tion, transmission, storage, markets is presented. (auth) 


THERMOCHEMICAL PROCESSES 


12667 (GA-A—13770) Engineering design of a thermochemi- 
cal water-splitting cycle. Quarterly report, September 1—November 
30, 1975. DeGraaf, J.; Porter, J.; Russell, J. (General Atomic Co., 
San Diego, Calif. (USA)). 29 Dec 1975. Contract E(04-3)-167. 
18p. Dep. NTIS $3.50. 

The flowsheet and heat and mass balance calculations for 
the Los Alamos baseline sulfuric acid-sulfur-oxide-sulfide cycle 
have been completed. The overall efficiency is 27 percent, based 
on the higher heating value of hydrogen. This value includes the 
heat required to supply power for helium circulators of the nuclear 
heat source and the compression of the product hydrogen to 70 
atm. The process equipment is being sized and the costs estimated. 


12668 (IS-M—63) Thermochemical water splitting: the reverse 
deacon reaction and alternatives. Ulrichson, D.L.; Yeh, Y.S. (Ames 
Lab., lowa (USA)). 1975. Contract W-7405-Eng-82. I 1p. (CONF- 
7509125—1). Dep. NTIS $3.50. 

From International energy agency meeting; Ispra, Italy (17 
Sep 1975). 

The reverse Deacon reaction is shown to require very high 
temperatures (1100°K or higher) or a catalyst to obtain satisfacto- 
ry reaction rates. If a high temperature is used, the reverse reac- 
tion is likely to occur as the products are cooled. The reverse reac- 
tion could be minimized by very rapid cooling, but this would 
incur irreversible heat losses in addition to the heat required to 
drive the reaction. The work of separation and recycle is also very 
large for this reaction. Preliminary experimental work on the 
chlorination of magnesia and the hydrolysis of magnesium chloride 
indicates that both these reactions must be run as solid gas reac- 
tions. In addition, they must be run in such a way that diffusional 
limitations to the reaction rate are avoided. Successful demonstra- 
tion of such a process may lead to a good alternate to the reverse 
Deacon reaction. 


12669 Investigation of hyd juction from water at high 
temperatures. Nakamura, T. (Electrotechnical Lab., Tokyo). pp 
5B.71-5B.96 of In Hydrogen energy. Vol. II. Veziroglu, T.N. (ed.). 
Coral Gables, FL; Univ. of Miami (1976). 

From |. world hydrogen energy conference; Miami Beach, 
Florida, United States of America *USA® (1 Mar 1976). 

See CONF-760304—P2. 

Possibilities of producing hydrogen and oxygen from water 
at temperatures over 2000°K are investigated. The process of 
direct thermal decomposition of water is studied using a concep- 
tual model. It is shown that the thermodynamic requirements for 
the direct thermal decomposer are difficult to realize from the 
structural viewpoint and that existing separation methods are not 
applicable for such a decomposition process if it is to attain suffi- 
ciently high thermal efficiencies. A two-step thermochemical water 
decomposition process using an alkali metal and employing the 
magnetohydrodynamic effect for separating a chemical component 
in the process is investigated. It is shown that the alkali-metal 
process operates, in principle, at relatively low pressures. In order 
to be efficient, however, the alkali-metal process should operate 
beyond temperature ranges compatible with those of structural 
materials. Finally, a two-step thermochemical decomposition 
process using iron oxide is investigated. It is predicted, as the 
results of thermochemical as well as thermodynamic analyses, that 
the iron oxide process operates efficiently at relatively low tem- 
peratures attainable with solar heat and compatible with structural 
materials. It is concluded that the iron oxide process could utilize 
solar — efficiently to produce hydrogen and oxygen from 
water. (auth) 


BIOSYNTHESIS 


12670 Microbial hydrogen production. Zajic, J.E.; Brosseau, J. 
pp 4B.29-4B.68 of In Hydrogen energy. Vol. II. Veziroglu, T.N. 
(ed.). Coral Gables, FL; Univ. of Miami (1976). 

From 1. world hydrogen energy conference; Miami Beach, 
Florida, United States of America *USA® (1 Mar 1976). 

See CONF-760304—P2. 

In the discussion of microbial hydrogen production the fol- 
lowing aspects are considered: autotrophy and _ heterotrophy; 
biological oxidation; respiration; fermentation; coenzymes and 
electron carriers; cytochromes in anaerobes; nitrogenase relation- 
ship to hydrogen synthesis; and photosynthetic bacteria. 98 
references (LK) 
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12671 Photosynthetic production of h Neil, G. 
(Flinders Univ., Adelaide); Nicholas, DID. poles, J.M.; Mc- 
Cann, J.F. RP 4B.69-4B.76 of If Hydrogen energy. Vol. Il. 
Veziroglu, T.N. (ed.). Coral Gables, FL; Univ. of Miami (1976). 

trom |. world hydrogen energy conference; Miami Beach, 
Florida, United States of America *USA® (1 Mar 1976). 

See CONF-760304—P2. 

The rate of hydrogen produced from Anabaena cylindrica 
under an inert atmosphere and light irradiation has been examined. 
An approximate estimate of the area required to produce hydrogen 
in adequate quantities from Anabaena cylindrica to provide 
enough energy for the needs of a city of .a population of | million 
people has been calculated. (auth) 


12672 Bioconversion of solar energy in salt water: 
photosynthetic hydrogen production systems. Mitsui, A. (Univ. of 
Miami, FL). pp 4B.77-4B.99 of In Hydrogen energy. Vol. Il. 
Veziroglu, T.N. (ed.). Coral Gables, FL; Univ. of Miami (1976). 

rom |. world hydrogen energy conference; Miami Beach, 
Florida, United States of America *USA® (1 Mar 1976). 

See CONF-760304—P2. 

Our progress and future plans in the study of hydrogen 
photoproduction via marine photosynthetic systems are reviewed. 
Special emphasis is placed on the economic and logistical im- 
portance of using salt water as the hydrogen (proton) and electron 
donor in such a system. In addition the advantages of using marine 
photosynthetic microorganisms (i.e., marine photosynthetic bac- 
teria and marine blue-green algae) are discussed from the stand- 
point of maintaining stable mass cultures with high solar conver- 
sion efficiencies (i.e., H, produced unit of solar energy). Finally a 
program is outlined for the multiple utilization of hydrogen 
producing mass cultures, including harvesting cultures for food 
(i.e., protein source) production, using cellular products for 
methane production (through bacterial fermentation), and isolating 
metabolically active cellular products for medical use. (auth) 


COAL GASIFICATION 
REFER ALSO TO CITATION(S) 12398 


12673 Thermal efficiency and cost of producing hydrogen and 
other synthetic aircraft fuels from coal. Witcofski, R.D. (National 
Aeronautics and Space Administration, Hampton, VA). pp 5C.3- 
5C.29 of In Hydrogen energy. Vol. III. Veziroglu, T.N. (ed.). Coral 
Gables, FL; Univ. of Miami (1976). 

From 1. world hydrogen energy conference; Miami Beach, 
Florida, United States of America *USA® (1 Mar 1976). 

See CONF-760304—P3. 

A comparison is made of the cost and thermal efficiency of 
producing liquid hydrogen, liquid methane, and synthetic aviation 
kerosene from coal. These results are combined with estimates of 
the cost and energy losses associated with transporting, storing, 
and transferring the fuels to aircraft. The results of hydrogen- 
fueled and kerosene-fueled aircraft performance studies are util- 
ized to compare the economic viability and efficiency of coal 
resource utilization of synthetic aviation fuels. (auth) 


STEAM-IRON PROCESS 


12674 (ERDA—76-30-2, pp 31-34) Steam-iron system for 
production of hydrogen. 1975. 

In Coal gasification. Quarterly report, April—June 1975. 

During the quarter, development of the steam-iron process 
focused on pilot plant construction and continuing laboratory 
research. By the end of the quarter, 93 percent of the pilot plant 
engineering and 41 percent of the field construction work were 
completed, and 99 percent of the process equipment was 
procured. Laboratory research included fluidized-bed tests and 
computer data analyses. Specifically, attrition tests using siderite 
ore A were conducted to determine the relative attrition rates of 
various size particles, the effect of the type of gas distributor on 
the attrition rates of iron solids, and the effect of the presence of 
fines (-200 U. S. Sieve) in the initial feed on the attrition tendency 
of the iron solids. In addition, the effect of column diameter on the 
fluidized-bed density of siderite ore A was correlated using previ- 
ous test data. Computer data analyses included the determination 
of the independent effect of heat losses on the performance of the 
steam-iron reactor. 


12675 (ERDA—111-75/1, pp 25-31) Steam-iron system for 
production of hydrogen. 1975. 

In Coal Gasification. Quarterly report, January—March 
1975. 

During this quarter, development of the steam-iron process 
focused on pilot plant construction and continuing laboratory 
research. By the end of the quarter, 88 percent of the pilot plant 
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engineering and 26 percent of the field construction work were 
completed and 99 percent of the process equipment was procured. 
Most of the work on the pilot plant is on schedule. Laboratory 
research included reducing-gas-generation tests, fluidized-bed tests, 
and computer data analyses. Specifically, IGT: (1) empirically cor- 
related the fines carry-over data from previous tests with gasifica- 
tion parameters; (2) established an empirical equation for deter- 
mining the lower limit of gas velocity (at a constant temperature) 
or the upper limit of bed temperature (at a constant gas velocity) 
for sinter-free gasification of Husky char at high temperatures 
(1,800°F and above); (3) conducted elutriation tests with Husky 
char and siderite ore A to determine effective shape factors for use 
in calculating effective particle sizes (spheres with the 
sameaerodynamic properties as the nonspherical, rough char); (4) 
conducted attrition tests with siderite ore A to determine the rela- 
tive attrition tendency and the size distribution of the fines 
generated by attrition of the various size fractions of the iron 
solids; and (5) determined the effect of heat losses on the per- 
formance of the steam-iron reactor. (auth) 


STORAGE 
REFER ALSO TO CITATION(S) 12709, 12891 


12676 Wind system utilizing high pressure electrolysis as a 
storage mechanism. Allison, H.J. (Oklahoma State Univ., Still- 
water). 2B.3-2B.14 of In Hydrogen energy. Vol. Il. Vezi lu, 
T.N. (ed). Coral Gables, FL; Univ. of Miam? 1976). 

From 1. world hydrogen energy conference; Miami Beach, 
Florida, United States of America *USA® (1 Mar 1976). 

See CONF-760304—P2. 

An energy system which has an input of solar or wind ener- 
gy must have some mechanism of energy storage if it is to supply 
reliable power to its consumers. Conventional energy systems 
which consume hydrocarbons to produce electricity can use energy 
storage techniques to smooth their power curves to more accepta- 
ble levels. The technique of energy storage which utilizes electroly- 
sis cells to disassociate water into its component gases, then stores 
the evolved hydrogen as a high pressure gas, or as a liquid, or as a 
hydride, has been widely discussed for the past several years. 
Researchers at Oklahoma State University have been developing 
such an energy storage system since 1961. The OSU system is 
described, performance parameters for those components of the 
system which have reached the prototype stage are presented, and 
the basic problems and economics that must be satisfied before 
= system can become practical on a large scale are discussed. 
(auth) 


1 * Hydrogen storage on highway vehicles: update ‘76. 
Ecklund, E.E. (Energy Research and Development Administration, 
Washington, DC); Kester, F.L. pp 3B.3-3B.29 of In Hydrogen 
energy. Vol. Il. Veziroglu, T.N. (ed.). Coral Gables, FL; Univ. of 
Miami (1976). 

From |. world hydrogen energy conference; Miami Beach, 
Florida, United States of America *USA® (1 Mar 1976). 

See CONF-760304—P2. 

A number of researchers have demonstrated that the inter- 
nal combustion engine will operate cleanly and efficiently on 
hydrogen, although considerable work must be done before a 
"hydrogen engine’’ is a practicality. The most severe problems 
facing the development of a ‘hydrogen automobile’’ however, re- 
late to practical storage of hydrogen on board the vehicle. Recent 
research on several storage techniques which offer greater insight 
into the options is reviewed. The total vehicle weights and net fuel 
utilization efficiencies are compared. Although several researchers 
have suggested near-term implementation of hydrogen fuel, 
research efforts have been directed toward long-range programs. 
Near-term uses of hydrogen would probably use hydrogen made 
from coal or by electrolysis using the electrical utility grid. How- 
ever, these same energy sources would be used in an electric vehi- 
cle. For this reason, hydrogen and electric subcompact vehicles 
were compared on the basis of weight, range, and efficiency. It 
now appears that vehicles driven by hydrogen produced from coal 
or by hydrogen derived by on-board reforming of methanol can 
potentially compete with electrically charged battery-operated 
vehicles; also, several hydrogen storage techniques offer a greater 
range than electric vehicles using existing battery technology at a 
comparable vehicle weight. It is concluded that vehicles using 
some of these hydrogen storage techniques will compete with ad- 
vanced battery vehicular systems. Although more analysis is 
needed to confirm these preliminary opinions, this rudimentary 
review puts near-term hydrogen possibilities in better perspective 
and illustrates the need for a more detailed assessment of hydrogen 
as a fuel for vehicles. (auth) 
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12678 Hydrogen vehicular fuel storage as a step in a water 

. Rudman, P.S. (Israel Inst. of Tech., Haifa). pp 
3B.31-3B.39 of In Hydrogen energy. Vol. II. Veziroglu, T.N. (ed.). 
Coral Gables, FL; Univ. of Miami (1976). 

From 1. world hydrogen energy conference; Miami Beach, 
Florida, United States of America *USA® (1 Mar 1976). 

See CONF-760304—P2. 

Hydrogen vehicular refueling is generally conceived of as 
similar to present-day hydrocarbon refueling. However, for 
hydrogen produced in a thermochemical water splitting cycle, a 
unique refueling cycle is possible. Rather than storing hydrogen, 
other products of the water splitting cycle are stored and hydrogen 
fuel is released by their chemical reaction in situ. Preliminary con- 
siderations of the comparative advantages and disadvantages of 
such a hydrogen refueling system are presented. (auth) 


12679 Methods of on-board generation of hydrogen for vehicu- 
lar use. Ullman, A.Z.; Van Vorst, W.D. (Univ. of California, Los 
Angeles). pe 3B.53-3B.62 of In Hydrogen energy. Vol. Il. 
Veziroglu, T.N. (ed.). Coral Gables, FL; Univ. of Miami (1976). 

From 1. world hydrogen energy conference; Miami Beach, 
Florida, United States of America *USA® (1 Mar 1976). 

See CONF-760304—P2. 

The following methods of chemical storage of hydrogen are 
reviewed: borohydrides, methanol decomposition, and ammonia 
decomposition. (LK) 


12680 Energy storage possibilities of atomic hydrogen. Etters, 
R.D. (Colorado State Univ., Fort Collins); Dugan, J.V. Jr.; Palmer, 
R. pp 9C.3-9C.20 of In Hydrogen energy. Vol. Ill. Veziroglu, T.N. 
(ed.). Coral Gables, FL; Univ. of Miami (1976). 

From 1. world hydrogen energy conference; Miami Beach, 
Florida, United States of America *USA® (1 Mar 1976). 

See CONF-760304—P3. 

Several recent experiments designed to produce and store 
macroscopic quantities of atomic hydrogen are discussed. The 
bulk, ground state properties of atomic hydrogen, deuterium, and 
tritium systems are calculated assuming that all pair interactions 
occur via the*=*/sub u/ atomic triplet potential. The conditions 
required to obtain this system, including inhibition of recombina- 
tion through the energetically favorable singlet interaction, are 
discussed. The internal energy, pressure, and compressibility are 
calculated over the volume range 40 cm?/mole less than or equal 
to V less than or equal to 200 cm*/mole applying the Monte Carlo 
technique with a quantum mechanical variational wavefunction. 
The system studied consisted of 32 atoms in a box with periodic 
boundary conditions. Results show that atomic triplet hydrogen 
and deuterium remain gaseous at 0°K (i.e., the internal energy is 
positive at all molar volumes considered). Under the same condi- 
tions, tritium forms a liquid with a binding energy E, of about 
—0.75°K per atom, at a volume V of about 130 cm*/mole. A brief 
discussion of the predicted superfluid behavior of *2+ /sub u/ 
hydrogen and tritium is presented. Also presented is a description 
of the solid-liquid phase transition in atomic hydrogen. (auth) 


CHEMISORPTION 
REFER ALSO TO CITATION(S) 12696, 12706, 13411 


12681 (BNL—20931) Hydrogen for energy storage: a progress 
report of technical developments and possible applications. Salzano, 
F.J.; Braun, C.; Beaufrere, A.; Srinivasan, S.; Strickland, G.; Reilly, 
J.J. (Brookhaven National Lab., Upton, N.Y. (USA)). Jan 1976. 
37p. (CONF-760212—2). Dep. NTIS $4.00. 

From Engineering foundation conference; Pacific Grove, 
California, United States of America °USA® (8 Feb 1976). 

The Brookhaven National Laboratory (BNL), supported by 
the Energy Research and Development Administration (ERDA), 
and with some additional support from the Empire State Electrical 
Energy Research Corporation (ESEERCO), has in progress a pro- 
gram to develop the technologies of electrochemical hydrogen 
production and storage for application as an energy supply and 
storage media. Work specifically aimed at the possible utilization 
of hydrogen in an electric utility is described. Several modes of ap- 
plication are considered. One case considered in detail is a system 
involving hydrogen production, storage and reconversion where 
the hydrogen is utilized strictly for electric-to-electric storage ap- 
plications. The process and physical configuration, performance 
and costs of such a system are presented and discussed, as well as 
the prognosis for eventual application in a utility system. A more 
promising application involving the use of hydrogen in a ‘dual 
mode’’ system in which hydrogen is produced for direct injection 
into existing natural gas lines or utilized as a fuel cell fuel is also 
discussed. The key requirement necessary to make hydrogen 
production attractive for utility application is the flexible and max- 
imum utilization of the capital facilities required for production, 
storage, and where applicable electric conversion. (auth) 
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12682 Titanium alloy hydrides: their properties and 

tions. Reilly, J.J.; Johnson, J.R. (Brookhaven Nation Lab., Upton, 
NY). pp 8B.3-8B.26 of In Hydrogen energy. Vol. Il. Veziroglu, 
T.N. (ed.). Coral Gables, FL; Univ. of Miami (1976). 

From |. world hydrogen energy conference; Miami Beach, 
Florida, United States of America *USA® (1 Mar 1976). 

See CONF-760304—P2. 

Certain reversible metal hydrides have been proposed as 
energy storage media. One of these, titanium iron hydride, has al- 
ready been used in a pilot scale demonstration for this purpose. 
The formation and properties of other titanium alloy hydrides 
which are also of interest are discussed. Particular emphasis will be 
given to a class of ternary alloys having composition corresponding 
to TiFe/sub x/M/sub y/ where M is a transition metal. It has been 
determined that many alloys of this type will react directly and 
reversibly with hydrogen to form hydrides. The properties of these 
hydrides vary and are dependent on the particular transition metal 
substitute and its quantity. The integration of such materials with 
energy storage systems and their relative advantages are also 
discussed. (auth) 


12683 Physical metallurgy of FeTi hydride and its behavior in 
a hydrogen storage container. Pick, M.A.; Wenzl, H. 
(Kernforschungsanlage, Juelich, Ger.). pp 8B.27-8B.39 of In 
Hydrogen energy. Vol. II. Veziroglu, T.N. (ed.). Coral Gables, FL; 
Univ. of Miami (1976). 

From |. world hydrogen energy conference; Miami Beach, 
Florida, United States of America *"USA® (1 Mar 1976). 

See CONF-760304—P2. 

FeTi samples have been prepared and characterized by 
metallography, x-ray diffraction, neutron diffraction and specific 
heat measurements. The conditions for the presence of the ordered 
CsCl structure at room temperature have been investigated. This 
material has been used to study FeTi hydrides, especially the struc- 
ture, phase transition and the heat of reaction as a function of the 
hydrogen concentration. The heat of reaction is 30 KJ/mole H, for 
0.05 less than c less than 0.5 (c = atomic ratio: atoms H/atoms 
metal). The heat of solution (c yields O) is approximately 130 
KJ/mole H,. The FeTi material has been used to build and operate 
a small hydrogen storage container (1 Nm*H,) as an alternative to 
high pressure Sptnagen gas containers in the laboratory. (auth) 


12684 Behavior of iron titanium hydride test beds: long-term 
effects, heat transfer, and modeling. Strickland, G.; Milau, J.; Yu, 
W.S. (Brookhaven National Lab., Upton, NY). pp 8B.41-8B.52 of 
In Hydrogen energy. Vol. Il. Veziroglu, T.N. (ed.). Coral Gables, 
FL; Univ. of Miami (1976). 

From 1. world hydrogen energy conference; Miami Beach, 
Florida, United States of America °USA® (1 Mar 1976). 

See CONF-760304—P2. 

Several types of studies were made with test beds of iron 
titanium hydride (FeTiH/sub x/) in order to determine their long- 
term and thermal behavior. This material provides a way of storing 
hydrogen in relatively dense form at ordinary temperatures and 
moderate pressures. Its use offers electrical utilities a way of stor- 
ing low-cost off-peak power, to meet costly peak-shaving needs, in 
combination with an electrolyzer and a fuel cell stack. The data 
obtained is part of that needed for the design of plant-scale 
hydride reservoirs. Accelerated cyclic tests were made with 1-in.- 
diam. test beds to determine changes in their long-term behavior, 
the main result being extensive particle attrition. The thermal 
behavior of a 6-in.-diam. test bed was determined along with the 
times that various hydrogen flow rates could be sustained during 
hydriding and dehydriding. Modeling studies were made for the 
purpose of understanding and characterizing the behavior of this 
test bed, and for scaling up the design. A description of each test 
bed accompanies the data and information obtained from its 
Operation. (auth) 


12685 Thermodynamic analysis of HYCSOS: a hydrogen con- 
version and storage system. Gruen, D.M.; Schreiner, F.; Sheft, 1. 
(Argonne National Lab., IL). pp 8B.73-8B.87 of In Hydrogen 
energy. Vol. II. Veziroglu, T.N. (ed.). Coral Gables, FL; Univ. of 
Miami (1976). 

From |. world hydrogen energy conference; Miami Beach, 
Florida, United States of America *USA® (1 Mar 1976). 

See CONF-760304—P2. 

A two metal hydride system for the storage, retrieval and 
conversion of thermal energy is described. The system func- 
tions—heating, cooling and power production—are discussed for 
solar energy applications. A thermodynamic analysis particularly of 
the conversion cycle is presented. It is concluded that solar con- 
centrators providing heat transfer fluid temperatures of 140° could 
give conversion efficiencies of 16.5 percent. (auth) 


12686 NMR studies of structure and diffusion in metal 
hydrides. Bowman, R.C. Jr.; Attalla, A.; Tadlock, W.E. (Monsanto 
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Research Corp., Miamisburg, OH). 8B.91-8B.103 of In 
Hydrogen energy. Vol. II. Veziroglu, TN \ed.). Coral Gables, FL; 
Univ. of Miami (1976). 

From 1. world hydrogen energy conference; Miami Beach, 
Florida, United States of America *USA® (1 Mar 1976). 

See CONF-760304—P2. 

Various pulse nuclear magnetic resonance (NMR) 
techniques have been used to determine the proton lineshapes and 
nuclear relaxation times in metal hydrides. Analysis of the NMR 
data provide information on the nature of the lattice sites occupied 
by protons and on the hydrogen diffusion parameters. The effects 
of hydrogen concentration and temperature on hydrogen diffusion 
in vanadium hydride has been investigated. NMR measurements 
have also been performed on the two iron-titanium (FeTi) hydride 
phases. The implications of NMR studies on the general behavior 
of metal hydrides as hydrogen storage materials is briefly 
discussed. (auth) 


12687 Simple approach to metal hydride alloy optimization. 
Lawson, D.D.; Miller, C.G.; Landel, R.F. (California Inst. of Tech., 
Pasadena). pp 9B.3-9B.10 of In Hydrogen energy. Vol. Il. 
Veziroglu, T.N. (ed.). Coral Gables, FL; Univ. of Miami (1976). 

From |. world hydrogen energy conference; Miami Beach, 
Florida, United States of America *USA®* (1 Mar 1976). 

See CONF-760304—P2. 

Certain metals and related alloys can combine with 
hydrogen in a reversible fashion, so that on being heated they 
release a portion of the gas. Such materials may find application in 
the large-scale storage of hydrogen. Metals and alloys which show 
high dissociation pressure at low temperatures, and low endother- 
mic heat of dissociation, and are therefore desirable for hydrogen 
storage, give values of the Hildebrand-Scott solubility parameter 
that lie between 100-118 Hildebrands, close to that of dissociated 
hydrogen. All of the less practical storage systems give much lower 
values of the solubility parameter. By using the Hildebrand solu- 
bility parameter as a criterion, and applying the mixing rule to 
combinations of known alloys and solid solutions, correlations can 
be made to optimize alloy compositions and maximize hydrogen 
storage capacity. (auth) 


UNDERGROUND 
REFER ALSO TO CITATION(S) 12696 


12688 Technical and environmental aspects of underground 
hydrogen storage. Walters, A.B. (Southern California Gas Co., Los 
Angeles). pp 2B.65-2B.79 of In Hydrogen energy. Vol. Il. 
Veziroglu, T.N. (ed.). Coral Gables, FL; Univ. of Miami (1976). 

From 1. world hydrogen energy conference; Miami Beach, 
Florida, United States of America *USA® (1 Mar 1976). 

See CONF-760304—P2. 

Underground storage of hydrogen is the most feasible 
method of matching hydrogen production sources to variable con- 
sumer loads in future, large-scale hydrogen gas distribution 
systems. Liquefied hydrogen storage may play a limited role in 
meeting local, short-term consumer peak demands, but un- 
derground storage will be more economical and environmentally 
more desirable for meeting all seasonal and most daily variations in 
consumer demand. Currently, the natural gas industry is meeting 
the bulk of its storage needs through underground storage in 
aquifers and depleted petroleum ;eservoirs. This type of facility 
can be adapted for large-scale hydrogen storage once the dif- 
ferences in hydrogen behavior are identified and reflected in 
revised storage facility design. (auth) 


CRYOGENIC 
REFER ALSO TO CITATION(S) 12693 


12689 S consideration of the cryogenic storage tank for 
liquid hydrogen fueled vehicles and the resulting tank concept for a 
passenger car. Peschka, W.; Carpetis, C. (Inst. for Energy Conver- 
sion, Stuttgart). pp 2B.43-2B.63 of In Hydrogen energy. Vol. Il. 
Veziroglu, T.N. (ed.). Coral Gables, FL; Univ. of Miami (1976). 

From |. world hydrogen energy conference; Miami Beach, 
Florida, United States of America *USA® (1 Mar 1976). 

See CONF-760304—P2. 

Hydrogen as a replacement for fossil hydrocarbons offers 
excellent possibilities if an overall hydrogen economy is in- 
troduced. This depends fundamentally from the development of 
economic production processes based on thermal or thermoelectri- 
cal water splitting using nuclear or solar heat. Within this frame 
the use of liquid hydrogen as an alternate fuel will be feasible. 
Although a number of liquid hydrogen fueled cars have been suc- 
cessfully operated more detailed investigation of the cryogenic 
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system on board a vehicle is necessary. Some essential parameters 
are considered in order to optimize the cryogenic system. A com- 
pact cryogenic fuel tank for a liquid hydrogen powered vehicle in- 
tegrated to a unit with the fuel processing system is described. Per- 
formance data and test results are given. 


Hydrogen-powered highway vehicles: applications and 
optimum form of fuel Whitelaw, R.W. (Virginia 
Polytechnic Inst. and State Univ., Blacksburg). op 3B.41-3B.51 of 
In Hydrogen energy. Vol. Il. Veziroglu, T.N. (ed.). Coral Gables, 
FL; Univ. of Miami (1976). 

From |. world hydrogen energy conference; Miami Beach, 
Florida, United States of America *USA® (1 Mar 1976). 

See CONF-760304—P2. 

Twelve different vehicle applications are considered for the 
future era of hydrogen as fuel. It is shown that seven different 
stored energy quantities, from 100,000 to 8,000,000 Btu will ac- 
commodate all. oe tank sizes and weights for each are then 
determined, both for liquid hydrogen at 2 atm., 23K, and for pres- 
surized hydrogen at 102 atm., 288K. Liquid hydrogen storage, in 
well-insulated tankage, is shown to be 1/50th the weight and 
1/1Sth the cost of pressurized gas storage, for the same energy, 
besides being much safer. The use of LNG, so long as available, 
enjoys a 50 percent weight and cost advantage over liquid 
hydrogen for tankage alone. Two million Btu of liquid hydrogen, 
sufficient for a 400-mile family car trip, can be stored in two 43”’ 
long x 8”’ dia. insulated tanks for a total tank weight of 70 Ib and 
cost of $263. (auth) 


12691 Storage of hydrogen by use of cryo-adsorbents. Carpetis, 
C.; Peschka, W. (Inst. for Energy Conversion, Stuttgart). pp 
9C.45-9C.54 of In Hydrogen energy. Vol. III. Veziroglu, T.N. 
(ed.). Coral Gables, FL; Univ. of Miami (1976). 

From |. world hydrogen energy conference; Miami Beach, 
Florida, United States of America *USA® (1 Mar 1976). 

See CONF-760304—P3. 

Besides economical production methods it is necessary for a 
future hydrogen economy to assure storage systems for large quan- 
tities of hydrogen. The storage method considered here is based on 
the use of adsorbent materials at cryogenic temperatures (liquid 
nitrogen range) and at pressures up to 60 bar. The adsorption 
capability of several materials under this condition enables 
hydrogen storage densities comparable to the density of liquid 
hydrogen. The storage efficiency is estimated and suggestions are 
made for the increase of the storage efficiency by means of 
regenerative heat storage. Research topics necessary for detailed 
= component design and economic evaluation are outlined. 
(auth) 


TRANSPORT 


12692 Potential structural material in a hydrogen 
energy system. Gray, H.R. (National Aeronautics and Space Ad- 
ministration, Cleveland); Nelson, H.G.; Johnson, R.E.; McPherson, 
W.B.; Howard, F.S.; Swisher, J.H. pp 9B.15-9B.39 of In Hydrogen 
energy. Vol. Il. Veziroglu, T.N. (ed.). Coral Gables, FL; Univ. of 
Miami (1976). 

From |. world hydrogen energy conference; Miami Beach, 
Florida, United States of America *USA® (1 Mar 1976). 

See CONF-760304—P2. 

Potential structural material problems that may be encoun- 
tered in the three components of a _ hydrogen’ energy 
system—production, transmission/storage, and _ utilization—have 
been identified. Hydrogen embrittlement, corrosion, oxidation, and 
erosion may occur during the production of hydrogen. Hydrogen 
embrittlement is of major concern during both transmission and 
utilization of hydrogen. Specific materials research and develop- 
ment programs necessary to support a hydrogen energy system are 
described. An awareness of probable shortages of strategic materi- 
als has been maintained in these suggested programs. (auth) 


12693 Selection of structural materials for hydrogen pipelines 
and storage vessels. Thompson, A.W. (Rockwell International, 
Thousand Oaks, CA); Bernstein, I.M. pp 9B.47-9B.65 of In 
Hydrogen energy. Vol. II. Veziroglu, T.N. (ed.). Coral Gables, FL; 
Univ. of Miami (1976). 

From |. world hydrogen energy conference; Miami Beach, 
Florida, United States of America *USA® (1 Mar 1976). 

See CONF-760304—P2. 

The feasibility, both of using present transmission lines for 
hydrogen, and of developing new steels resistant to hydrogen, is 
explored. Both appear possible but simple extrapolation of existing 
conditions for natural gas storage and transmission is inap- 
propriate. Specifically, composition, heat treatment and weldability 
requirements are more severe for hydrogen transport; pressure ves- 
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sel steels are susceptible to hydrogen embrittlement and thus seam- 
less vessels and/or protective liners are required; and high-strength 
resistant steels must be developed for compressors, valves and re- 
lated equipment. These problems, while soluble, provide an urgent 
challenge to the materials engineer. (auth) 


12694 Technical prospects for commercial and residential dis- 
tribution and utilization of hydrogen. Pangborn, J.; Scott, M.; 
Sharer, J. (Inst. of Gas Tech., Chicago). pp 8C.47-8C.73 of In 
Hydrogen energy. Vol. Ill. Veziroglu, T.N. (ed.). Coral Gables, 
FL; Univ. of Miami (1976). 

From |. world hydrogen energy conference; Miami Beach, 
Florida, United States of America *USA® (1 Mar 1976). 

See CONF-760304—P3. 

Hydrogen has been suggested as a fuel gas to eventually 
replace natural gas in commercial and residential heating and cool- 
ing applications. After transmission from a production site to a city 
gate, the delivery of hydrogen would be through the pipelines of 
conventional (natural gas) distribution systems. It would be com- 
busted in appliances with suitably modified burners. Through a 
recent technology survey sponsored by NASA (Marshall Space 
Flight Center, Huntsville, Ala.) and through experimental and 
analytical efforts at the Institute of Gas Technology, we have as- 
sembled preliminary technical assessments for the distribution and 
utilization of hydrogen in this role. The flow rates and pressures of 
a gas distribution system using hydrogen probably will be different 
from those for natural gas. Increased operating pressures are pre- 
dicted for hydrogen flow conditions of equivalent (to natural gas) 
energy delivery. Procedures will have to accommodate various 
safety aspects, but leakage is not considered an especially severe 
problem with hydrogen. Operating conditions for appliance bur- 
ners will be different for hydrogen in terms of primary air and 
probably delivery pressures. Flashback and noisy operation must 
be prevented. Replacement of burners for hydrogen operation is 
possible. (auth) 


SAFETY 
REFER ALSO TO CITATION(S) 12705 


12695 Hydrogen safety ms. Reider, R.; Edeskuty, F.J. 
(Los Alamos Scientific Lab., NM). pp 8C.9-8C.15 of In Hydrogen 
energy. Vol. III. Veziroglu, T.N. (ed.). Coral Gables, FL; Univ. of 
Miami (1976). 

From |. world hydrogen energy conference; Miami Beach, 
Florida, United States of America *USA® (1 Mar 1976). 

See CONF-760304—P3. 

Consideration of use of hydrogen as a common fuel always 
raises questions on the matter of safety. The hazardous properties 
of hydrogen should not disqualify it for widespread use. Hydrogen 
has been used as a transmissible fuel for 150 years (mixed with 
carbon monoxide in water gas) and as a portable fuel in cryogenic 
form within this generation. The accident experience with 
hydrogen, other than its use in lighter-than-air craft, has not been 
inordinately worse than the accident experience with more com- 
monly used fuels. Hydrogen has unique properties which require 
special treatment to lessen risk: broad combustible range, low 
energy for ignition, rapid diffusion rate and, as a cryogen, the abili- 
ty to create high pressures if confined without available relief and 
the ability to condense all other gases except helium. (auth) 


INDUSTRIAL AND COMMERCIAL USE 


REFER ALSO TO CITATION(S) 12694, 12695, 12711, 13548, 
13588 


12696 (AD/A—006984) Hydrogen as a fuel. Semiannual 
technical report, 1 Aug 1974-31 Jan 1975. Cole, R.B.; Hollenberg, 
J.W.; Magee, R.S.; McAlevy, R.F. Ill; Weil, K.H. (Stevens Inst. of 
Tech., Hoboken, N.J. (USA). Dept. of Mechanical Engineering). 
28 Feb 1975. Contracts N00014-75-C-0220; N00014-67-A-0202- 
0046. 14p. (ME-TR—75001). NTIS $3.25. 

See also report dated 31 Aug 1974, AD—787484. 

A short summary is given of continuing efforts directed 
toward evaluating the performance and problems of hydrogen- 
fueled piston engines and gas turbines and toward investigating the 
potential and problems of hydride and cryogenic storage of 
hydrogen. (GRA) 


12697 Automotive fuel-saving system with on-board hydrogen 
generation and injection into I.C. engines. Kelly, D.A. 
(Technidynamics, Inc., Maspeth, NY). pp 3B.63-3B.70 of In 


| 
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Hydrogen energy. Vol. II. Veziroglu, T.N. (ed.). Coral Gables, FL; 
Univ. of Miami (1976). 

From |. world hydrogen energy conference; Miami Beach, 
Florida; United States of America *USA® (1 Mar 1976). 

See CONF-760304—P2. 

The automotive fuel-saving system with on-board hydrogen 
generation is advocated as a practical means of reducing automo- 
tive gasoline fuel consumption in conventional cars and trucks. 
The present system is further projected as the forerunner to 
producing ever higher basic percentages of hydrogen-to-gasoline 
mixtures to achieve a relief from constantly increasing gasoline 
prices. The heart of the system consists of a high efficiency com- 
pact electrolysis multi-cell unit which produces the hydrogen gas 
for injection into the basically unaltered I. C. automotive engine. 
The low-voltage, d.c. electrical energy necessary for the electroly- 
sis process is provided by two to four wind-driven, fan-equipped 
standard automotive alternators. Another single alternator is en- 

ine driven to provide backup EMF for the electrolysis unit, in ad- 
Saion to the vehicle’s standard alternator for battery charging. 
One additional automotive battery may also be required for 
backup EMF for the system. The proposed electrical generating ar- 
rangement has the natural advantage of producing a hydrogen fuel 
volume nearly linear to the demand, in that at near idling speed, 
the alternators produce lower wattage output, and therefore lower 
hydrogen volumes. Conversely, at higher vehicle speeds, nearer 
maximum wattage levels, and therefore higher hydrogen volumes 
are produced. 


12698 Some early perspectives on ground requirements of 
liquid hydrogen air transports. Korycinski, P.F. (National Aeronau- 
tics and Space Administration, Hampton, VA). pp 5C.33-SC.58 of 
In Hydrogen energy. Vol. Ill. Veziroglu, T.N. (ed.). Coral Gables, 
FL; Univ. of Miami (1976). 

From |. world hydrogen energy conference; Miami Beach, 
Florida, United States of America *USA® (1 Mar 1976). 

See CONF-760304—P3. 

The introduction of liquid hydrogen as a fuel for large, long- 
haul air transports requires an integrated approach involving the 
air terminal authorities and the liquid hydrogen suppliers as well as 
the airline operators and the air transport manufacturers. To illus- 
trate the scope of the requirements necessary to support large air 
transports at the air terminals, perspectives are drawn to surface 
some concerns each of the principals may have to face, and to 
identify those that will require cooperative efforts to obtain in- 
tegrated solutions. (auth) 


12699 New potentials for conventional aircraft when powered 
by hydrogen-enriched gasoline. Menard, W.A.; Moynihan, P.L; 
Rupe, J.H. (California Inst. of Tech., Pasadena). pp 5C.59-5C.86 
of In Hydrogen energy. Vol. Ill. Veziroglu, T.N. (ed.). Coral Ga- 
bles, FL; Univ. of Miami (1976). 

From |. world hydrogen energy conference; Miami Beach, 
Florida, United States of America "USA® (1 Mar 1976). 

See CONF-760304—P3. 

Hydrogen enrichment for aircraft piston engines is under 
Study in a new NASA program. The objective of the program is to 
determine the feasibility of inflight injection of hydrogen in general 
aviation aircraft engines to reduce fuel consumption and to lower 
emission levels. A catalytic hydrogen generator will be incor- 
fee as part of the air induction system of a Lycoming tur- 

harged engine and will generate hydrogen by breaking down 


small amounts of the aviation gasoline used in the normal propul- 

sion system. This hydrogen will then be mixed with gasoline and 

compressed air from the turbocharger before entering the engine 

combustion chamber. The special properties of the hydrogen-en- 

riched gasoline allow the engine to operate at ultraclean fuel/air 

ratios, cape | in higher efficiencies and hence less fuel consump- 
t 


tion. The results of a systems analysis study are summarized. Cal- 
culations assuming a Beech Duke aircraft indicate that fuel savings 
on the order of 20 percent are possible. An estimate of the poten- 
tial for the utilization of hydrogen enrichment to control exhaust 
emissions indicates that it may be possible to meet the 1979 
Federal emission standards. (auth) 


12700 Fuel subsystem characteristics for LH, aircraft. 
Momenthy, A.M. (Boeing Commercial Airplane Co., Seattle, WA). 
pp 5C.87-5C.102 of In Hydrogen energy. Vol. III. Veziroglu, T.N. 
(ed.). Coral Gables, FL; Univ. of Miami (1976). 

From 1. world hydrogen energy conference; Miami Beach, 
Florida, United States of America *USA® (1 Mar 1976). 

See CONF-760304—P3. 

Design characteristics of the fuel subsystem for subsonic 
LH, fueled commercial aircraft are discussed in terms of require- 
ments and technology availability. Some of the differences between 
LH, systems developed for space vehicles and those required for 
commercial aircraft are pointed out. Significant areas of technolo- 
8y requiring advancement and long lead time development testing 
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are identified. The material presented in this paper reflects the 
results obtained from a Boeing study covering the development of 
a candidate fuel subsystem for a 3000 nautical mile range LH, 
fueled commercial airplane. (auth) 


12701 Water induction in h oagemeetems IC engines. Wool- 
ley, R.L.; Henriksen, D.L. ‘Billings nergy Research Corp., Provo, 
UT). pp 5C.3-5C.24 of In Hydrogen energy. Vol. Ill. Veziroglu, 
T.N. (ed.). Coral Gables, FL; Univ. of Miami (1976). 

From |. world hydrogen energy conference; Miami Beach, 
Florida, United States of America “USA® (1 Mar 1976). 

See CONF-760304—P3. 

Addition of water to the hydrogen—air mixture in the in- 
take manifold is an effective means of both suppressing the ten- 
dency to backflash and reducing the production of oxides of 
nitrogen. Tests are run on a Dodge 440 CID V8 engine having a 
compression ratio of 12 to 1. Dramatic reduction in oxides of 
nitrogen is observed as the water flow is increased, yet essentially 
no change is observed in either power or efficiency. Exhaust tem- 
perature, NO/sub x/, and equivalence ratio is measured at each ex- 
haust valve. It is found that a large cylinder to cylinder variation in 
NO/sub x/ production is caused by slight non-uniformity in mixing 
of the hydrogen-air streams. It is further shown that NO/sub x/ 
production is an exponential function of equivalence ratio, water- 
to-hydrogen mass ratio, and engine speed. (auth) 


12702 Development of a liquid hydrogen car. Furuhama, S.; 
Hiruma, M.; Enomoto, Y. (Musashi Inst. of Tech., Tokyo). pp 
5C.27-SC.58 of In Hydrogen energy. Vol. III. Veziroglu, T.N. 
(ed.). Coral Gables, FL; Univ. of Miami (1976). 

From |. world hydrogen energy conference; Miami Beach, 
Florida, United States of America *USA® (1 Mar 1976). 

See CONF-760304—P3. 

For the purpose of participation in the SEED Rally 1975 
held in U.S.A., a Datsun B210 passenger car with a 1.4-liter dis- 
placement engine was converted to a liquid hydrogen car within 
four months. It had a liquid hydrogen tank with a capacity of 230 
liters (61 gal.) at 5 atm. g (71 psi.g) pressure, because it must run 
a minimum 650 km (400 miles) even in the worst case. Since the 
lower-temperature hydrogen gas gives better performance in the 
engine, fuel was led from the rear tank to the front engine through 
a vacuum insulated pipe. Fuel was injected intermittently into the 
intake port by a mechanical valve. This car successfully ran the en- 
tire distance of the Rally [2800 km (1730 miles)], suggesting that 
the liquid hydrogen car has a bright future with regard to the ener- 
gy economy, performance, emission, and safety. (auth) 


12703 Dynamic tests of hydrogen-powered IC engines. Wool- 
ley, R.L. (Billings Energy Research Corp., Provo, UT); Germane, 
G.J. pp 6C.59-6C.74 of In Hydrogen energy. Vol. Ill. Veziroglu, 
T.N. (ed.). Coral Gables, FL; Univ. of Miami (1976). 

From 1. world hydrogen energy conference; Miami Beach, 
Florida, United States of America "USA®* (1 Mar 1976). 

See CONF-760304—P3. 

Two analyses are performed to investigate the dynamic ef- 
fect on hydrogen engine efficiency. A speed governed, sawtooth, 
torque time cycle is proposed for use in checkout and calibration 
of computer-controlled engine test cells. This cycle makes possible 
comparison of integrated steady-state data with dynamic test 
results. Integration of available data indicates that a factor of 1.5 
(50 percent improvement) is a valid number for estimation of 
hydrogen engine efficiency from a knowledge of gasoline efficien- 
cy. Vehicle driving dynamics for a transit vehicle are simulated for 
a simplified road cycle. An example calculation indicates that the 
efficiency penalty resulting from the addition of a 4000-Ib metal 
hydride tank is more than offset by efficiency benefits in the 
hydrogen engine. In this example, the energy savings with a heavi- 
er, hydrogen-powered transit vehicle was predicted to be nearly 30 
percent. (auth) 


12704 Modification techniques and performance characteristics 
of hydrogen-powered IC engines: state of the art, 1975. Simpson, 
F.B. (Idaho National Engineering Lab., Idaho Falls); Lofthouse, 
J.H.; Swope, D.R.; Woolley, R.L. pp 6C.75-6C.95 of In Hydrogen 
energy. Vol. Ill. Veziroglu, T.N. (ed.). Coral Gables, FL; Univ. of 
Miami (1976). 

From |. world hydrogen energy conference; Miami Beach, 
Florida, United States of America *USA® (1 Mar 1976). 

See CONF-760304—P3. 

Over the past quarter of a century there has been a great 
deal of work on modification of internal combustion (ic) engines 
to operate on hydrogen. However, comparisons are difficult 
because of large variation in designs, engine parameters, and test 
conditions. A unifying format is used to present a comparative 
summary of the recent work on hydrogen-powered engines. 
Material extracted from published reports and obtained by private 
communication is included. It is intended that this survey be of 
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value to those beginning work in the field, and that it will provide 
some guidance in determining the direction of future research. In- 
cluded are the following: engine parameters, modifications, operat- 
ing conditions, running characteristics, performance, and related 
comments. More detailed discussion is included on the manpower 
and material costs associated with the modification of one of the 
engines listed. (auth) 


12705 Crash test of a liquid hydrogen automobile. Finegold, 
J.G.; Van Vorst, W.D. (Univ. of California, Los Angeles). pp 
6C.97-6C.111 of In Hydrogen energy. Vol. Ill. Veziroglu, T.N. 
(ed.). Coral Gables, FL; Univ. of Miami (1976). 

From |. world hydrogen energy conference; Miami Beach, 
Florida, United States of America nUSAP (1 Mar 1976). 

See CONF-760304—P3. 

Details of the conversion of a U. S. Postal Service mail 
truck to hydrogen-fueled operation are given. Specific reference is 
made to design safety considerations. A traffic accident is 
described that caused the mail truck (mounted on a trailer) to turn 
on its side at approximately 20 mph and to finally slide to a stop 
and turn upside down. No one was injured, and there was essen- 
tially no damage to the liquid hydrogen fuel system. The mail 
truck was driven away from the scene of the accident. Suggestions 
to insure the safety of hydrogen-fueled experimental vehicles are 
made. (auth) 


12706 Prototype hydrogen automobile a metal hydride. 
Henriksen, D.L.; Mackay, D.B.; Anderson, V.R. (Billings Energy 
Research Corp., Provo, UT). pp 7C.1-7C.12 of In Hydrogen ener- 
gy- Vol. Ill. Veziroglu, T.N. (ed.). Coral Gables, FL; Univ. of 
Miami (1976). 

From 1. world hydrogen energy conference; Miami Beach, 
Florida, United States of America *USA® (1 Mar 1976). 

See CONF-760304—P3. 

A 1975 Pontiac Grand Ville was converted to run on 
hydrogen. This paper presents details of the engine conversion, of 
the design of the iron-titanium storage system, and of the design of 
related controls and safety equipment. Engine modifications in- 
clude increase in compression ratio, conversion of the carburetor 
for water induction, and changes in the ignition system. Power 
control is obtained by throttling the air-hydrogen mixture. Waste 
heat from the engine exhaust is circulated through the hydride 
tank to drive off hydrogen. Controls are provided for regulating 
waste heat and hydrogen pressure. The method for recharging the 
system is also described. (auth) 


12707 Automotive hydride tank design. Mackay, D.B. (Billings 
Energy Research Corp., Provo, UT). pp 7C.13-7C.23 of In 
Hydrogen energy. Vol. Ill. Veziroglu, T.N. (ed.). Coral Gables, 
FL; Univ. of Miami (1976). 

From |. world hydrogen energy conference; Miami Beach, 
Florida, United States of America *USA® (1 Mar 1976). 

See CONF-760304—P3. 

Automotive hydride tanks must be designed as both pres- 
sure vessels and heat exchangers. Few data are available pertaining 
to hydride heat transfer properties. Thus, limited precedence has 
been set for tank designs. This paper includes heat exchange data 
and results obtained from theoretical investigations and prototype 
testing at Billings Energy Research Corporation. Discussion of 
promising designs and directions for future activity are included. 
Novel tabular designs which avoid many previously encountered 
difficulties are analyzed. (auth) 


12708 Hydrogen-powered mass transit system. Billings, R.E. 
(Billings Energy Research Corp., Provo, UT). pp 7C.27-7C.40 of 
In Hydrogen energy. Vol. III. Veziroglu, T.N. (ed.). Coral Gables, 
FL; Univ. of Miami (1976). 

From |. world hydrogen energy conference; Miami Beach, 
Florida, United States of America "USA® (1 Mar 1976). 

See CONF-760304—P3. 

Hydrogen’s application to mass transit systems is con- 
sidered. A 21-passenger bus was converted to hydrogen using a 
Dodge engine which was modified for high-compression operation. 
Backfiring and nitric oxide pollution formation are controlled by a 
water injection technique. Hydrogen fuel storage for the experi- 
mental prototype is accomplished by two metal hydride containers 
using an iron-titanium alloy. Data are presented regarding equip- 
ment conversion and design, energy resource utilization, 
economics, and safety. (auth) 


12709 Use of hydrogen in automotive engines. Gupta, C.P. 
(Univ. of Roorkee, India). pp 7C.47-7C.24 of In Hydrogen energy. 
Vol. Ill. Veziroglu, T.N. (ed.). Coral Gables, FL; Univ. of Miami 
(1976). 

From |. world hydrogen energy conference, Miami Beach, 
Florida, United States of America *USA® (1 Mar 1976). 

See CONF-760304—P3. 
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The case of hydrogen as automotive engine fuel is discussed 
in the context of environment pollution and scarcity of hydrocar- 
bon fuels. The state of development of the air-breathing, hydrogen 
internal-combustion engine is reviewed. The hydrogen-oxygen 
high-temperature Rankine cycle power plant for automotive appli- 
cations is also examined. Various methods of storing hydrogen on 
automotive vehicles are discussed, and the resulting vehicle 
weights and ranges are compared. The production, transportation, 
storage and distribution of hydrogen is briefly considered. (auth) 


PROPERTIES 
REFER ALSO TO CITATION(S) 13661 


12710 Examination of the stirred reactor as a tool for the 
determination of rate constants of the H.—O, combustion reactions. 
Rashidi, M. (Ayra Mehr Univ. of Tech., Tehra, Iran); Karim, G.A. 
pp 9C.21-9C.36 of In Hydrogen energy. Vol. II. Veziroglu, T.N. 
(ed.). Coral Gables, FL; Univ. of Miami (1976). 

From |. world hydrogen energy conference; Miami Beach, 
Florida, United States of America *USA® (1 Mar 1976). 

See CONF-760304—P3. 

An investigation into the uncertainty in the deduced rate 
constants of H,—O, reactions resulting from measurement and in- 
terpretation errors associated with the stirred-reactor apparatus is 
described. It is suggested that the interpretation and measurement 
of reactor temperature and heat transfer contributed to the highest 
uncertainty in the deduced rate constants, while the measurement 
of equivalence ratio, loading, and inlet gas temperature was com- 
paratively less important. By considering uncertainties in the mea- 
surements for two reactor operating conditions, it was shown that 
the rate constants for three elementary reactions can be adjusted 
successfully. (auth) 


12711 Consideration of catalytic effects on Pt—Pt/Rh ther- 
mocouples in combustion systems involving hydrogen as a fuel. 
Karim, G.A. (Univ. of Calgary, Alberta, Canada); D'Souza, M.V.; 
Khanna, S.L.; Rashidi, M. pp 9C.37-9C.42 of In Hydrogen energy. 
Vol. Ill. Veziroglu, T.N. (ed.). Coral Gables, FL; Univ. of Miami 
(1976). 

From |. world hydrogen energy conference; Miami Beach, 
Florida, United States of America *USA® (1 Mar 1976). 

See CONF-760304—P3. 

It is well recognized that the temperature of combustion 
systems as measured directly by thermocouples will be in error and 
corrections need to be applied to obtain a more precise value. This 
error is primarily arising from the difference between the local 
temperature of the gas and the mean temperature actually attained 
by the thermocouple junction. After a brief discussion of these 
sources of error in relation to combustion systems, work relating to 
the serious errors associated with catalytic effects involving the 
widely used Pt-Pt/Rh thermocouples in combustion systems using 
hydrogen as a fuel is considered in more detail. It is then suggested 
that the sheathing of the thermocouple junction by a very thin 
quartz tubing offers the most effective remedy for this error. 
(auth) 


OTHER SYNTHETIC AND NATURAL 
FUELS 


REFER ALSO TO CITATION(S) 13477, 13587 


HYDROCARBON FUELS 


REFER ALSO TO CITATION(S) 12380, 12398, 12450, 12560, 
12673, 13504 


12712 (AD-A—009400) Converting cellulosic waste to fuel: a 
literature review. Interim report, 1 Jul 1974-1 Feb 1975. Bundy, 
M.M. (Naval Academy, Annapolis, Md. (USA). Environmental 
Protection Research and Development Team). Feb 1975. 10p. 
(USNA-EPRD—9). NTIS $3.25. 

Preliminary findings show five processes that will convert 
discarded cellulosic material into a useable fuel. These processes, 
hydrogenation, hydrogasification, pyrolysis, bioconversion and 
catalytic conversion of synthesis gas produce a pipeline quality gas, 
a fuel oil comparable to No. 6, or methyl fuel, all with heating 
values great enough to meet Naval operational needs. The report is 
a summary of these processes and their products. (GRA) 


| 
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12713 Combustion method for hydrocarbonic fuels with low 
emission of nitrogen oxides. Yamagishi, K.; Nozawa, M.; Toku- 
moto, T. (to Tokyo Gas Co., Ltd.). US Patent 3,914,091. 21 Oct 
1975. Priority date | Mar 1973, Japan. .s 
A combustion method is reported for hydrocarbonic fuels 
with low emission of nitrogen oxides comprising a step of primary 
combustion where a hydrocarbonic fuel mixed with air in an 
amount less than 70 percent of the theoretically required amount 
for completion of combustion of the fuel is subjected to a primary 
combustion and then allowed to pass through a process of ac- 
celerating the partial combustion to decompose into simple inor- 
ic gases consisting mainly of H, and CO as combustible com- 
ponents, and a step of secondary combustion where the simple in- 
organic gases are led to a secondary combustion chamber indepen- 
dent from the ——— steps to have the combustion completed 
with feed of air for combustion. 2 Claims, | Drawing Figure (auth) 


12714 (BERC/PPS—76/2) Aviation turbine fuels, 1975. Shel- 
ton, E.M. (Energy Research and Development Administration, 
Bartlesville, Okla. (USA). Bartlesville Energy Research Center). 
Mar 1976. 17p. Dep. NTIS $3.50. 

tties of some aviation turbine fuels marketed in the 
United States during 1975 are presented in this report. The sam- 
ples represented are typical 1975 production and were analyzed in 
the laboratories of 17 manufacturers of aviation turbine (jet) fuels. 
The data were submitted for study, calculation, and compilation 
under a cooperative agreement between the Energy Research and 
Development Administration (ERDA), Bartlesville Energy 
Research Center (BERC), Bartlesville, Oklahoma, and the Amer- 
ican Petroleum Institute (API). Results for the properties of 105 
samples of aviation turbine fuels are included in the report for 
military grades JP-4 and JP-5, and commercial types Jet A, Jet A- 
1, and Jet B. (auth) 


12715 (FE—1773-14) Development studies on conversion of 
methanol and related oxygenates to gasoline. Quarterly progress re- 
port No. 3, August—October 1975. Voltz, S.E.; Wise, J.J. (Mobil 
Research and Development Corp., Paulsboro, N.J. (USA)). 1975. 
Contract E(49-18)-1173. 22p. Dep. NTIS $3.50. 

A long-term aging test in the fixed bed pilot plant was ter- 
minated after 31 days on-stream (six cycles). The catalyst activity 
decreased sharply after the third cycle. Catalyst deactivation ap- 
pears to result from the steam (water vapor) constantly present in 
the conversion reactor (at high temperature). A second long-term 
aging test is underway at higher recycle ratio and lower conversion 
reactor temperature. Initial results from the first two cycles are 
promising. Product evaluations were concerned primarily with sta- 
bility (gum formation) of gasoline product from the fixed bed pilot 
plant. In the first aging test, potential gums (based on an ac- 
celerated test procedure) remained within acceptable limits until 
approximately the time of methanol breakthrough with high levels 
of additives. In contrast, gasoline stability appears much improved 
in the first cycle of the second aging test, with low potential gum 
formation maintained beyond methanol breakthrough. Filterability 
tests, which indicate potential tendencies to plug in-line fuel filters, 
gave fair to good ratings at ambient and very cold temperatures for 
two composite gasoline samples from the fixed bed pilot plant. The 
contract to design the 100 BPD methanol-to-gasoline pilot plant 
was awarded. (auth) 


12716 (LBL—4149) Effect of oxygen-catalyzed nuclear spin 
conversion on the low temperature heat capacity of methane. Vogt, 
G.J. (California Univ., Berkeley (USA). Lawrence Berkeley Lab.). 
Jan a Contract W-7405-Eng-48. 192p. Dep. NTIS $7.50. 

esis. 

The heat capacity of solid methane has been measured from 
0.4° to 28°K. In addition to measurements on pure methane, sam- 
ples doped with approximately 0.9 mol percent of molecular ox- 
ygen were investigated in order to obtain equilibration among the 
three nuclear spin species. The use of oxygen-doped samples has 
made possible the measurement of nuclear spin effects which had 
proven to be experimentally intractable with pure methane sam- 
ples. Also, the heat capacity of methane, exclusive of the nuclear 
spin effects, has been measured with pure samples for T < 10°K 
by extrapolating that portion of the afterdrifts where the nuclear 
spin and the lattice were relaxing toward equilibrium. These data 
have been interpreted and discussed with respect to the lattice and 
librational heat capacity of methane. (auth) 


12717 (NTIS/PS—75/655) Synthetic fuels from municipal, in- 
, and agricultural wastes (a bibliography with abstracts). 


Period covered: 1964—August 1975. Lehmann, EJ. (National 

Technical Information Service, Springfield, Va. (USA)). Aug 
1975. 59p. NTIS $25.00. 

The bibliography covers research efforts aimed at aspects of 

ucing synthetic fuels - gases and liquids - from solid wastes. 

wastes include manure, sewage, paper, and wood. In most 
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citations, methane is the primary fuel produced; however the 
uction of oils, ammonia, carbon monoxide, and methyl alcohol 
is also discussed. (Contains 36 abstracts) (auth) 


12718 (PB—239960) Livestock manure disposal via 
h completion report, May 1972-Jun 1974. 
Rosson, H.F. (Kansas Water Resources Research Inst., Manhattan 
(USA)). Dec 1974. Contract DI-14-31-0001-3516. 138p. 
(CONTRIB— 155). NTIS $5.75. 

Manure could be an important source of carbonaceous 
material and its hydrogasification could help solve the water pollu- 
tion potential of feedlots as well as provide a supplemental energy 
resource. Manure can be hydrogasified to produce a mixture of 
low sulfur gases containing principally water, hydrogen, methane, 
ethane, and carbon dioxide. The yield of hydrocarbon gases in 
batch reactions is dependent on the reaction temperature and the 
hydrogen feed to carbon ratio with higher values producing higher 
yields. The presence of water is beneficial to yield with an op- 
timum initial water content in the manure of about 50 percent. 
When using a molten carbonate salt reaction medium, the op- 
timum initial water content may be slightly smaller. The 
hydrogasification thermic yield is defined to be the heating value 
of the dry product gases minus the heating value of the hydrogen 
feed per unit mass of manure. At a reaction temperature of 
1050°F, a maximum thermic yield of 3700 Btu/lb dry manure oc- 
— at a hydrogen feed to carbon ratio of about 0.25 moles/mole. 
(GRA) 


12719 Disposal of industrial and sanitary wastes. Meyers, R.L. 
(to Mobil Oil Corp.). US Patent 3,917,564. 4 Nov 1975. Filed 
date 7 Aug 1974. 8p. 

Sludges and other organic by-products of industrial and 
community activity which present difficulties due to the presence 
of dispersed solids can be put to useful purpose with concurrent 
recovery, in whole or part, of inherent fuel values. Upon injection 
of such by-products diluted with added water to a delayed coker as 
aqueous quench medium, water content of the sludge is utilized to 
cool the hot coke. The dispersed solids and any organic liquids 
present are apparently dispersed through the coke mass, contrary 
to the expectation that these contaminants would be filtered out 
on the surface of the coke face first contacted thereby. The com- 
bustible solid portions of the by-product become a part of the pri- 
mary fuel (coke). Non-combustible solids (e.g. sand, rust, silt) are 
distributed throughout the mass of coke in such manner that in- 
crease in ash content is acceptable as being within commercial 
specifications. 4 Claims, | Drawing Figure (auth) 


ALCOHOL FUELS 
REFER ALSO TO CITATION(S) 12379, 12717 


12720 (LBL—4423) Ethanol effects on the kinetics of a con- 
tinuous fermentation with saccharomyces cerevisiae. Bazua, C.D.; 
Wilke, C.R. (California Univ., Berkeley (USA). Lawrence 
Berkeley Lab.). Nov 1975. Contract W-7405-Eng-48. 30p. 
(CONF-751150—S5). Dep. NTIS $4.00. 
From 1. chemical congress of North American Continent; 
Mexico City, Mexico (30 Nov 1975). 
Alcoholic fermentation by Saccharomyces cerevisiae ATCC 
4126 was studied. The aim of this work was to find the effect of 
the product concentration (ethanol) on the specific rates of cell 
wth and alcohol production. The experiments were conducted 
in a continuous culture chemostat where glucose was a limiting 
substrate, and the data were always obtained at steady state. Some 
reliminary batch experiments were also done. A Monod type 
inetic model was applicable. A noncompetitive type of product 
inhibition was found. The data showed that at an ethanol concen- 
tration above 93 g/l the cells neither grow nor produce ethanol. 
Empirical equations are proposed to represent the inhibitory effect 
studied. A comparison with previous research work is also 
presented. It is shown that the differences found are not only due 
to the various microorganisms used but also to the conditions of 
the experiments and the manner of analyzing the data obtained. 
(auth) 


12721 (PERC—0060-2) Sulfur poisoning of catalysts. Quar- 
terly progress report, October 1—December 31, 1975. (Stanford 
Research Inst., Menlo Park, Calif. (USA)). 1 Jan 1976. Contract 
E(36)-2-0060. 23p. Dep. NTIS $3.50. 

The research concerns a study of the mode of interaction of 
gaseous sulfur compounds with commercial catalysts employed for 
the production of liquid fuels from carbon monoxide and 
hydrogen. The objective of the current phase of the project is the 
investigation of the kinetics of sulfur poisoning of methanol synthe- 
sis catalysts and the rate and mechanism of sulfur accumulation on 
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the active surfaces of such catalysts. Sulfur-poisoning kinetics are 
being measured in a bench-scale apparatus that incorporates a 
Berty gradientless reactor. The methanol yield is evaluated as a 
function of temperature, space velocity, and total pressure for 
copper-zinc-aluminum-oxide catalysts. At present, sulfur is 
plied to the catalyst in the form of hydrogen sulfide admixed in the 
reactor feedstock at concentrations up to 50 ppm. Concurrent with 
these kinetic experiments, the catalysts surfaces are examined by 
Auger electron spectroscopy (AES). This analytical technique 
identifies the elemental constituents in the outermost atomic layers 
of the catalyst and permits characterization of surface composition 
during exposure to reactants and hydrogen sulfide. The bulk 
chemical states of the catalysts are determined by x-ray diffraction 
measurements. (auth) 


12722 Fuel grade methanol from coal for 


power generation. 
Hess, M. (Koppers Co., Inc., Pittsburgh). pp 38-48 of In Second 


symposium on coal utilization. Washington, DC; National Coal As- 
sociation (1975). 

From 2. symposium on coal utilization; Louisville, Ken- 
tucky, United States of America *USA® (21 Oct 1975). 

See CONF-751091—. 

In recent years, the combustion turbine, fueled by natural 
gas or oil, has been the fastest growing source of intermediate-load 
and peak-load power. The combined cycle turbine promises to be 
the most economical and efficient source of intermediate-load 
power, while the simple cycle turbine has been best for peak loads. 
If current trends in national energy policy are confirmed, natural 
gas and oil will not be available for continued growth of power 
generation, and there will be a need for a combustion turbine fuel 
derived from coal. Methanol from coal involves only proven 
technology and contributes to the solution of the U.S. balance of 
payments problem. With proper financing or tax treatment, coal- 
derived methanol is competitive with oil for power generation. 
Thus, there are many arguments for demonstrating peak or inter- 
mediate power generation by this route. (auth) 


INORGANIC HYDROGEN COMPOUND FUELS 


REFER ALSO TO CITATION(S) 12717 


SOLID WASTE FUELS 


REFER ALSO TO CITATION(S) 13514 


HYDRO ENERGY 


REFER ALSO TO CITATION(S) 13371, 13373, 13383 


12723 Construction problems in converting existing hydroelec- 
tric facilites. Lacey, C.W. (Bechtel Power Corp., Norwalk, CA). pp 
459-488 of In Converting existing hydro-electric dams and reser- 
voirs into pumped storage facilites. New York; American Society 
of Civil Engineers (1974). 

From Conference on converting existing hydro-electric 
dams and reservoirs into pumped storage facilities; Rindge, New 
Hampshire, United States of America *USA® (18 Aug 1974). 

See CONF-740863—. 

Construction problems related to building new power 
houses and to converting existing hydroelectric power plants on 
the Salt River from 25 Hz to 60 Hz are described in detail. The 
overall project involved construction of 3 dams, i.e., Mormon Flat, 
Horse Mesa, and Roosevelt. Construction started in May 1969 and 
was completed on schedule in May 1972. (LCL) 


RESOURCES AND AVAILABILITY 


REFER ALSO TO CITATION(S) 13375, 13378, 13379, 13382, 
13395 


SITE GEOLOGY AND METEOROLOGY 


REFER ALSO TO CITATION(S) 13374, 13391 


ERA VOL. 1, NO. 8 
PLANT DESIGN AND OPERATION 


REFER ALSO TO CITATION(S) 13376, 13377, 13379, 13380, 
13381, 13384, 13385, 13386, 13387, 13388, 13389, 13390, 
13391, 13393, 13394 


12724 Method of operating a fluid-cooled hydropower gen 
tor. Spirk, F.; Leistner, W. (to Siemens Aktiengesellsc ). US 
Patent 3,935,488. 21 Oct 1974. Priority date 30 Oct 1973, Ger- 
man, Federal Republic of (F.R. Germany). vp. 

A method of operating a fluid-cooled hydropower generator 
of a hydroelectric facility such as a pump storage plant is 
described: The generator of the plant being alternately in the ac- 
tive and shutdown condition as required and being equipped with a 
circulation system for conducting fluid coolant for cooling the 
generator, the circulation system including control means for con- 
trolling system leaks and the conductivity of the fluid coolant; a 
heat exchanger connected into the circulation system for cooling 
the fluid coolant, the heat exchanger, in turn, having its own circu- 
lation system for fluid cooling the same; and, a pump for pumping 
the fluid coolant of the circulation system through the t 
exchanger and the circulation system. The method is comprised of 
maintaining the operation of the pump and the control means 
when the hydropower generator is in the shut-down condition to 
pump the fluid coolant through the circulation system and the heat 
exchanger; and, interrupting the circulation system for fluid cool- 
ing the heat exchanger when the hydropower generator is in the 
shut-down condition. 


ENVIRONMENTAL ASPECTS 
REFER ALSO TO CITATION(S) 13392, 14345 


12725 Intake system assessment for central Columbia river. 
Schreiber, D.L.; Becker, C.; Fuquay, J.J.; Chitwood, R.A. (US At 
Energy Comm Headquarters, Bethesda, Md). J. Power Div., Am. 
Soc. Civ. Eng.; 100: No. 2, 139-155(Dec 1974). 

Four intake systems (vertical traveling screens, infiltration 
beds, perforated pipes located above the stream bed in the river 
channel, and perforated pipes located above the bed in an off- 
stream channel) are selected and considered for detailed evalua- 
tion of potential environmental impact. Based on all considerations 
of potential impacts, the best alternative is perforated pipes 
located above the river channel bed. This intake system is also the 
most economical to construct, operate, and maintain. A pivotal 
issue in assessing the environmental impact is the potential for 
impingement and entrainment of macroscopic planktonic organ- 
isms and juvenile fish without or with little swimming ability. As 
this impact depends largely upon approach velocities, the infiltra- 
tion beds and perforated pipes located above the river channel bed 
are both well suited to minimize impingement and entrainment. 


LAND USE AND AESTHETICS 


REFER ALSO TO CITATION(S) 13374 


SOLAR ENERGY 


REFER ALSO TO CITATION(S) 13467, 13514, 13517, 13520 


12726 (TID—3351-R1IP1) Solar energy. A bibliography: cita- 
tions. (Energy Research and Development Administration, Oak 
Ridge, Tenn. (USA). Technical Information Center). Mar 1976. 
592p. Dep. NTIS $13.75. 

Citations of 9732 references to scientific and technical 
literature on the use of solar energy are included in TID-3351- 
RIP1I. Arranged chronologically within subject category, the cita- 
tions begin as far back as useful references could be obtained and 
continue through 1975. Subjects include resources and availability; 
economics; environmental ts; solar energy conversion; 
photovoltaic, solar thermal, and ocean thermal gradient power 
plants; solar collectors and concentrators; and tidal power. Per- 
sonal and corporate author, subject, and report number indexes 
are in a companion volume, TID-3351-R1P2. (WDM) 


12727 (TID—3351-R1P2) Solar energy. A bibliography: in- 
dexes. (Energy Research and Development Administration, Oak 
Ridge, Tenn. (USA). Technical Information Center). Mar 1976. 
400p. Dep. NTIS $10.75. 


| 
>) 
fe 
| ! 
| 


AUGUST 1976 


Personal and 
indexes are presented 
3351-RIPI. 


rate author, subject, and report number 
or the 9732 citations contained in TID- 


RESOURCES AND AVAILABILITY 


12728 (AD/A—007296) a sony exchange at the surface of the 
western North Atlantic Ocean. Technical report. Bunker, A.F. 


(Woods Hole Oc: rae es Institution, Mass. (USA)). Jan 1975. 
Contract N00014-74-C-0262. 11 1p. (WHOI—75-3). NTIS $5.25. 
Report on North Atlantic irculation and Water Mass Cen- 


To supplement hydrographic studies of mp ay in the heat 
content of water masses, the energy fluxes through the ocean’s sur- 
face have been estimated. These estimates have been computed 
from several million surface marine observations utilizing bulk 
aerodynamic exchange equations. The dependence of the transfer 
coefficients on wind speed and stability of the air was determined 
from the literature and used with the ship’s data in the equations. 
The fluxes also have been computed following Budyko’s method to 
serve as a check and comparison. The computations yield the 
monthly and annual fluxes of latent heat, sensible heat, momen- 
tum, and radiational exchange as well as averages of meterological 
and ‘oceanographical parameters. Monthly and annual charts of the 
net heat loss or gain by the ocean have been constructed for 150 
acres which extend from the east coast to 30W and from 20N to 
SON. Charts of the latent heat, sensible heat, and radiational fluxes 
also are presented. Time series of the fluxes in different areas have 
been drafted. Several features revealed by the charts are analyzed 
and discussed. (GRA) 


12729 (COO—2699-3) Solar power array for the concentra- 
tion of energy. Technical report covering Task 2. Task 2. Modifica- 
tions to a specular r. Robinson, D.A. (Sheldahl, Inc., 
Northfield, Minn. (USA). Advanced Products Div.). Feb 1976. 
Contract E(11-1)-2699. 6p. Dep. NTIS $3.50. 

This report describes the design, fabrication, and calibration 
which have been completed for the modified specular photometer. 
The basic instrument is designed to examine the reflection or 
transmission of solar materials by measuring the amount of radia- 
tion which is reflected or transmitted by the material into a given 
acceptance aperture. (WDM) 


= (SAND— 76-0009) Solar radiation a to vari- 

a preliminary study. Boes, E.C. (Sandia 
ume Albuquerque, N. Mex (USA)). Feb 1976. Contract AT(29- 
1)-789. 30p. Dep. NTIS $5.00. 

Solar energy collectors of various designs and installation 
orientations are being built or used. Because most existing solar 
energy data consists of measurements of total radiation incident 
upon a horizontal surface, and because geometric conversion to 
radiation incident upon another surface is difficult, the amounts of 
solar energy available to various locations are not well known. This 
paper reports such solar energy availabilities to various collectors 

both clear and average days in each of the four seasons at Al- 
buquerque, Blue Hill, and Omaha. Unlike several similar previous 
studies, the amounts of solar energy given here are based directly 
on representative data samples consisting of simultaneous measure- 
ments of direct-normal and total-horizontal radiation at these three 
sites. 


12731 DETERMINING THE AVAILABILITY OF SOLAR 
ENERGY WITHIN THE CONTIGUOUS UNITED STATES. New- 
bury Park, CA; El and I Associates (1975). 27p. (NP—20882). 

This guide presents a simplified approach for estimating the 
amount of solar energy available at various locations and for vari- 
ous conditions. It was written and formated for brevity’s sake, and 
is offered as a general tool —— subject to sound engineering 
judgement in its application. (WDM) 


HEAT STORAGE AND REJECTION 


REFER ALSO TO CITATION(S) 13397 


SOLAR ENERGY CONVERSION 
REFER ALSO TO CITATION(S) 12889, 12890 


PHOTOVOLTAIC CONVERSION 
— ALSO TO CITATION(S) 12658, 12833, 12834, 12835, 


SOLAR ENERGY 1335 


12732 Evaluation of selected 

chemical processes for production of Jow-cost silicon. First 

a October 9—December 15, 1975. Blocher, J.M. Jr.; 
ing, M.F.; Wilson, W.J.; Carmichael, D.C. (Battelle Colum- 

bus Labs., Ohio (USA)). 8 Jan 1976. 48p. Dep. NTIS $4.00. 

The objective of this program is to evaluate, in the light of 
the latest available information and modern technology, the 
prospect for low cost solar silicon production by two processes 
which have yielded semiconductor-grade silicon commercially in 
the past, but whose development was curtailed by unfavorable 
market conditions in the early semiconductor industry. These 

are (1) zinc reduction of silicon tetrachloride and (2) 
thermal dissociation (or hydrogen reduction) of silicon tetraiodide. 
This report includes analyses of available thermodynamic data on 
both processes and predictions of equilibrium product yields over 
accessible ranges of process conditions. A parallel program of ex- 
perimental work has been carried out to test the thermodynamic 
predictions and to evaluate process operability at several critical 
points. Preliminary results indicate that acceptable process yields 
and product structure can be obtained by zinc reduction of silicon 
tetrachloride in a fluidized-bed of seed particles when the zinc is 
fed to the bed as a vapor. Preliminary experimental results on the 
iodination of silicon dioxide/carbon mixtures confirm the ther- 
modynamic predictions that temperatures in excess of 1400 C will 
produce potentially acceptable yields of silicon tetraiodide. (auth) 


12733 (ERDA/JPL/954144—75/1) Silicon ribbon growth by a 

action shaping technical progress re- 
port No. 1. Schwuttke, G.H.,; Ciszek, T.F.; Kran, A. (International 
Business Machines Corp., Hopewell Junction, N.Y. (USA). East 
Fishkill Lab.). Aug 1975. 96p. Dep. NTIS $5.00. 

Progress during the first quarter of the contractual effort is 
described. The work performed relates (a) to ribbon growth by a 
capillary action shaping technique, (b) to ribbon characterization, 
and (c) to economic evaluation and computer-aided simulation of 
ribbon growth. Actual progress includes growth of 12-mm and 25- 
mm-wide ribbon with individual lengths ranging from 0.12 to 1.06 
meters. The growth of silicon tubes of 6-mm diameter, |-mm wall 
thickness, and more than 100-cm length was also accomplished. 
The ‘’growth rate’’ problem of melt-grown ribbon- crystals 
was addressed. An expression for maximum growth rate of cylin- 
drical (Czochralski geometry) crystals and ribbon-shaped crystals 
was derived. Some representative values at 7.5-cm diameter or 
width are 45 cm/hr or 2000 cm*/hr for a cylindrical Czochralski- 
grown crystal and 625 cm/hr or 95 cm*/hr for a 0.02-cm-thick rib- 
bon. (auth) 


12734 Process for solder silicon solar cells. Rostron, 
W.,; Varadi, P.F. US Patent 3,846,258. 5 Nov 1974. vp. 
A process for manufacturing silicon semiconductor devices 
comprises electroplating a solder coating directly onto the electri- 
cal contact surfaces of the silicon devices. The electrical contact 
surfaces are metal layers having a top surface selected from the 
group consisting of gold, silver, and nickel. 


12735 ELEVENTH IEEE PHOTOVOLTAIC SPECIALISTS 
CONFERENCE, SCOTTSDALE, ARIZONA, MAY 6—8, 1975. 
New York; Institute of Electrical and Electronics Engineers, Inc. 
(1975). 539p. (CONF-750508—). 

From 11. IEEE photovoltaic specialists conference; Scott- 
sdale, Arizona, USA (6 May 1975). 

The Eleventh IEEE Photovoltaic Specialists Conference 
covered all major aspects of solar cell technology, including basic 
properties, high-efficiency solar cells, coverslide technology, radia- 
tion and environmental effects, satellite data, and current solar cell 
technology. Separate abstracts were prepared for the 90 individual 
papers. ( DM) 


12736 Summary of high efficiency silicon solar cell meeting 
held at NASA-Lewis. Bernatowicz, D.T. (National Aeronautics and 
Space Administration, Cleveland). pp 1-2 of In Eleventh IEEE 
photovoltaic specialists conference. New York, Inst. of Electrical 
and Electronics Engineers, Inc. (1975). 

From 11. IEEE photovoltaic specialists conference; Scott- 
sdale, Arizona, USA (6 May 1975). 

See CONF-750508—. 

A High Efficiency Silicon Solar Cell Meeting was held at 
NASA-Lewis on November 14 and 15, 1974 to review progress, 
assess remaining problems, and outline directions for future work 
on raising solar cell efficiency. This paper presents the major 
recommendations and conclusions reached in the meeting. 


12737 Fundamental limitations imposed by high doping on the 
performance of PN silicon solar cells. Lindholm, F.A. 
(Univ. of Florida, Gainesville); Li, S.S.; Sah, C.T. pp 3-12 of In 
Eleventh IEEE photovoltaic specialists conference. New York; 
Inst. of Electrical and Electronics Engineers, Inc. (1975). 
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From 11. IEEE eae 74 specialists conference; Scott- 
sdale, Arizona, USA (6 May 1975). 

See CONF-750508—. 

Fundamental limitations imposed on the performance of sil- 
icon junction solar cells by physical mechanisms accompanyi 
a doping are described. one-dimensional mechanisms di- 

ide into two broad categories: those associated with band-gap 
shrinkage and those associated with interband transition rates. By 
extending the traditional method of analysis and comparing to 
measurement, it is shown that the latter kind of mechanism 
dominates in determining the open-circuit voltage in a one-dimen- 
sional model of a 0.1 ohm-cm cell at 300°K. As an alternative 
dominant mechanism, a three-dimensional model involving ther- 
modynamically stable clusters of impurities in the highly-doped dif- 
fused layer is suggested. 


12738 Efficiency of silicon solar cells as a function of base layer 
resistivity. Dunbar, P.M.; Hauser, J.R. (North Carolina State Univ., 
Raleigh, NC). pp 13-18 of In Eleventh IEEE photovoltaic spe- 
cialists conference. New York; Inst. of Electrical and Electronics 
Engineers, Inc. (1975). 

From 11. IEEE photovoltaic specialists conference; Scott- 
sdale, Arizona, USA (6 May 1975). 

See CONF-750508—. 

This paper reports on a theoretical study of the limitations 
to silicon solar cell efficiency for both n*-p and n* — p — p* type 
solar cells. Detailed calculations have been made of r cell 

ration using a general computer analysis program for semicon- 
ductor devices. The computer program, which simultaneously 
solves Poisson’s equation and the electron and hole quasi-Fermi 
level equations, provides an accurate numerical solution of 
cell operation without limiting assumptions or approximations. The 
work reported on in this paper has been directed toward un- 
peer the fundamental limitations to solar cell efficiency as a 
function of base layer doping level. It has been found that minority 
carrier lifetime and heavy doping effects in the n* surface region 
both present serious limitations to solar cell efficiency in low re- 
sistivity silicon solar cells. 
12739 Effect of impurity doping concentration on solar cell out- 
put. Iles, P.A.; Soclof, S.I. (Optical Coating Lab., Inc., Industry, 
CA). pp 19-24 of In Eleventh IEEE photovoltaic specialists con- 
ference. New York; Inst. of Electrical and Electronics Engineers, 
Inc. (1975). 

From 11. IEEE photovoltaic specialists conference; Scott- 
sdale, Arizona, USA (6 May 1975). 

See CONF-750508—. 

Experimental measurements were made of solar cell and re- 
lated photovoltaic parameters for silicon with high concentrations 
of dopant impurities. The cell output peaked for doping levels 
around 10'’ cm~*. Independent measurements of diffusion length 
and open‘ circuit voltage at high doping levels showed severe 
reductions at concentrations above 10"’ to 10'* cm~*. Theoretical 
reasons are given to explain these reductions. Indication is given of 
the problems requiring solution before increased cell output can be 
achieved at high doping levels. 


12740 Im of material and properties on silicon 
solar cell . Fischer, H.; Pschunder, W. (AEG-Telefunken, 
Heilbronn, Ger.). pp 25-31 of In Eleventh IEEE photovoltaic spe- 
cialists conference. New York; Inst. of Electrical and Electronics 
Engineers, Inc. (1975). 

From 11. IEEE photovoltaic specialists conference; Scott- 
sdale, Arizona, USA (6 May 1975). 

See CONF-750508—. 

An increase in efficiency depends strongly on the applica- 
tion of low resistivity silicon for solar cell fabrication. Properties of 
present available highly doped silicon have been analyzed in 
respect to their impact on cell performance. At a resistivity range 
of 0.1 Qcem the appearance of a fundamental recombination 
mechanism, the Auger-recombination, has been detected. This 
limits the collection of carriers. The saturation current of the solar 
cell diode is dominated at low resistivities by the contribution of 
the diffused region, thus leading to a fundamental limitation of 
open-circuit-voltage. The maximum achievable efficiency of an op- 
timal solar cell is calculated under these conditions leading to a 
value of about 15 percent. Theoretical estimated performance data 
were em to experimentally established values of high-effi- 
ciency-cell structures. 


12741 Effects of doping levels on silicon solar cell - 
formance. Gadicwsi, MCP. randhorst, H.W. Jr.; Baraona, ER. 


(National Aeronautics and Space Administration, Cleveland). pp 
32-35 of In Eleventh IEEE photovoltaic specialists conference. 
ea Inst. of Electrical and Electronics Engineers, Inc. 
( ). 

From 11. IEEE voltaic specialists conference; Scott- 
sdale, Arizona, USA (6 May 1975). 
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See CONF-750508—. 

Open-circuit voltages measured in silicon solar cells made 
from 0.01 2-cm material are 15O0mV lower than voltages calcu- 
lated from simple diffusion sete and cannot be explained by 
poor diffusion lengths or surface leakage currents. An analytical 
study was made to determine whether high doping effects, which 
increase the intrinsic carrier concentration, could account for the 
low observed voltages and to determine the limits on voltage and 
efficiency imposed by high doping effects. The results indicate that 
the observed variation of voltage with base resistivity is predicted 
by these effects. A maximum efficiency of 19 - (AMO) and 
a voltage of .7 volts were calculated for 0.1 m cells assuming 
an optimum diffused layer impurity profile. 


12742 Advances in the theory and of BSF cells. 
Mandelkorn, J.; Lamneck, J.H. (National Aeronautics and Space 
Administration, Cleveland). pp 36-39 of In Eleventh IEEE 
photovoltaic specialists conference. New York; Inst. of Electrical 
and Electronics Engineers, Inc. (1975). 

From 11. IEEE photovoltaic specialists conference; Scott- 
sdale, Arizona, USA (6 May 1975). 

See CONF-750508—. 

The characteristics and behavior of p*, p solar cells were in- 
vestigated. The p*, p cells were made by removal of the n* surface 
layer from n*,p,p*, BSF cells followed by application of a suitable 
contact to the resultant p*,p structures. The open-circuit voltage, 
V/sub oc/, of p*,p cells was found to increase with increasing "’p’’ 
bulk resistivity. The measured V/sub oc/- temperature-coefficients 
were positive and increased with increasing resistivity. This 
behavior is exactly the ite of that observed for conventional 
cells, n*, p or p*,n structures. An outline of prior limitations in 
solar cell a is presented, and the removal of these limitations 
through use of BSF effects is pointed out. (WDM) 


12743 properties of the COMSAT non-reflective cell. 
Arndt, R.A.; Allison, J.F.; Haynos, J.G.; Meulenber, A. Jr. 
(COMSAT Labs., Clarksburg, MD). pp 40-43 of In Eleventh IEEE 
photovoltaic specialists conference. New York; Inst. of Electrical 
and Electronics Engineers, Inc. (1975). 

From 11. IEEE photovoltaic specialists conference; Scott- 
sdale, Arizona, USA (6 May 1975). 

See CONF-750508—. 

A new generation of silicon solar cell, called the COMSAT 
Non-Reflective (CNR) cell, which shows a marked improvement 
over previous cells, has been developed. Under AMO illumination 
these cells typically produce a maximum power of about 21 
mW/cm? and short-circuit current of about 46 mA/cm*. The im- 
provements stem from a new surface structure and related optical 
properties of the cell, both of which are discussed herein. 


12744 Vv silicon solar cells. Baraona, C.R.; Brandhorst, 
H.W. (National Aeronautics and Space Administration, Cleve- 
land). pp 44-48 of In Eleventh IEEE photovoltaic specialists con- 
ference. New York; Inst. of Electrical and Electronics Engineers, 
Inc. (1975). 

From 11. IEEE photovoltaic specialists conference; Scott- 
sdale, Arizona, USA (6 May 1975). 

See CONF-750508—. 

Silicon solar cells with macroscopic V-shaped grooves and 
microscopically texturized surfaces have been made by preferential 
etching techniques. Various conditions for potassium hydroxide 
and hydrazine hydrate etching were investigated. Optical reflection 
losses from these surfaces were reduced. The reduced reflection 
occurred at all wavelengths and resulted in improved short circuit 
current and spectral response. Improved collection efficiency is 
also expected from this structure due to generation of carriers 
closer to the cell junction. Microscopic point measurements of col- 
lected current using a scanning electron microscope showed that 
current collected at the peaks of the texturized surface were only 
80 percent of those collected in the valleys. 


12745 Influence of impurities on silicon solar cell performance. 
Wakefield, G.F. (Texas Instruments Inc., Dallas); Maycock, P.D.; 
Chu, T.L. pp 49-55 of In Eleventh {EEE photovoltaic specialists 
conference. New York; Inst. of Electrical and Electronics En- 
gineers, Inc. (1975). 

From 11. IEEE photovoltaic specialists conference; Scott- 
sdale, Arizona, USA (6 May 1975). 

See CONF-750508—. 

Semiconductor grade silicon which was doped with a variety 
of common metallic impurities during crystal growth was 
fabricated into planar diodes and solar cells. Electrical charac- 
terization of the diodes and cells was conducted and the per- 
formance for each specific impurity and concentration compared 
against standard material. The tolerance level of impurities at the 
raw material state appeared to be several ppM. These results con- 
firm that solar cell material purity specifications can be relaxed 
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from semiconductor quality silicon and less expensive silicon 
manufacturing methods can be considered for production of solar 
grade silicon. 

12746 . Grain boundary and impurity effects in low cost silicon 
solar cells. Soclof, S.I.; Iles, P.A. (Optical Coating Lab., Inc., In- 
dustry, CA). pp 56-61 of In Eleventh IEEE photovoltaic specialists 
conference. New York; Inst. of Electrical and Electronics En- 
gineers, Inc. (1975). 

From 11. IEEE photovoltaic specialists conference; Scott- 
sdale, Arizona, USA (6 May 1975). 

See CONF-750508—. 

Low cost approaches to solar cell manufacture ly 
require the use of silicon with reduced crystalline perfection, and 
higher concentrations of impurities. This paper describes experi- 
mental work to evaluate the separate effects of grain boundaries 
and high impurity concentrations on photovoltaic performance. 
Theoretical estimates are presented, to indicate the conversion ef- 
ficiency expected for silicon solar cells, if reasonable control of 
both the grain size and the impurity levels can be achieved. 


12747 Measurement of physical parameters of semiconductor 
material by a technique of analysis using combined microwave and 
optical technique. Orgeret, M. (Centre National d'Etudes Spatiales, 
Toulouse); Cacheux, J.; Boucher, J.; Daurie, M. pp 62-66 of In 
Eleventh IEEE photovoltaic specialists conference. New York; 
Inst. of Electrical and Electronics Engineers, Inc. (1975). 

From 11. IEEE photovoltaic specialists conference; Scott- 
sdale, Arizona, USA (6 May 1975). 

See CONF-750508—. 

This paper describes a new technique which permits the 

determination of diffusion length, diffusion constant, carrier 
lifetime, and surface recombination velocity without physical con- 
tact or surface treatment of the sample under evaluation. Both the 
theoretical basis and the measuring equipment is described, 
together with results obtained and compared with classical experi- 
ments (photoconductivity method and Hall effect). The method 
utilizes the modulation of a transmitted microwave signal, through 
the sample, by a variable frequency infrared excitation source on 
the sample. The parameters are determined by study of the phase 
difference of the modulated microwave signal and the infrared 
signal as a function of the modulation frequency of the infrared ex- 
citation. 
12748 Diffusion length measurement using the scanning elec- 
tron microscope. Weizer, V.G. (National Aeronautics and Space 
Administration, Cleveland). pp 67-71 of In Eleventh IEEE 
photovoltaic specialists conference. New York; Inst. of Electrical 
and Electronics Engineers, Inc. (1975). 

From 11. IEEE photovoltaic specialists conference; Scott- 
sdale, Arizona, USA (6 May 1975). 

See CONF-750508—. 

A measurement technique employing the scanning electron 
microscope is described in which values of the true bulk diffusion 
length are obtained. It is shown that surface recombination effects 
can be eliminated through the application of highly doped surface 
field layers. The influence of high injection level effects and low- 
high junction current generation on the resulting measurement is 
investigated. Close agreement is found between the diffusion 
lengths measured by this method and those obtained using a 
penetrating radiation technique. 


12749 Doping characteristics of advanced silicon solar cells as 
measured via C-V techniques. Galloway, J.J. (Hughes Aircraft Co., 
El Segundo, CA). pp 72-77 of In Eleventh IEEE photovoltaic spe- 
cialists conference. New York; Inst. of Electrical and Electronics 
Engineers, Inc. (1975). 

From 11. IEEE photovoltaic specialists conference; Scott- 
sdale, Arizona, USA (6 May 1975). 

See CONF-750508—. 

Junction doping characteristics of new solar cell types were 
nondestructively determined from measurements of cell 
Capacitance versus voltage under dark reverse bias conditions. A 
step-junction model proved adequate for all cell types investigated. 
The techniques have been used in the Hughes advanced solar cell 
development program and in engineering tests of cell production 

. The results have proved valuable in radiation experiments 
ae cell damage was correlated with the measured base resistivi- 
y. 


12750 A of the MOS C-V technique to determine im- 
purity concentrations and surface on the diffused face of 
silicon solar cells. Weinberg, |. (National Aeronautics and Space 
Administration, Cleveland). pp 78-82 of In Eleventh IEEE 
photovoltaic specialists conference. New York; Inst. of Electrical 
and Electronics Engineers, Inc. (1975). 

From 11. IEEE photovoltaic specialists conference; Scott- 
sdale, Arizona, USA (6 May 1975). 
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See CONF-750508—. 

An experimental and theoretical investigation has been con- 
ducted into the feasibility of using the MOS C-V technique to ob- 
tain information regarding impurity and surface state concentra- 
tions on the diffused face of silicon solar cells with Ta,O, coatings. 
The curfent data yield the result that the impurity concentration, 

roximately 10 A from the diffused surface, has the value 2.9 x 
1 cm~*. In addition, it is found that N/sub s/, the density of 
charge in surface and oxide states has the value 2.1 x 10" cm~. 
The C-V data are found to be in reasonable agreement with 
theoretical predictions. Based on these results it is concluded that 
the MOS C-V technique yields useful information concerning sur- 
face parameters which contribute to the high, efficiency limiting, 
surface recombination velocities on the n* surface of silicon solar 
cells. (WDM) 
12751 Testing of the communications technology satellite 
deployable solar array subsystem. Smith, J.S. (SPAR Aerospace 
Products Limited, Toronto); Sachdev, S.S.; Hunter, J.A. pp 83-93 
of In Eleventh IEEE photovoltaic specialists conference. New 
York; Inst. of Electrical and Electronics Engineers, Inc. (1975). 

From 11. IEEE photovoltaic specialists conference; Scott- 
sdale, Arizona, USA (6 May 1975). 

See CONF-750508—. 

The CTS Deployable Solar Array Subsystem has been sub- 
jected to intensive testing both at a b bly/ omponent, and 
the integrated subsystem level. Further testing is being carried out 
at the component level and on the protoflight subsystems, includ- 
ing qualification testing on the deployment actuator and drive and 
tracking subassemblies. Qualification level testing at the integrated 
subsystem level has included vibration, thermal vacuum deploy- 
ment, and deployed array thermal vacuum cycling. This paper 
describes test results to date. 


12752 Lightweight rigid solar array development. Luft, W.; 
Patterson, R.E. (TRW Systems Group, Redondo Beach, CA). pp 
94-102 of In Eleventh IEEE photovoltaic specialists conference. 
New York; Inst. of Electrical and Electronics Engineers, Inc. 
(1975). 

From 11. IEEE photovoltaic specialists conference; Scott- 
sdale, Arizona, USA (6 May 1975). 

See CONF-750508—. 

A lightweight solar array utilizing a substrate of plastic and 
metal with a supporting frame of graphite-epoxy composite has 
been designed, fabricated, and tested. This has led to a mass 
reduction of 45 percent of the array compared to an equivalent 
design using aluminum as a structural material. In this design, 
suitable for solar arrays up to 2 kW power output, a substrate with 
Kapton facesheets and aluminum honeycomb is used. The rear 
facesheet is perforated to minimize the operating temperature. 
Detailed analyses of dynamic and thermal behavior have been 
verified by testing to qualification levels. It is shown that this 
design can withstand all the loads imposed by an Atlas-Centaur 
launch. The specific mass for this design is 2.66 kg/m? or 35.7 kg 
per kW delivered at the end of a 5-year geosynchronous mission. 


12753 Lightweight rigid solar array structural considerations. 
Corbett, D.A.; Dean, W.J. (TRW Systems Group, Redondo Beach, 
CA). pp 103-109 of In Eleventh IEEE photovoltaic specialists con- 
ference. New York; Inst. of Electrical and Electronics Engineers, 
Inc. (1975). 

From 11. IEEE photovoltaic specialists conference, Scott- 
sdale, Arizona, USA (6 May 1975). 

See CONF-750508—. 

A reduction of 37.9 kg (83.5 Ib) of spacecraft solar array 
structure weight was accomplished by using advanced composite 
materials and unconventional nonlinear, large deflection analytical 
techniques in the design and analysis of a flat deployable solar 
array panel. The area requirements, geometric constraints, and 
loading environment for an existing communication spacecraft 
were used as a basis for a realistic weight comparison. Analyses 
were verified by static, acoustic, and vibration tests. 


12754 Design of the IUE solar array. Goergens, B. (AEG- 
Telefunken, Hamburg); Suppa, E.G. pp 110-116 of In Eleventh 
IEEE photovoltaic specialists conference. New York; Inst. of Elec- 
trical and Electronics Engineers, Inc. (1975). 

From 11. IEEE photovoltaic specialists conference; Scott- 
sdale, Arizona, USA (6 May 1975). 

See CONF-750508—. 

The IUE solar array has been designed to meet very strin- 
gent requirements concerning power output, weight, outgassing 
characteristics, and thermal environment. This led to the develop- 
ment of an advanced technology based on welded cell interconnec- 
tions with silver plated molybdenum interconnectors and module 
vacuum bonding on a low weight honeycomb structure. The mis- 
sion requirement of more than 2000 deep thermal cycles led to the 
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optimization of the cell interconnector material and of the stress 
relief loop, after an extended test uence. IUE representative 
module samples have been successfully tested in 2160 cycles 
between —180°C and +80°C without failure of the cell intercon- 
nectors and other components. The suitability of the chosen design 
is presently tested during the formal qualification program. 


12755 GEOS solar generator. Pohl, G.; Braasch, H. (AEG- 
Telefunken, Hamburg). pp 117-119 of In Eleventh IEEE photovol- 
taic specialists conference. New York; Inst. of Electrical and Elec- 
tronics Engineers, Inc. (1975). 

From 11. IEEE photovoltaic specialists conference; Scott- 
sdale, Arizona, USA (6 May 1975). 

See CONF-750508—. 

The design, development, and qualification of the GEOS 
solar generator are presented. Due to the strong EMC-require- 
ments the main design and development items were: a computer 
program used for design optimization with regard to the require- 
ments, the use of conductively coated cover glasses, the develop- 
ment of module substrate and diode board, and of a welding 
technique which was used to connect the conductively coated 
cover glasses. All components and the generator have successfully 
passed the qualification. 


12756 Evaluation of it acceptance thermal testing for 
ATS-6 solar array. F.; Betz, F. pp 120-125 
of In Eleventh IEEE photovoltaic specialists conference. New 
York; Inst. of Electrical and Electronics Engineers, Inc. (1975). 

From 11. IEEE photovoltaic specialists conference; Scott- 
sdale, Arizona, USA (6 May 1975). 

See CONF-750508—. 

A parametric thermal cycling test program was established 
for the ATS-6 — array hardware to determine how many ther- 
mal vacuum cycles are required to verify workmanship for the 
synchronous orbit deployed array temperature profile. The design 
and checkout of the test equipment to expediously accomplish this 
task are also described. A summary of all post thermal vacuum 
visually observed defects and electrical measurements is provided. 
By far the most prevalent type of manufacturing defect was a ther- 
mal stress induced separation of the N bus bar tab from the solder 
fillet. On the worst panels, 1 to 2 percent of these solder defects 
were observed. The major difference in the manufacturing pro- 
gram to which this difficulty was traced was that the early produc- 
tion panels were built at an equivalent rate of 12 per month, while 
the subsequent ‘’good’’ panels were made at a rate of 4 per 
month. This point should be taken of special note by program 
managers in considering solar array schedules and their true lack 
of compressibility. 


12757 Welding of solar cells in production line. Buhs, R.; 
Duerre, H.J.; Boller, H.W. (AEG-Telefunken, Hamburg). pp 126- 
133 of In Eleventh IEEE photovoltaic specialists conference. New 
York; Inst. of Electrical and Electronics Engineers, Inc. (1975). 

From 11. IEEE photovoltaic specialists conference; Scott- 
sdale, Arizona, USA (6 May 1975). 

See CONF-750508—. 

The first investigations of solar cell interconnection by weld- 
ing were begun in 1968. Since then interconnection by welding has 
become the exclusive technique in use at AEG-Telefunken in the 
manufacture of solar cell generators. This new technology has 
been applied in five space projects, resulting in more than one mil- 
lion welding processes to date. It has proven its high quality for 
space application by the successful operation of the HELIOS solar 
generator. 


NDT evaluation of solar cell weld joints with details of 
selected post-bond, and systems. Lott, D.R. (Lockheed 
Missiles and Space Co., Inc., Sunnyvale, CA); Katzeff, J.S.; Boltz, 
H.A.; Crabtree, W.L. pp 134-144 of In Eleventh IEEE photovolta- 
ic specialists conference. New York; Inst. of Electrical and Elec- 
tronics Engineers, Inc. (1975). 

From 11. IEEE photovoltaic specialists conference; Scott- 
sdale, Arizona, USA (6 May 1975). 

See CONF-750508—. 

The current state of the art in Nondestructive Testing was 
surveyed to investigate the use of test methods for determining 
parallel gap solar cell joint weld quality. Seven post-bond NDT 
systems, two in-process and one pre-bond system were selected 
from the survey for test evaluation. An Augmented Visual post- 
bond system and a Resistive pre-bond system were selected from 
these ten NDT methods as most completely meeting acceptance 
requirements. 


12759 Com deep thermal cycling of solar cell panels. 
Treble, F.C. (Royal Aircraft Estalishment, Farnborough, Eng.); 
Dunnet, A.; Crabb, R.L. pp 145-152 of In Eleventh IEEE 
photovoltaic specialists conference. New York; Inst. of Electrical 
and Electronics Engineers, Inc. (1975). 


ERA VOL. 1, NO. 8 


From 11. IEEE photovoltaic specialists conference; Scott- 
sdale, Arizona, USA (6 May 1975). 

See CONF-750508—. 

Lightweight rigid and flexible solar Is from four Eu- 
ropean manufacturers have been subjected in vacuum to 1000 
deep thermal cycles simulating geostationary conditions. Assess- 
ment was by periodic visual inspection and performance test at 
room temperature. Some soldered and welded panels of both types 
completed the test with unimpaired performance. Others failed, 
probably because of cyclic stresses imposed by the contraction of 
the substrate and mounting cement. Silver plated molybdenum and 
silver Pang were shown to be superior to silver mesh as interconnect 
materials. 


12760 Accelerated fatigue tests of solar cell interconnectors for 
simulation of thermal cycles. Boller, H.W.; Koch, J. (AEG-Telefun- 
ken, Hamburg). pp 153-161 of In Eleventh IEEE photovoltaic spe- 
cialists conference. New York; Inst. of Electrical and Electronics 
Engineers, Inc. (1975). 

From 11. IEEE photovoltaic specialists conference; Scott- 
sdale, Arizona, USA (6 May 1975). 

See CONF-750508—. 

For prediction of the lifetime of interconnectors within solar 
generators in orbit long time thermal cycling tests and analytical 
methods with limited validity were used. To decrease the time ef- 
fort the thermal cycling was replaced by a mechanical cycling of 
interconnector samples. A test machine for mechanical simulation 
of the gap variations was designed. The statistical results of tests 
are presented and compared with the results of thermal cyclin, 
tests. This accelerated fatigue testing is suitable as a quick me 
during development. 


12761 FEP-Teflon encapsulated solar cell modules, further 
progress. Rauschenbach, H.S. (TRW Systems Group, Redondo 
Beach, CA); Cannady, M.D.; Ratajczak, A.F. pp 162-168 of In 
Eleventh IEEE photovoltaic specialists conference. New York; 
Inst. of Electrical and Electronics Engineers, Inc. (1975). 

From 11. IEEE photovoltaic specialists conference; Scott- 
sdale, Arizona, USA (6 May 1975). 

See CONF-750508—. 

Progress made since November 1973 is reported on the 
design, development, and performance evaluation of lightweight, 
flexible, FEP encapsulated solar cell modules. Such modules are 
intended to form standardized building blocks for larger roll-up or 
fold-up solar cell blankets having specific performance in the order 
of 100 W/m? and 80 W/kg in space near Earth. Such modules are 
fabricated by interconnecting solderless single-crystal silicon solar 
cells and heat-laminating them between layers of optically clear 
FEP and to a loadbearing Kapton substrate sheet. (WDM) 


12762 I ly bonded covers for silicon solar cells. Kirk- 
patrick, A.R. (Simulation Physics, Inc., Burlington, MA). pp 169- 
171 of In Eleventh IEEE photovoltaic specialists conference. New 
York; Inst. of Electrical and Electronics Engineers, Inc. (1975). 

From 11. IEEE photovoltaic specialists conference; Scott- 
sdale, Arizona, USA (6 May 1975). 

See CONF-750508—. 

A new integral cover technology for silicon solar cells is 
being developed. Slides of Corning 7070 glass can be bonded in a 
virtually unstressed condition to solar cell surfaces by use of clec- 
trostatic field assisted sealing methods. Integral covers are being 
applied to conventional and developmental cell types and resulting 
cells have performed well in a series of environmental tests. 


12763 Particulate irradiations of an advanced silicon solar cell. 
Goldhammer, L.J. (Hughes Aircraft Co., El Segundo, CA). pp 
172-178 of In Eleventh IEEE photovoltaic specialists conference. 
New York; Inst. of Electrical and Electronics Engineers, Inc. 
(1975). 

From 11. IEEE photovoltaic specialists conference; Scott- 
sdale, Arizona, USA (6 May 1975). 

See CONF-750508—. 

The results of irradiation testing of a recently developed ad- 
vanced high efficiency, production-available, silicon solar cell are 
covered. Particulate irradiation tests conducted include electrons, 
high energy protons, and low energy protons. Although the high 
efficiency cell was found to display a higher percentage of radia- 
tion induced degradation, it still produced a power output superior 
to conventional cells through | x 10'* e/cm?. The cell exhibits a 
significant improvement over conventional cells in performance at 
beginning of life, a performance advantage it maintains with 
proper shielding at end of life for most common mission environ- 
ments, e.g., 7 years synchronous orbit (1). In addition to reporting 
the results of particulate irradiation testing of the high efficiency 
solar cell, covered and uncovered, irradiation testing results for a 
blue (shallow junction) solar cell and the Hughes standard solar 
cell are also reported. 
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12764 Electron and neutron irradiation of advanced silicon 
solar cells. ie W.P. (Air Force Aero-Propulsion Lab., Wright- 
Patterson AFB, OH). pp 179-183 of In Eleventh IEEE photovoita- 
ic specialists conference. New York; Inst. of Electrical and Elec- 
tronics Engineers, Inc. (1975). 

From 11. IEEE photovoltaic specialists conference; Scott- 
sdale, Arizona, USA (6 May 1975). 

See CONF-750508—. 

Conventional and advanced N*/P silicon solar cells were ex- 

to both fission spectrum neutron and one-MeV electron en- 
vironments. Included in the electron damage experiments were 
prototype vertical junction solar cells. Cells tested in the neutron 
environment displayed typical degradation at the various fluences 
with some indication that 10 ohm-cm are slightly more neutron 
radiation resistant than are 2 ohm-cm cells. Although the shallow 
junction cells were higher in efficiency than the conventional cells 
tested, their relative change in maximum power versus electron 
fluence was essentially the same as the relative changes observed 
for the conventional cells of the same base resistivity. Counter to 
these results was the behavior of prototype vertical junction cells 
which displayed significantly enhanced tolerance to the one-MeV 
electron irradiations. 


12765 High vacuum uv test of improved efficiency solar cells. 
Goodelle, G.S. (Hughes Aircraft Co., El Segundo, CA); Brooks, 
G.R.; Mosher, J.R. pp 184-189 of In Eleventh IEEE photovoltaic 
specialists conference. New York; Inst. of Electrical and Elec- 
tronics Engineers, Inc. (1975). 

From 11. IEEE photovoltaic specialists conference; Scott- 
sdale, Arizona, USA (6 May 1975). 

See CONF-750508—. 

Solar cells of a recently developed advanced high efficiency 

were subjected to an ultraviolet environment of 1.5 suns for 

1500 hours under vacuum. Parameters evaluated included the cell 
tantalum pentoxide antireflection coating and the 0.35 wm cover 
filter. The effects of the ultraviolet radiation were measured in 
terms of cell short circuit current and spectral response. The data 
indicated that the high efficiency solar cell is better than the con- 
ventional cell in resistance to ultraviolet radiation. Consequently, 
the high efficiency cell assembly exhibits not only a 2 percent gain 
in glassing when compared to the approximately seven percent loss 
for the conventional cell assembly, it also exhibits less than half of 
the UV degradation. 


12766 Solar cell experiments on the NTS-1 satellite. Statler, 
R.L.; Walker, D.H. (Naval Research Lab., Washington, DC). pp 
190-193 of In Eleventh IEEE voltaic specialists conference. 
pom York; Inst. of Electrical and Electronics Engineers, Inc. 
(1975). 

From 11. IEEE photovoltaic specialists conference; Scott- 
sdale, Arizona, USA (6 May 1975). 

See CONF-750508—. 

Twelve solar cell experiments were on the Naval Research 
Laboratory TIMATION III (NTS-1) satellite on 14 July 1974, into 
a 13,620 km circular orbit at an inclination of 125°. The experi- 
ment comprises: two ohm-cm n/p, lithium-diffused p/n, violet n/p, 
Cae surface field, and ultra-thin wrap-around contact cells. 

ring the 5 year life of the satellite, the experiments will be ex- 
posed to radiation equivalent to 2 x 10'* 1-MeV electron cm~* and 
to nearly 5500 thermal cycles. After 261 days in orbit the loss in 
power ranged from 15.0 to 24.4 percent. Some of the radiation 
damage in the two lithium cell panels annealed temporarily 
between days 100 and 200 as the | temperatures warmed up. 
The er degradation rate of the two ohm-cm solar panel can be 
fitted by a fluence of approximately 1.2 x 10" 1-MeV e/cm?-day. 


12767 Early results of the ATS-6 solar cell flight experiment. 
Goldhammer, L.J. (Hughes Aircraft Co., El Segundo, CA); Cor- 
rigan, J.P. pp 194-198 of In Eleventh IEEE photovoltaic specialists 
conference. New York; Inst. of Electrical and Electronics En- 
gineers, Inc. (1975). 

From 11. IEEE photovoltaic specialists conference; Scott- 
sdale, Arizona, USA (6 May 1975). 

See CONF-750508—. 

_ This paper presents preliminary ATS-6 solar cell flight ex- 
periment data through the first 247 days in synchronous orbit. The 
experiment is transmitting data on forty 2 x 2 cm solar cells 
representing 16 solar cell configurations. The experiment is 
designed to study the effect of this orbit on select solar cells and 
cover glass parameters such as: solar cell thickness and base re- 
Sistivity, cover glass thickness variation, new cover processes and 
materials such as 7940 and 7070 integral covers and the FEP 
covers, the COMSAT ‘'violet’’ cell, and backside irradiation ef- 
fects. The in-space solar cell data indicate short circuit currents 
are running higher by | to 8 percent than measurements made 
with solar simulations; maximum power varied between —1 to +6 
percent. Degradation of I/sub sc/ due to ultraviolet effects was 
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determined to be about 2 — after 50 days in orbit. All cells 
performed well through 247 days in orbit except the FEP-covered 
cells, which appear to have increased heir rate of degradation dur- 
ing the eclipse season. 


12768 . LES-6 solar cell after six years. Sarles, F.W. 
Jr. (Massachusetts Inst. of Tech., Lexington). pp 199-203 of In 
Eleventh IEEE photovoltaic specialists conference. New York; 
Inst. of Electrical and Electronics Engineers, Inc. (1975). 

From 11. IEEE photovoltaic specialists conference; Scott- 
sdale, Arizona, USA (6 May 1975). 

See CONF-750508—. 

Cells in the LES-6 solar cell experiment include diffused 
and ion implanted n/p silicon cells, p/n lithium doped cells, and 
thin film CdS cells. Degradation data obtained from 6-1/2 years of 
flight observations show short term low energy proton effects as 
well as long term data from Van Allen belt electrons and high- 
energy solar protons. A major departure from the long term 
degradation normally anticipated occurred during the unusual solar 
flare activity of August 1972. At this time, P/sub max/ and I/sub 
SC/ for most cells decreased observably, anywhere from 0.5 to 5.1 
percent. Two lithium doped cells made from crucible grown 
material decreased ty approximately 16 percent, but recovered 
over the subsequent 5 months. 


12769 Radiation damage to the COMSAT non-reflective cell. 
Meulenberg, A. Jr.; Allison, J.F.; Arndt, R.A.; Haynos, J.G. 
(COMSAT Labs., Clarksburg, MD). pp 204-208 of In Eleventh 
IEEE photovoltaic specialists conference. New York; Inst. of Elec- 
trical and Electronics Engineers, Inc. (1975). 

From 11. IEEE photovoltaic specialists conference; Scott- 
sdale, Arizona, USA (6 May 1975). 

See CONF-750508—. 

Radiation studies comparing COMSAT Non-reflective 
(CNR) cells, COMSAT Violet cells, and typical satellite cells show 
that the CNR cell is the least sensitive to damage under !-MeV 
electron irradiation. Spectral response curves before and after ir- 
radiation indicate the source of the initial gains of the CNR cell 
relative to those of the Violet and satellite cells, and explain why 
these gains remain e 2n after heavy irradiation. A t tical 
discussion of effective absorption coefficients explains why the 
CNR cell is less sensitive to radiation than the Violet cell even 
under identical bulk damage conditions. 


12770 Effects of simultaneous ultraviolet, electron and proton 
irradiation of silicon solar cells. Arndt, R.A. (COMSAT Labs., 
Clarksburg, MD); Bernard, J.; Reulet, R. pp 217-220 of In 
Eleventh IEEE photovoltaic specialists conference. New York; 
Inst. of Electrical and Electronics Engineers, Inc. (1975). 

From 11. IEEE photovoltaic specialists conference; Scott- 
sdale, Arizona, USA (6 May 1975). 

See CONF-750508—. 

Silicon solar cells were irradiated simultaneously with elec- 
trons, protons, and ultraviolet light. There was no evidence of 
synergistic effects of proton and electron irradiation. Up to the 
fluences expected in synchronous communications satellite mis- 
sions, cells irradiated with ultraviolet light and protons or clectrons 
degraded less than cells irradiated with particles only. 


12771 Effect of electron irradiation in vacuum on FEP-A sil- 
icon solar cell covers. Marsik, S.J.; Broder, J.D. (National Acronau- 
tics and Space Administration, Cleveland). pp 221-226 of In 
Eleventh IEEE photovoltaic specialists conference. New York; 
Inst. of Electrical and Electronics Engineers, Inc. (1975). 

From 11. IEEE photovoltaic specialists conference, Scott- 
sdale, Arizona, USA (6 May 1975). 

See CONF-750508—. 

Fluorinated ethylene-propylene-A (FEP-A) covers on silicon 
solar cells were irradiated with 1-MeV electrons, in vacuum, to an 
accumulated fluence of 2.5 x 10"* anti e/cm* (6.75 x 10* rads of 
absorbed dose for FEP-A material) equivalent to approximately 28 
years in synchronous orbit. The effect of irradiation on the light 
transmittance of FEP-A was checked by measuring the short-cir- 
cuit current of the cells after each dose increment, immediately 
after the irradiation and again after a minimum of 16 hours of 
elapsed time. The cells remained in vacuum for all these measure- 
ments. The results indicate no apparent overall loss in transmission 
due to irradiation of FEP-A. However, filter whee! measurements 
revealed a ‘‘darkening’’ of the FEP-A at the blue end of the spec- 
trum, as evidenced by a small loss of current at the short 
wavelengths. The FEP-A solar cell cover was also tested for em- 
brittlement. Although no delamination from the cell surface was 
observed while in vacuum, embrittlement of FEP-A occurred at 
this accumulated dose. The electron fluence at which the FEP-A 
cover embrittles and cracks when subjected to flexing tests was 
determined to be about 2.5 x 10° electrons per square centimeter 
(6.75 x 107 rads of absorbed dose). 
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12772 Lithium-doped drift-field radiation-resistant p/n-type sil- 
icon solar cells. Usami, A.; Yamaguchi, M. (Nagoya Inst. of Tech., 
Japan). pp 227-231 of In Eleventh IEEE photovoltaic specialists 
conference. New York; Inst. of Electrical and Electronics En- 
gineers, Inc. (1975). 

From 11. IEEE photovoltaic specialists conference; Scott- 
sdale, Arizona, USA (6 May 1975). 

See CONF-750508—. 

Gamma-ray, 2 MeV electrons, and fast neutrons were ir- 
radiated on lithium doped p/n-type ceil in order to estimate their 
radiation-resistant properties. Damage coefficient of the cells and 
the gamma induced defect energy level of the cells and single sil- 
icon crystal were measured. Dam coefficient of the lithium 

drift field p/n-type cell was 1/3 to 1/2 of those of other two 
type cells. The defect energy level, Ec-0.18 eV, was introduced by 
gamma ray in lithium non-doped cell, lithium doped single crystal 
and lithium non-doped single crystal. 


12773 Effect of sunshine on terrestrial solar cell system 
components. Forestieri, A.F.; Anagnostou, E. (National Aeronau- 
tics and Space Administration, Cleveland). pp 232-236 of In 
Eleventh IEEE photovoltaic specialists conference. New York; 
Inst. of Electrical and Electronics Engineers, Inc. (1975). 

From 11. IEEE photovoltaic specialists conference; Scott- 
sdale, Arizona, USA (6 May 1975). 

See CONF-750508—. 

FEP encapsulated solar cell samples similar to those used in 
field applications and transmission samples of FEP, Tedlar, Aclar, 
and Lexan are being exposed to accelerated sunshine testing and 
real time testing. The accelerated test gives approximately 8 years 
of normal exposure time in | year. The change in maximum power 
of the solar cell samples after 7 months of accelerated sunshine ex- 
posure (equivalent to almost 5 yr normal exposure) is not signifi- 
cant enough to indicate any major problems due to darkening of 
the FEP. The tests, however, did reveal some problem areas in the 
structural integrity of the samples, for example, FEP delamination 
and cracking. These problem areas are believed to be related to 
problems in the fabrication of the samples. For the transmission 
samples, FEP and Aclar have the least loss in transmission after 
= exposure equivalent to almost 5 and 3 years, respec- 
tively. 


12774 Space calibration of standard solar cells using high al- 
titude sounding rockets. Thomas, N.L. (Lockheed Missiles and 

e Co., Inc., Sunnyvale, CA); Chisel, D.M. pp 237-240 of In 
Eleventh IEEE photovoltaic specialists conference. New York; 
Inst. of Electrical and Electronics Engineers, Inc. (1975). 

From 11. IEEE photovoltaic specialists conference; Scott- 
sdale, Arizona, USA (6 May 1975). 

See CONF-750508—. 

Four photovoltaic cells were space calibrated and success- 
fully recovered from a NASA Aerobee rocket launched on 18 Sep- 
tember 1974, which reached a peak altitude of 251 km. The ex- 
periment was comprised of four 2 ohm-cm n/p cells, two of which 
are optically filtered with 0.6 to 0.9 micron bandpass filters. The 
short-circuit current agreed to within 4 percent of the laboratory 
calibration. The variation of cell output due to atmospheric at- 
tenuation between the altitude range 80 and 251 km was 0.4 per- 
cent for the unfiltered cells. 


12775 Determination of larger-than-silicon band gaps for op- 
timal conversion of the diffuse component. Landsberg, P.T.; Mallin- 
son, J. (Univ. of Southampton, Eng.). pp 241-242 of In Eleventh 
IEEE photovoltaic specialists conference. New York; Inst. of Elec- 
trical and Electronics Engineers, Inc. (1975). 

From 11. IEEE photovoltaic specialists conference; Scott- 
sdale, Arizona, USA (6 May 1975). 

See CONF-750508—. 

A typical spectral decomposition of diffuse radiation is 
shown; compared with black-body radiation at the solar tempera- 
ture of 6000°K there are two important effects: (a) the spectrum 
has its main contribution shifted towards the blue, (b) the long 
wavelength tail of black-body radiation is missing. One would 
therefore expect: (a) that solar cell conversion of diffuse radiation 
can be achieved most efficiently with an energy gap in excess to 
that of silicon; (b) that the optimum efficiency is greater. Both 
points are borne out by calculations, the results of which are 
presented for a given set of cell parameters. (WDM) 


12776 Shallow junction solar cells fabricated by BF, corona 
. Wichner, R. (Lawrence Livermore Lab., CA). pp 243- 


244 of In Eleventh IEEE photovoltaic specialists conference. New 
York; Inst. of Electrical and Electronics Engineers, Inc. (1975). 
From 11. IEEE photovoltaic specialists conference; Scott- 
sdale, Arizona, USA (6 May 1975). 
See CONF-750508—. 
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Efficient solar cells have been fabricated utilizing a BF, 
corona discharge to implant a very shallow layer of boron into n- 
type silicon. Early results include cells with efficiences of approxi- 
mately 8 percent without an antireflection coating, with fill factors 
of up to 0.76. It is expected that this relatively low temperature 
technique will be applicable to the production of low cost, high ef- 
ficiency solar cells made from ribbon or polycrystalline silicon sub- 
strates. 


12777 Mission analysis of photo 

gy for terrestrial applications. Leonard, S.L. pp 245-251 of In 
Eleventh IEEE photovoltaic specialists conference. New York; 
Inst. of Electrical and Electronics Engineers, Inc. (1975). 

From 11. IEEE photovoltaic specialists conference; Scott- 
sdale, Arizona, USA (6 May 1975). 

See CONF-750508—. 

A methodology employing computer simulation has been 
developed for the technical and economic evaluation of the per- 
formance of a generalized photovoltaic solar energy conversion 
system in various ‘‘on-site’’ missions (applications), where the 
electric power demand to be served is colocated with the system. 
Suitable representations for the time-varying demand have been 
prepared and a computerized system simulation model has also 
been developed. The methodology is now operational and prelimi- 
nary results are being obtained. 


12778 Business analysis of solar energy conver- 
sion. Maycock, P.D.; Wakefield, G.F. (Texas Instruments Inc., Dal- 
las). pp 252-255 of In Eleventh IEEE photovoltaic specialists con- 
ference. New York; Inst. of Electrical and Electronics Engineers, 
Inc. (1975). 

From 11. IEEE photovoltaic specialists conference; Scott- 
sdale, Arizona, USA (6 May 1975). 

See CONF-750508—. 

A design-to-cost analysis is used to develop the material and 
labor cost Is that must be met to allow profitable manufacture 
of solar photovoltaic panels that meet ERDA goals for 2000. Sig- 
nificant cost reduction (greater than 10X) must be achieved. An 
analysis of the solar panel market versus price per peak kW in- 
dicates very little market opportunity for industry until $1000/peak 
kW prices are obtained. Two government approaches are con- 
sidered: massive procurement of panels, and intensive R and D. 
The selected strategy is intense R and D to obtain $2000/kW panel 
cost ('79/'80), then, extensive demonstration purchases to obtain 
cost reductions through learning to obtain $200 to $500/kW panel 
costs. At this point, the market will clearly provide incentive for 
private capital. Because of the large gap between today’s costs and 
those required to reach Project Independence goals, many gross 
and unproven forecasts are made. The approach developed in this 
paper is sufficiently broad so that it can be used to scope many 
pa aca than the silicon photovoltaic (PV) system 
se 


12779 MITRE terrestrial photovoltaic energy system. Haas, 
G.M.; Bloom, S. pp 256-258 of In Eleventh IEEE photovoltaic spe- 
cialists conference. New York; Inst. of Electrical and Electronics 
Engineers, Inc. (1975). 

From 11. IEEE photovoltaic specialists conference; Scott- 
sdale, Arizona, USA (6 May 1975). 

See CONF-750508—. 

The MITRE Corporation is developing a complete terrestri- 
al photovoltaic energy system employing computer control and 
battery and hydrogen storage systems. The solar array has been in- 
stalled and operated to obtain some of the information necessary 
for the control system design. 


Feasible reactions for the synthesis of silicon as deter- 
mined by a thermodynamic and economic screening process. Hunt, 
L.P. (Dow Corning Corp., Hemlock, MI). pp 259-269 of In 
Eleventh IEEE photovoltaic specialists conference. New York; 
Inst. of Electrical and Electronics Engineers, Inc. (1975). 

From 11. IEEE photovoltaic specialists conference; Scott- 
sdale, Arizona, USA (6 May 1975). 

See CONF-750508—. 

As many conceivable methods as possible are considered for 
the chemical synthesis of silicon from silica and other common sil- 
icon containing compounds. The calculated Gibbs free ener, 
change for over 200 chemical reactions indicates that around | 
reactions are thermodynamically feasible for the preparation of sil- 
icon. These remaining reactions were then economically scree 
based upon raw material prices resulting in about 20 chemical 
reactions classified as feasible routes to solar-grade silicon at a 
$10/kg level. 
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lock, MI). pp 270-274 of In Eleventh IEEE ic specialists 
conference. New York; Inst. of Electrical and Electronics En- 
gineers, Inc. (1975). 

From 11. IEEE photovoltaic specialists conference; Scott- 
sdale, Arizona, USA (6 May 1975). 

See CONF-750508—. 

Low cost metallurgical-grade silicon was analyzed to 
establish baseline impurity levels. Unidirectional freezing of metal- 
lurgical-grade silicon as a method of purification was investigated 
using the Czochralski crystal growth method. A two step process 
resulted in an average yield of 18 percent single crystal p-type sil- 
icon with resistivity between 0.03 and 0.09 1-cm. Detailed analysis 
of this material indicates boron as the impurity determining sample 
resistivity. Transition element impurities are generally reduced 
below or near the limit of detection of mass spectrographic analy- 
sis (10 ppba). Although the work is in an early stage, solar cells 
fabricated from the second single crystal produced have had effi- 
ciencies in of 2 p . Based on the extremely low cost of 
metallurgical-grade silicon (1 dollar/kg) considerable upgrading 
may be undertaken and still meet terrestrial solar grade material 
cost goals. 


12782 Single crystal silicon ingot pulled from chemically-up- 

metallurgical-grade silicon. Dosaj, V.D.; Hunt, L.P.; Cross- 
man, L.D. (Dow Corning Corp., Hemlock, MI). pp 275-279 of In 
Eleventh IEEE photovoltaic specialists conference. New York; 
Inst. of Electrical and Electronics Engineers, Inc. (1975). 

From 11. IEEE photovoltaic specialists conference; Scott- 
sdale, Arizona, USA (6 May 1975). 

See CONF-750508—. 

A chemical process was coupled with a physical purification 
step to substantially upgrade metallurgical-grade silicon. Chemical 
purification was effected by reactive gas blowing through molten 
Mg—Si. Removal of impurities by bubbling oxygen, chlorine, or 
their mixtures through the melt is shown to be possible based upon 
thermodynamic calculations as well as experimental results. Most 
of the impurities in molten silicon are ed due to 
their high negative free energies of formation and low boiling 
points at the purification temperature. The loss of silicon due to 
chloride volatilization or oxide formation was minimal. The weight 
loss during reactive gas blowing was up to 5 percent of the original 
charge. It was possible to pull single crystal ingots from the gas 
refined Mg—Si using the Czochralski technique. Emission and 
mass spectroscopic analysis were carried out at the seed end and 
the tang end of the crystal. The resistivities of the various crystals 
ranged from .06 to .2 ohm-cm p-type. Crystals grown from a mix- 
ture of oxygen and chlorine refined silicon yielded higher resistivi- 
ties. The float-zone, minority carrier lifetime and the solar cell per- 
formance data still remain to be evaluated. 


12783 EFG silicon ribbon solar cells. Ravi, K.V.; Serreze, H.B.; 
Bates, H.E.; Morrison, A.D.; Jewett, D.N.; Ho, J.C.T. (Mobil Tyco 
Solar Energy Corp., Waltham, MA). pp 280-289 of In Eleventh 
IEEE photovoltaic specialists conference. New York; Inst. of Elec- 
trical and Electronics Engineers, Inc. (1975). 

From 11. IEEE photovoltaic specialists conference; Scott- 
sdale, Arizona, USA (6 May 1975). 

See CONF-750508—. 

The growth and characteristics of edge defined, film fed 
grown (EFG) silicon ribbons are discussed. Factors involved in the 
growth of continuous lengths of | in. wide ribbons are examined. 
The structural and electrical characteristics of the ribbons have 
been studied and the results are presented. Solar cells have been 
fabricated using the ribbon crystals and typical AMO efficiencies of 
6 to 10 percent have been realized. 


12784 Evaluation of silicon ribbon material for solar cell fabri- 
cation. Leipold, M. (California Inst. of Tech., Pasadena); Stirn, R.; 
Zoutendyk, J.; DeAngilis, R. pp 290-298 of In Eleventh IEEE 
Photovoltaic specialists conference. New York; Inst. of Electrical 
and Electronics Engineers, Inc. (1975). 

From 11. IEEE photovoltaic specialists conference; Scott- 
sdale, Arizona, USA (6 May 1975). 

See CONF-750508—. 

Optical microscopy, electron microscopy, and x-ray diffrac- 
tion were utilized to characterize silicon ribbon structure. Complex 
twin formation was observed in nearly all ribbons examined. Twins 
formed in the (110) [112] ribbon orientation appear stable and 
this orientation may be preferable when the ribbon is utilized for 
solar cells. In addition to twinning, grain boundaries and other 
Structural defects were observed in the ribbon material. Hall effect, 
resistivity, spreading resistance, surface photovoltage, and solar 
cell electrical/optical measurements were performed on ribbon 
samples and correlated with structural and ribbon growth charac- 
teristics. Only those ribbon samples with either single crystal struc- 
ture or with ‘’parallel’’ twin formations were capable of solar cell 

approaching that of Czochralski material. 
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12785 Dendritic web: a viable material for silicon solar cells. 
Seidensticker, R.G. (Westinghouse Research Labs., Pittsburgh); 
Scudder, L.; Brandhorst, H.W. Jr. pp 299-302 of In Eleventh IEEE 
photovoltaic specialists conference. New York; Inst. of Electrical 
and Electronics Engineers, Inc. (1975). 

From 11. IEEE photovoltaic specialists conference; Scott- 
sdale, Arizona, USA (6 May 1975). 

See CONF-750508—. 

The dendritic web process is a technique for growing thin 
silicon ribbon from liquid silicon. The material is suitable for solar 
cell fabrication and, in fact, cells fabricated on web material are 
equivalent in performance to cells fabricated on Czochralski-grown 
material. A recently concluded study has delineated the thermal 
requirements for silicon web crucibles, and a detailed 
design has been developed for a laboratory growth apparatus. 


12786 Polycrystalline silicon solar cells for terrestrial applica- 
tions. Chu, T.L.; Mollenkopf, H.C.; Singh, K.N.; Chu, S.S.; Wu, 
LC. (Southern Methodist Univ., Dallas). pp 303-305 of In 
Eleventh IEEE photovoltaic specialists conference. New York; 
Inst. of Electrical and Electronics Engineers, Inc. (1975). 

From 11. IEEE photovoltaic specialists conference; Scott- 
sdale, Arizona, USA (6 May 1975). 

See CONF-750508—. 

The thermal reduction of trichlorosilane with hydrogen con- 
taining appropriate dopants has been used for the deposition of sil- 
icon solar cell structures on graphite and metallurgical-grade sil- 
icon substrates. AMO efficiencies of up to 2.5 percent have been 
obtained for solar cells on graphite substrates, and solar cells on 
metallurgical silicon substrates have efficiencies of up to 4 percent. 


12787 Progress in new low cost methods. Wolf, M. 
(Univ. of Pennsylvania, Philadelphia). pp 306-314 of In Eleventh 
IEEE photovoltaic specialists conference. New York; Inst. of Elec- 
trical and Electronics Engineers, Inc. (1975). 

From 11. IEEE photovoltaic specialists conference; Scott- 
sdale, Arizona, USA (6 May 1975). 

See CONF-750508—. 

A research program is being undertaken with the objective 
of obtaining new information on relatively little explored methods 
which hold a promise for providing extremely low cost processes 
with potential for full automation and execution in large volume. 
The studies of the past year were directed towards new methods 
for obtaining silicon of adequate purity for high efficiency solar 
cell fabrication, and for the formation of large crystalline sheets of 
silicon. Emphasis in these investigations has centered on a silicon- 
difluoride transport and purification process with CVD potential, 
polycrystalline sheet generation by rolling or extrusion, and sheet 
recrystallization by floating molten zone regrowth. (WDM) 


12788 Recent advancements in low cost solar processing. 
Ralph, E.L. (Spectrolab Inc., Sylmar, CA). pp 315-316 of In 
Eleventh IEEE photovoltaic ‘specialists conference. New York; 
Inst. of and Electronics Engineers, Inc. (1975). 

From 11. IEEE photovoltaic specialists conference; Scott- 
sdale, Arizona, USA (6 May 1975). 

See CONF-750508—. 

A proof-of-concept solar cell process has been developed 
that is adaptable to automation. This involved the development of 
a new contact system, a new antireflection coating system, a drift 
field cell design and a new contoured surface treatment. All these 
processes are performed without the use of vacuum chambers and 
expensive masking techniques, thus providing the possibility of 
reduced costs by automation using conventional semiconductor 
processing machinery. The contacts were printed on the cells by 
conventional silk screen machinery. The P* back field was formed 
by diffusing in aluminum from a printed aluminum back contact. 
The antireflection coating was formed by spinning on and baking a 


TiO,—SiO,cent were achieved using this completely vacuum-free process. 


12789 Recent developments in terrestrial photovoltaics. Lind- 
mayer, J. (Solarex Corp., Rockville, MD). pp 317 of In Eleventh 
IEEE photovoltaic specialists conference. New York; Inst. of Elec- 
trical and Electronics Engineers, Inc. (1975). 

From 11. IEEE photovoltaic specialists conference; Scott- 
sdale, Arizona, USA (6 May 1975). 

See CONF-750508—. 

This short presentation is a brief report on some one and a 
half years of experience in the field of terrestrial photovoltaics. It 
appears that 50 kW a year can be produced easily and in fact a lot 
more will be produced with improved technology. In connection 
with this development, a number of interesting problems and a few 
factual figures are mentioned. (WDM) 


12790 Heat rejection from terrestrial solar cell arrays with sun- 
light concentration. Florschuetz, L.W. (Arizona State Univ., 
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Tempe). pp 318-326 of In Eleventh IEEE 
i and Electronics En- 


conference. New York; Inst. of E 
gineers, Inc. (1975). 

From 11. IEEE photovoltaic specialists conference; Scott- 
sdale, Arizona, USA (6 May 1975). 

See CONF-750508—. 

A simple model for prelimi assessment of cooling 

m requirements for heat rejection from solar cells subjected to 

concentrated solar irradiation levels is presented, based on an ef- 
fective thermal conductance concept. Several basic passive and ac- 
tive cooling schemes are analyzed, and representative effective 
thermal conductance values determined. Results show that passive 
cooling to ambient air with extended surfaces can accommodate ir- 
radiation levels achievable with practical linear or trough type con- 
centrators, but performance will depend on adequate local wind 
characteristics. Once through forced cooling with ambient air is 
not a viable alternative. For irradiation levels typical of paraboloid 
concentrators, appropriate types of water cooling should be 
adequate. 


12791 Integration of photovoltaic and solar-thermal energy 
conversion systems. Schueler, D.G.; Fossum, J.G.; Burgess, E.L.; 
Vook, F.L. (Sandia Labs., Albuquerque, NM). pp 327-331 of In 
Eleventh IEEE photovoltaic specialists conference. New York; 
Inst. of Electrical and Electronics Engineers, Inc. (1975). 

From 11. IEEE photovoltaic specialists conference; Scott- 
sdale, Arizona, USA (6 May 1975). 

See CONF-750508—. 

This paper examines ways of reducing the effective cost of 
terrestrial photovoltaic conversion systems using single crystal sil- 
icon cells by taking advantage of their ability to operate efficiently 
at high illumination levels, and by combining photovoltaic and 
solar-thermal conversion processes in an integrated solar collector. 
A semiconductor device simulation computer code has been used 
to optimize the design of silicon solar cells operating in multi-sun, 
elevated temperature environments. The results of these calcula- 
tions, along with evaluation of the performance of prototype cells, 
indicate that silicon cells with modified metallization and doping 
levels can achieve 12 percent conversion efficiency when operated 
at 40 suns terrestrial illumination and 100°C junction temperature. 


12792 Experiments on solar photovoltaic power generation 
using concentrator and liquid cooling. Beam, B.H. (Beam Engineer- 
ing, Inc., Sunnyvale, CA); Hansen, C.F. pp 332-337 of In Eleventh 
IEEE photovoltaic specialists conference. New York; Inst. of Elec- 
trical and Electronics Engineers, Inc. (1975). 

From 11. IEEE photovoltaic specialists conference; Scott- 
sdale, Arizona, USA (6 May 1975). 

See CONF-750508—. 

Calculations and experimental data are presented leading to 

the development of a practical, economical solar photovoltaic 
power supply. The concept involves concentration of sunlight up 
to about 100 times normal solar intensity in a solar tracking collec- 
tor and directing this to an array of solar cells. The cells are im- 
mersed in water circulated from a thermal reservoir which limits 
cell temperature rise to about 20°C above ambient during the day 
and which cools to ambient temperature during the night. Experi- 
ments were conducted on solar cells using a Fresnel lens for mag- 
nification, a telescope equatorial mount with clock drive, and tap 
water circulated through the solar cell holder cavity. Test results 
show that cells operate satisfactorily under these conditions. Power 
outputs achieved experimentally with cell optimized for 25 suns 
were linear with concentration to about 15 suns. Cells optimized 
for 100 suns were not available, but a corresponding linear relation 
of power output with concentration is anticipated. Test results 
have been used in a design analysis of the cost of systems utilizing 
this technique. 
12793 Peeled film for solar cells. Milnes, A.G.; 
Feucht, D.L. (Carnegie-Mellon Univ., Pittsburgh). pp 338-341 of 
In Eleventh IEEE photovoltaic specialists conference. New York; 
Inst. of Electrical and Electronics Engineers, Inc. (1975). 

From 11. IEEE photovoltaic specialists conference; Scott- 
sdale, Arizona, USA (6 May 1975). 

See CONF-750508—. 

A concept is described for the fabrication of thin-film sin- 
gle-crystal semiconductor sheet for use in solar cells. For thin-film 
silicon the process would involve the epitaxial growth of a thin 15 
to 20 um Si sheet on a Si/sub x/ Ge/sub 1—x/ epitaxially coated 
single-crystal Si seed block and the subsequent detachment of the 
sheet by making the Si/sub x/ Ge/sub 1—x/ layer molten. Peeled- 
film technology (PFT) should have the potential of yielding effi- 
cient solar cells (greater than 10 percent) at a cost below $1 a 
watt in pilot scale production. The technology should also be ap- 
licable to other solar cell films including GaAs, CdTe, AlSb, and 
nP and may have other device applications. 
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12794 Silicon solar cells made by ion implantation and 
discharge. Ponpon, J.P.; Siffert, P. pp 342-348 of In Eleventh IEEE 
photovoltaic specialists conference. New York; Inst. of Electrical 
and Electronics Engineers, Inc. (1975). 

From 11. IEEE photovoltaic specialists conference; Scott- 
sdale, Arizona, USA (6 May 1975). 

See CONF-750508—. 

Three different methods of silicon solar cell preparation are 
considered and investigated: low-energy ion implantation, glow 
discharge, and prebombarded Schottky barriers. The properties of 
the contact layers realized by these processes are compared in 
terms of junction depth and sheet resistance. Preliminary results 
show the usefulness of these techniques for terrestrial solar cell 
12795 Fabrication of an improved vertical multijunction solar 
cell. Lloyd, W.W. (Texas Instruments Inc., Dallas). pp 349-355 of 
In Eleventh IEEE photovoltaic specialists conference. New York; 
Inst. of Electrical and Electronics Engineers, Inc. (1975). 

From 11. IEEE photovoltaic specialists conference; Scott- 
sdale, Arizona, USA (6 May 1975). 

See CONF-750508—. 

An ‘‘open-groove’’, VMJ cell has been designed and 
fabricated that yields a highly-absorbing collecting surface and 
which should also eliminate the series-resistance problem intrinsic 
to previous designs. The processing sequence is greatly simplified 
when compared to some earlier approaches. Preliminary electrical 
characterization of the new cells indicate an excellent tolerance to 
radiation, a blue response comparable to any other cell and poten- 
tial efficiencies greater than 15 percent. 


12796 solar cell: key to low cost 

power. Sater, B.L. (NASA Lewis Research Center, Cleveland); 
Goradia, C. pp 356-363 of In Eleventh IEEE photovoltaic spe- 
cialists conference. New York; Inst. of Electrical and Electronics 
Engineers, Inc. (1975). 

From 11. IEEE photovoltaic specialists conference; Scott- 
sdale, Arizona, USA (6 May 1975). 

See CONF-750508—. 

This paper discusses the problems associated with conven- 

tional solar cells at high intensities and presents the design con- 
siderations and performance characteristics of the ‘high intensity’ 
(HI) solar cell which appears to eliminate the major problems. 
Test data obtained at greater than 250 AMI suns gave a peak out- 
put power density of 2W/cm? at an efficiency exceeding 6 percent 
with an unoptimized cell operating at over 100°C. It appears that 
operation at 1000 AMI suns at efficiences greater than 10 percent 
is possible. At 1000 AMI suns and 10 percent efficiency, the HI 
cell manufacturing cost is estimated to be $0.25/Watt, with multi- 
megawatt annual production capability already existing within the 
industrial sector. A high intensity solar system was analyzed to 
determine its cost effectiveness and to assess the benefits of further 
improving HI cell efficiency. It appears that residential sized 
systems could be produced at less than $1000/kW peak electric 
power with substantial amounts of thermal energy available for 
heating and cooling. Because of their superior high intensity per- 
formance characteristics compared to the conventional and VMJ 
cells, HI cells and light concentrators may be the key to low cost 
photovoltaic power. 
12797 Induced junction silicon solar cells. Salter, G.C.; 
Thomas, R.E. (Carleton Univ., Ottawa). pp 364-370 of In Eleventh 
IEEE photovoltaic specialists conference. New York; Inst. of Elec- 
trical and Electronics Engineers, Inc. (1975). 

From 11. IEEE photovoltaic specialists conference; Scott- 
sdale, Arizona, USA (6 May 1975). 

See CONF-750508—. 

Induced junction silicon solar cells have been developed 
using the fixed oxide (interface) charge inherent to thermally ox- 
idized silicon to induce an n-type inversion layer in 10 ohm-cm p- 
type silicon. Higher collection efficiencies are predicted than for 
diffused junction cells (enhanced ultra-violet response). Illu- 
minated I-V measurements confirm the induced junction to be 
near ideal (A approximately 1.05). Without special precautions 
conversion efficiencies of 8 percent have been obtained, and the 
potential for much higher values demonstrated. 


12798 Analysis of silicon Schottky barrier solar cells. McOuat, 
R.F.; Pulfrey, D.L. (Univ. of British Columbia, Vancouver). pp 
371-375 of In Eleventh IEEE photovoltaic specialists conference. 
New York; Inst. of Electrical and Electronics Engineers, Inc. 
(1975). 

From 11. IEEE photovoltaic specialists conference; Scott- 
sdale, Arizona, USA (6 May 1975). 

See CONF-750508—. 

A model is presented that allows prediction of the per- 
formance of metal/single crystal silicon diodes as photovoltaic 


wer 


solar energy converters. Calculations on the gold/n-t silicon 

m indicate that the internal quantum efficiency of device 
is high over most of the working wavelength on that the major 
component of the photocurrent arises in the bulk of the semicon- 
ductor; and that there is an optimum metal film thickness as re- 
gards conversion efficiency. 


12799 Metal-thin film insulator-semiconductor solar cells. 
Fonash, S.J. (Pennsylvania State Univ., University Park). pp 376- 
380 of In Eleventh IEEE photovoltaic specialists conference. New 
York; Inst. of Electrical and Electronics Engineers, Inc. (1975). 

From 11. IEEE photovoltaic specialists conference; Scott- 
sdale, Arizona, USA (6 May 1975). 

See CONF-750508—. 

To establish fully the general concept of a metal-thin film 
insulator-semiconductor photovoltaic cell and to examine the par- 
ticular advantages of a structure which traps charge in localized 
states near the semiconductor interface the function V = V(V/sub 
s/), the dark I-V characteristic, and the I-V characteristic under il- 
lumination are obtained for several different detailed models. 
These characteristics are numerically evaluated for cases of in- 
terest. (WDM) 


12600 Experimental and theoretical studies of Cu,O Schottky 
barrier solar cells. Olsen, L.C.; Bohara, R.C. (Joint Center for 
Graduate Study, Richland, WA). pp 381-390 of In Eleventh IEEE 
photovoltaic specialists conference. New York; Inst. of Electrical 
and Electronics Engineers, Inc. (1975). 

From 11. IEEE photovoltaic specialists conference; Scott- 
sdale, Arizona, USA (6 May 1975). 

See CONF-750508—. 

Thin-film Schottky barriers based on Cu,O are being in- 
vestigated for low-cost photovoltaic energy conversion. Cur- 
rent—voltage (I—V), capacitance—voltage (C—V), and pho- 
toresponse studies have been made with thermally grown, backwall 
Cu/Cu,O devices. I—V characteristics are explained very well with 
n-values typically greater than 2. As a result, it appears that 
Cu/Cu,O cells have a MIS structure. C—V data also imply a MIS 
configuration. Solar cell calculations have been carried out for 
Cu,O devices based on a MIS model. Calculations indicate that by 
utilizing MIS structures, power conversion efficiencies greater than 
10 percent constitute reasonable goals for both frontwall and 
backwall cells. 


12801 Improved Schottky barrier solar cells. Yeh, Y.C.M.; 
Stirn, R.J. (California Inst. of Tech., Pasadena). pp 391-397 of In 
Eleventh IEEE photovoltaic specialists conference. New York; 
Inst. of Electrical and Electronics Engineers, Inc. (1975). 

From 11. IEEE photovoltaic specialists conference; Scott- 
sdale, Arizona, USA (6 May 1975). 

See CONF-750508—. 

Schottky barrier (SB) solar cells have been fabricated for 
solar energy conversion using GaAs and GaAs.7P..2. Conversion 
efficiencies of 9 percent for AMO and 12 percent for terrestrial 
sun were observed for antireflection coated GaAs.,,P... SB cells. 
The corresponding efficiencies for GaAs SB cells were 7 percent 
and 10 percent, respectively. These efficiencies are for cells with 
no interfacial layer effect. The short circuit current density for 
GaAs SB cells has been improved. The use of an ellipsometer to 
— the optimum antireflection coating parameters is illus- 
trated. 


12802 In,O,/Si heterojunction solar cells. Lai, S.W. (Syracuse 
Univ., NY); Franz, S.L.; Kent, G.; Anderson, R.L.; Clifton, J.K.; 
Masi, J.V. pp 398-401 of In Eleventh IEEE photovoltaic specialists 
conference. New York; Inst. of Electrical and Electronics En- 
gineers, Inc. (1975). 

From 11. IEEE photovoltaic specialists conference; Scott- 
sdale, Arizona, USA (6 May 1975). 

See CONF-750508—. 

The photovoltaic properties of n-In,O,/p-Si heterojunctions 
for use as solar cells m4 been investigated. The In,O, was 
evaporated onto Si substrates and heat treated at temperatures less 
than 400°C. The In,O,, in addition to being an integral part of the 
Junction, acts as a transparent window to solar radiation and as an 
anti-reflection coating. When illuminated under simulated air-mass- 
one (AMI) conditions of 100 mW/cm?, typical cell parameters 
are: J = 35 mA/cm?, V = 0.3 V, and conversion efficiency on the 
order of 6 percent. The low open circuit voltage and thus the low 
conversion efficiency relative to Si homojunction cells is attributed 
to a larger (0.30 eV) electron affinity in the In,O, than in the Si. 

ause of this difference in electron affinities, a maximum con- 
version efficiency on the order of 11 percent is predicted. 


12803 = GaAs concentrator solar cells. James, L.W.; Moon, R.L. 
(Varian Associates, Palo Alto, CA). pp 402-408 of In Eleventh 
IEEE photovoltaic specialists conference. New York; Inst. of Elec- 
trical and Electronics Engineers, Inc. (1975). 


SOLAR ENERGY 1343 


From 11. IEEE ‘oltaic specialists conference; Scott- 
sdale, Arizona, USA (6 May 1975). | 
See CONF-750508—. 


For terrestrial applications, the cost of photovoltaic r 
must be reduced by orders of magnitude. The usual aggescaiven ¢0 
low cost cell fabrication have many unsolved problems. Using spe- 
cially-constructed AlGaAs/GaAs heterojunction solar cells operat- 
ing with large factors of solar concentration reduces the projected 
cell cost per watt to an economically feasible level. Experimental 
cells have been operated at a concentration of 1735 times with an 
output power density of 0.24 megawatts/meter* of cell area, at a 
conversion efficiency of 19 percent. 


12804 Large area GaAlAs/GaAs solar cell development. Ewan, 
J.; Kamath, G.S.; Knechtli, R-C. (Hughes Research Labs., Malibu, 
CA). pp 409-413 of In Eleventh IEEE photovoltaic ialists con- 
ference. New York; Inst. of Electrical and Electronics Engineers, 
Inc. (1975). 

From 11. IEEE photovoltaic specialists conference; Scott- 
sdale, Arizona, USA (6 May 1975). 

See CONF-750508—. 

Several laboratories have on high efficiency 
(GaAl) As—GaAs solar cells with the potential of improved radia- 
tion resistance. We report on a unique modification of the infinite 
melt technique for the economic fabrication of large area solar 
cells. Epitaxial window layers larger than 4 cm? and less than | wm 
thick can be reproducibly grown by this method. Spectral 
measurements of the solar cells demonstrate the suitability of the 
Hughes technique for the practical production of large area solar 
cells of this type. The sontes demonstrate the substantial improve- 
ment in the solar cell that can be achieved by using sub- 
micron thickness for the (GaAl)As window layers. 


12805 High efficiency graded band-gap Al/sub x/Ga/sub 1- 
x/As-GaAs p-on-n solar cell. Hutchby, J.A. (NASA Langley 
Research Center, Langley Station, VA). pp 414-423 of In Eleventh 
IEEE photovoltaic specialists conference. New York; Inst. of Elec- 
trical and Electronics Engineers, Inc. (1975). 

From 11. IEEE photovoltaic specialists conference; Scott- 
sdale, Arizona, USA (6 May 1975). 

See CONF-750508—. 

A theoretical analysis of p-on-n (p/n) graded band-gap 

Al/sub x/Ga/sub 1—x/As—GaAs solar cells including all practical 
energy loss mechanisms predicts air mass zero efficiencies of 17.3 
percent. The energy losses include those due to spectral reflection; 
surface, bulk, and junction recombination currents; and series re- 
sistance. The device consists of a layer of p-type Al/sub x/Ga/sub 
1—x/As 3.5 wm thick on top of an n-type GaAs substrate. The 
graded band-gap is achieved by decreasing x from 0.35 at the sur- 
face to zero at the junction. The same structure without the graded 
Al concentration, no longer an optimum device, has an efficiency 
of 10.4 percent. The primary function of the graded band-gap 
material is the reduction of surface and bulk recombination losses 
in the surface layer by a built-in electric field. A comparison of the 
p/n structure with an optimized n/p structure indicates that the 
latter has a slightly higher efficiency (17.7 percent) for assumed 
minority carrier diffusion lengths and surface recombination 
velocity, but the former may be more practical for abnormally 
short diffusion lengths or very large surface recombination veloci- 
ties. 
12806 Performance of germanium pin-photovoltaic cells at high 
incident radiation intensity. Kittl, E. (U.S. Army Electronics 
Technology and Devices Lab., Fort Monmouth, NJ); Lammert, 
M.D.; Schwartz, R.J. pp 424-430 of In Eleventh IEEE photovoltaic 
specialists conference. New York; Inst. of Electrical and Elec- 
tronics Engineers, Inc. (1975). 

From 11. IEEE photovoltaic specialists conference; Scott- 
sdale, Arizona, USA (6 May 1975). 

See CONF-750508—. 

This paper describes the operating performance of a planar 
PIN-germanium photovoltaic cell developed for applications in a 
thermophotovoltaic (TPV) energy conversion system. Cells of | 
cm x 2 cm size were operated with various radiation sources with 
incident radiation densities up to 25 W cm™*. The results of these 
tests are applicable to predictions of performance of TPV-energy 
conversion systems and have implications for the performance of 

rmanium and silicon-PIN-solar cells operating in conjunction 
with solar concentrators. (WDM) 


12807 Enhanced photovoltaic performance of thin silicon films 
by multiple light passes. Redfield, D. (RCA Labs., Princeton, NJ). 
pp 431-432 of In Eleventh IEEE photovoltaic specialists con- 
ference. New York; Inst. of Electrical and Electronics Engineers, 
Inc. (1975). 

From 11. IEEE photovoltaic specialists conference; Scott- 
sdale, Arizona, USA (6 May 1975). 

See CONF-750508—. 
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By the use of a new structure that causes multiple passes of 
light through a solar cell, very thin films (2 to 3 xm) of Si produce 
useful photovoltaic response with the potentiality of substantially 
reduced cost. This cost advantage stems from several important 
consequences of the greatly reduced thickness. Experiments on 2.5 

thick silicon-on-sapphire cells with ion implanted junctions and 
diffusion lengths less than | xm confirm the promise of such cells, 
as do calculations modelling similar cells. 


12808 Diffusion length improvements in GaAs associated with 
Zn diffusion, during Ga/sub 1-x/Al/sub x/As growth. Hovel, H.J.; 
Woodall, J.M. (IBM Watson Research Center, Yorktown Height, 
NY). pp 433-436 of In Eleventh IEEE photovoltaic specialists con- 
ference. New York; Inst. of Electrical and Electronics Engineers, 
Inc. (1975). 

From 11. IEEE photovoltaic specialists conference; Scott- 
sdale, Arizona, USA (6 May 1975). 

See CONF-750508—. 

Relatively good GaAs solar cells can be made from poor 
quality substrates by making the junction deep (greater than ly) 
instead of shallow and by ‘‘leaching’’ both the p and n GaAs re- 
gions during the growth process. AMO efficiencies of 14.7 percent 
(19 percent AM1) have been obtained from substrates with start- 
ing substrate lifetimes of 0.6 p. 


12809 AMOS cell: an improved metal-semiconductor solar cell. 
Stirn, R.J.; Yeh, Y.C.M. (California Inst. of Tech., Pasadena). pp 
437-438 of In Eleventh IEEE photovoltaic specialists conference. 
aaa Inst. of Electrical and Electronics Engineers, Inc. 
( ). 

From 11. IEEE photovoltaic specialists conference; Scott- 
sdale, Arizona, USA (6 May 1975). 

See CONF-750508—. 

A new fabrication process is being developed which signifi- 
cantly improves the efficiency of metal-semiconductor solar cells. 
The resultant effect, a marked increase in the open-circuit voltage, 
is produced by the addition of an interfacial layer oxide on the 
semiconductor. Cells using gold on n-type gallium arsenide have 
been made in small areas (0.17 cm?) with conversion efficiencies 
of 15 percent in terrestrial sunlight. 


12810 Note on the electrochemical decomposition of copper sul- 
fide. Rickert, H. (Dortmund Univ., Germany); Wedde, C.; Palz, 
W.; Vedel, J.; Duy, T.N. pp 439-440 of In Eleventh IEEE 
photovoltaic specialists conference. New York; Inst. of Electrical 
and Electronics Engineers, Inc. (1975). 

From 11. IEEE photovoltaic specialists conference; Scott- 
sdale, Arizona, USA (6 May 1975). 

See CONF-750508—. 

CdS-Cu,S solar cells may be subject to irreversible degrada- 
tion phenomena which are associated with an electrochemical 
decomposition of copper sulfide. The present study attempted to 
confirm the analytical considerations by kinetic decomposition 
measurements on copper sulfide crystals of well defined 
—e- The experimental set up is shown schematically. 
(WDM) 


12811 properties and theoretical model of the Cu/sub 
x/S-CdS heterojunction. Hewig, G.H.; Pfisterer, F.; Bloss, W.H. 
(Univ. of Stuttgart). pp 441-444 of In Eleventh IEEE photovoltaic 
specialists conference. New York; Inst. of Electrical and Elec- 
tronics Engineers, Inc. (1975). 

From 11. IEEE photovoltaic specialists conference; Scott- 
sdale, Arizona, USA (6 May 1975). 

See CONF-750508—. 

Cross-over effect and light-bias effect of Cu/sub x/S-CdS 
solar cells show the same spectral behavior. Therefore, it is as- 
sumed that it has to be the same mechanism which controls for- 
ward and reverse current of the heterojunction. The storage effect 
shows that enhancement and quenching effects are localized. As- 
suming a modified Stanford model, all observed effects can be ex- 
plained qualitatively. Calculating the transmission coefficient of the 
assumed band spike, the results can be explained quantitatively. 
The transmission coefficient was computed for various differences 
in the electron affinity between Cu, and CdS. Excellent agree- 
ment between experimental and theoretical data, assuming an elec- 
= — in Cu,S, which is 0.3 eV larger than in CdS, has been 

tained. 


Evolution of dark current and capacitance with 
CdS and composition of cuprous sulphide in Cu/sub x/S-CdS 
photocells. Luquet, H. (Univ. des Sciences et Techniques du Lan- 
guedoc, Montpellier, France); Szepessy, L.; Bougnot, J.; Savelli, 
M.; Guastavino, F. pp 445-449 of In Eleventh IEEE photovoltaic 
specialists conference. New York; Inst. of Electrical and Elec- 
tronics Engineers, Inc. (1975). 

From 11. IEEE photovoltaic specialists conference; Scott- 
sdale, Arizona, USA (6 May 1975). 
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See CONF-750508—. 
In the field of investigations on the stability of the 


Cu,S—CdS cells, the Societe Anonyme des Telec« 
(S. A. T.) have shown the influence of the cuprous sulphide com- 

ition on the solar cells parameters. In this paper we are present- 
ing doped CdS and Cu/sub x/S influence on the heterojunction 
— mechanism in the darkness by studying the evolution of 
the I—V characteristics and the capacitance measurements. These 
investigations were done on three types of S. A. T. diodes: (1) 
Normal Cu,S—CdS diodes, (2) Cu,S-d CdS diodes, and (3) 
Non stoichiometric Cu/sub x/S—CdS di : 


12813 Material aspects of CdS/Cu,S cells. Hadley, H. Jr.; 
Meakin, J.D.; Phillips, J.E.; Tseng, W.F.; Windawi, H.M. (Univ. of 
Delaware, Newark). pp 450-453 of In Eleventh IEEE photovoltaic 
specialists conference. New York; Inst. of Electrical and Elec- 
tronics Engineers, Inc. (1975). 

From 11. IEEE photovoltaic specialists conference; Scott- 
sdale, Arizona, USA (6 May 1975). 

See CONF-750508—. 

Results are presented on the orientation and structure of the 
CdS layer in CdS/Cu,S solar cells. Changes during heat treatment 
are described. The structure of the grain boundaries in the CdS 
layer are discussed theoretically and some experimental data is 
presented. The distribution of Cu,S on the surface of the cell is ex- 
plored and the influence of Cu:S ratio on cell performance 
presented. Some effects of air and vacuum heat treatments are 


described. 

12814 Electron beam induced current method of 

minority carrier diffusion lengths in thin file solar cells. Oakes, J.J.; 
Greenfield, 1.G.; Partain, L.D. (Univ. of Delaware, Newark). pp 
454-459 of In Eleventh IEEE photovoltaic specialists conference. 
New York; Inst. of Electrical and Electronics Engineers, Inc. 
(1975). 
From 11. IEEE photovoltaic specialists conference; Scott- 
sdale, Arizona, USA (6 May 1975). 

See CONF-750508—. 

Minority carrier diffusion lengths were determined on both 
sides of the Cu/sub x/S/CdS heterojunction in polycrystalline thin 
film solar cells by an electron beam induced current (EBIC) 
method. This method uses a beam of electrons about 250 A in 
diameter to generate excess electron-hole pairs (EHP) in local re- 
gions of the cell. The average diffusion distance of the carriers is 
characterized by the diffusion length, which was obtained by 
analyzing the variation of the current induced by the electron 
beam. The electron diffusion length in the Cu/sub x/S layer was 
found to vary between 0.11 ym and 0.57 ym for the thin film cells 
while the hole diffusion length in CdS varied between 0.10 um and 
0.31 ym. These results in addition to EBIC modulated SEM 
photomicrographs indicate that the polycrystalline thin film cells 
used for these experiments are electronically inhomogeneous. 


12815 Performance of Cu/sub x/S-CdS solar cells after addi- 
tional Cu-treatment. Pfisterer, F.,; Hewig, G.H.; Bloss, W.H. (Univ. 
of Stuttgart). pp 460-463 of In Eleventh IEEE photovoltaic spe- 
cialists conference. New York; Inst. of Electrical and Electronics 
Engineers, Inc. (1975). 

From 11. IEEE photovoltaic specialists conference; Scott- 
sdale, Arizona, USA (6 May 1975). 

See CONF-750508—. 

Parametric studies concerning the optimization of an addi- 
tional copper treatment of Cu/sub x/S—CdS solar cells have been 
carried out. The optimum thickness of the copper deposition has 
been determined to about 70 to 150 A. The duration of the post- 
heat treatment at 180°C in air to achieve optimum photovoltaic ef- 
ficiency has to be adjusted individually. Photovoltaic efficiencies of 
more than 6 percent have been achieved. It could be shown that 
the formation of a Schottky-barrier at the Cu-Cu/sub x/S-interface 
and field enhanced Cu-diffusion are responsible for the reduced 
photovoltaic response of the cells immediately after Cu-deposition. 
The improvement of efficiency by heat treatment is believed to be 
due to the formation of an oxide layer at the surface. Concerning 
these results we believe that massive Cu-contacts to the Cu,S-layer 
of back-wall-cells do not seem to be advantageous. Similar results 
relating to efficiency and failure rate as compared to the post- 
dipping Cu-treatment could be obtained by Cu-doping of the CdS 
surface layer prior to dipping. 


12816 Performance and stability of Cu,S-CdS solar cells. Win- 


dawi, H.M. (Univ. of Delaware, Newark). pp 464-467 of In 
Eleventh IEEE photovoltaic specialists conference. New York; 
Inst. of Electrical and Electronics Engineers, Inc. (1975). 

From 11. IEEE photovoltaic specialists conference; Scott- 
sdale, Arizona, USA (6 May 1975). 

See CONF-750508—. 
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The performance of the Cu,S—CdS heterojunction as a 
solar cell has been investigated by performing roof top and ac- 
celerated test measurements. Under roof top conditions, the power 
output from series cell arrays was found to be influenced by 
seasonal variations in the isolation parameters. No overall degrada- 
tion has been noted after about two years of deployment. Ac- 
celerated testing of cells under various conditions of temperatures 
and ambient gases showed varied degradation rates. Under op- 
timum condition, cells tested under roof top and simulated condi- 
tion appeared to be very stable. Four modes of degradation that 
can influence the stability of the Cu,S—CdS solar cells according 
to their severity (not frequency) are: (1) the delamination of the 
grid contact, (2) the development of shorting paths, (3) the 
stoichiometric changes of the copper sulfide subsequent to oxida- 
tion, and (4) the diffusion of copper into CdS. The absence of 
these modes has resulted in stable Cu,S—CdS solar cells. Thus, the 
feasibility of large scale terrestrial application is suggested. 


12817 Evaluation of CdS solar cells as future contender for 
scale electricity production. Besson, J.; Duy, T.N.; Gauthier, 
S.; Palz, W.; Martin, C.; Vedel, J. pp 468-475 of In Eleventh IEEE 
photovoltaic specialists conference. New York; Inst. of Electrical 
and Electronics Engineers, Inc. (1975). 
From 11. IEEE photovoltaic specialists conference; Scott- 
sdale, Arizona, USA (6 May 1975). 
See CONF-750508—. 
CdS solar cells manufactured recently in France are 
ntly submitted to a large test program. The tests comprise 
g term illumination under artificial light and in situ tests in Paris 
and in the Pyrenees as well. The results obtained so far confirm 
that the present French manufacturing process using doped CdS is 
now well developed. All cells measured at temperatures as high as 
60°C show no sign of degradation. It is therefore concluded that 
CdS cells are definitely viable from a technical point of view. An 
attempt has been made to further clarify future production cost 
limits. Evaporated CdS layers and sprayed CdS have both been 
taken into account. The findings are that there are strong indica- 
tions for a rapid break-through of the spray technique which could 
well meet the cost level of large scale terrestrial applications. 


12818 Reflection mode of of the Cu,S-CdS solar cell. 
Rothwarf, A; Burton, L.C.; Hadley, H.C. Jr.; Storti, G.M. (Univ. of 
Delaware, Newark). pp 476-481 of In Eleventh IEEE photovoltaic 
specialists conference. New York; Inst. of Electrical and Elec- 
tronics Engineers, Inc. (1975). 

From 11. IEEE photovoltaic specialists conference; Scott- 
sdale, Arizona, USA (6 May 1975). 

See CONF-750508—. 

The Cu,S—CdS solar cell has traditionally been viewed as 
Operating either in a frontwall mode, with light incident on the 
Cu,S, or in a backwall mode with the light incident through a 
transparent electrode, on the CdS. Our analysis and experiments 
have indicated better results for the reflection mode of operation 
of the cell, in which light is incident on either the Cu,S or the 
CdS, passing through both materials, with the unabsorbed fraction 
being reflected from a coating on the opposite surface, for a 
second pass through the cell. The absorption coefficients and 
thicknesses of the layers are usually such that it is only the infrared 
oe of the spectrum which participates substantially in this 
reflection mode of operation. Experiments using transparent elec- 
trodes have shown 30 to 40 percent improvement in cell efficienc 
when a reflector has been placed under the CdS in frontwall 
Operation, or deposited on the plastic cover on the Cu,S in 
backwall operation. (WDM) 


12819 Preparation and characterization of Cu/sub x/S and 
CulnS, films on various substrates for photovoltaic junctions. 
Shewchun, J.; Loferski, J.J.; Wold, A.; Arnott, R.; DeMeo, E.A.; 
Beaulieu, R.: Wu, C.C.; Hwang, H.L. (Brown Univ., Providence, 
RI). pp 482-489 of In Eleventh IEEE photovoltaic specialists con- 
ference. New York; Inst. of Electrical and Electronics Engineers, 
Inc. (1975). 

From 11. IEEE photovoltaic specialists conference; Scott- 
sdale, Arizona, USA (6 May 1975). 

See CONF-750508—. 

According to theory, semiconductors with band gaps around 
E/sub g/ = 1.5 +- 0.5 eV should exhibit the highest efficiencies for 
solar energy conversion. In addition, it is preferable if the semicon- 
ductor has a direct band gap. Two compounds which appear to 
Satisfy these criteria are Cu,S (E/sub g/ approximately 1.2 eV) and 
Cuin8, (E/sub g/ approximately 1.5 eV). The preparation of Cu,S 
films with present techniques is extremely difficult, and problems 
involving high mobility of copper, lack of homogeneity of films, 
and the presence of phases other than Cu,S make it difficult to ob- 
tain reproducible efficiencies for Cu,S/CdS photovoltaic cells. For 
this reason a technique has been developed involving the control 
of the partial pressure of sulfur by passing a flowing mixture of 
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hydrogen sulfide, argon, and hydrogen over c t films 
evaporated on various substrates. CulnS, films can also 4 formed 
in the same way by sputtering Culn films onto substrates. By ad- 
justing the pe | ma en sulfide ratio and the reaction time, 
various phases of the Cu/sub x/S system can be produced. Charac- 
terizations of these films have been made using scanning electron 
microscopy, x-ray diffraction and cathodoluminescence. Photovol- 
taic junctions have been formed with Cu/sub x/S films on silicon 
and cadmium sulfide. 


12820 II-VI_ photovoltaic heterojunctions for solar energy con- 
version. Fahrenbruch, A.L.; Buch, F.; Mitchell, K.; Bube, R.H. 
(Stanford Univ., CA). pp 490-496 of In Eleventh IEEE photovolta- 
ic specialists conference. New York; Inst. of Electrical and Elec- 
tronics Engineers, Inc. (1975). 

From 11. IEEE photovoltaic specialists conference; Scott- 
sdale, Arizona, USA (6 May 1975). 

See CONF-750508—. 

Five II-VI heterojunction systems are of interest for in- 
vestigation and development of large-area photovoltaic cells for 
solar energy conversion. To date we have devoted primary atten- 
tion to the p-CdTe/n-CdS system and have produced cells by 
close-spaced vapor transport and by vacuum evaporation with 
quantum efficiency up to 0.85, open-circuit voltage up to 0.66 V, 
and solar efficiency of 4 percent. Major problem areas are the 
contact resistance, particularly to p-CdTe, and the forward leakage 
current of the cells. 


12821 New look at CdTe solar cells. Bell, R.O.; Serreze, H.B.; 
Wald, F.V. (Mobil Tyco Solar Energy Corp., Waltham, MA). pp 
497-502 of In Eleventh IEEE photovoltaic specialists conference. 
New York; Inst. of Electrical and Electronics Engineers, Inc. 
(1975). 

From 11. IEEE photovoltaic specialists conference; Scott- 
sdale, Arizona, USA (6 May 1975). 

See CONF-750508—. 

Calculations were performed to determine what the poten- 
tial conversion efficiency of CdTe might be. It was concluded that 
5 wm thick CdTe films having a ‘minority carrier lifetime of ap- 
proximately 10-7 sec are needed to produce acceptable solar cells 
(greater than 10 percent efficiency). Experience based on impuri- 
ty—native defect associated models has indicated that lifetimes of 
up to 10~* sec are indeed attainable in suitably doped material, 
and thus realization of 10-7 sec material is apparently not limited 
by any fundamental mechanism. Presented also are some prelimi- 
nary results with surface barrier devices (showing the controlling 
role of surface layers) and CdTe vacuum deposition experiments 
(indicating the importance of deposition rate and source tempera- 
ture). 


12822 Preparation and opproperties of InP/CdS_ and 
CulnSe,/CdS solar cells. Shay, J.L. (Bell Labs., Holmdel, NJ); 
Wagner, S.; Bachmann, K.; Buehler, E.; Kasper, H.M. pp 503-507 
of In Eleventh IEEE photovoltaic specialists conference. New 
York; Inst. of Electrical and Electronics Engineers, Inc. (1975). 

From 11. IEEE photovoltaic specialists conference; Scott- 
sdale, Arizona, USA (6 May 1975). 

See CONF-750508—. 

The preparation and properties of the recently reported 
InP/CdS and CulnSe,/CdS single crystal solar cells are described. 
Solar power conversion efficiencies of 12.5 and 12 percent have 
been observed respectively. The ultimate efficiency achievable 
with InP/CdS using state-of-the-art liquid encapsulated Czochralski 
p-type InP is calculated to be 17.2 percent for AM2 conditions 
and 14.0 percent for AMO conditions. 


12823 Low cost CdS—Cu,S solar cells by the chemical spray 
method. Jordan, J.F. (D.H. Baldwin Co., Cincinnati). pp 508-513 
of In Eleventh IEEE photovoltaic specialists conference. New 
York; Inst. of Electrical and Electronics Engineers, Inc. (1975). 

From 11. IEEE photovoltaic specialists conference; Scott- 
sdale, Arizona, USA (6 May 1975). 

See CONF-750508—. 

Very thin film cells (approximately 2 microns thick) have 
been made experimentally by spraying suitable chemicals on 
heated glass substrates. The processes have been designed and 
materials chosen so that they may be incorporated into a high 
volume, low cost, automated float glass production plant. Cells 
averaging slightly in excess of 4 '/, percent in efficiency are cur- 
rently being obtained. At 5 percent efficiency the estimated cost of 
these cells (1973 prices) was less than 6 cents per watt. 


12824 Assessment of the international w on CdS solar 
cells. Boer, K.W. (Univ. of Delaware, Newark). pp 514-515 of In 
Eleventh IEEE photovoltaic specialists conference. New York; 
Inst. of Electrical and Electronics Engineers, Inc. (1975). 

From 11. IEEE photovoltaic specialists conference; Scott- 
sdale, Arizona, USA (6 May 1975). 
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See CONF-750508—. 

A brief description is given of the principal areas of agree- 
ment resulting from the International Workshop on CdS/Cu,S solar 
cells and other abrupt heterojunctions held at the Univ. of 
Delaware (April 30-May 2). (WDM) 


12825 Limitations of the 1-MeV equivalent electron fluence 
method in the evaluation of space radiation degradation. Wilkinson, 
M.C.; Horne, W.E. (Boeing Co., Seattle). pp 209-216 of In 
Eleventh IEEE photovoltaic specialists conference. New York; 
Inst. of Electrical and Electronics Engineers, Inc. (1975). 

From 11. IEEE photovoltaic specialists conference; Scott- 
sdale, Arizona, USA (6 May 1975). 

See CONF-750508—. 

The use of 1-MeV electron irradiation data as a basis for 

radiation degradation prediction has been a standard 
technique for many years. Differences in the defect density profiles 
produced in solar cells by the normally incident 1-MeV electrons 
of the laboratory and the omnidirectional, variable energy spectra 
of the space environment could be expected to result in differing 
solar cell degradation characteristics. A comparison of the radia- 
tion degradation prediction based on 1-MeV electron data with a 
recently developed analytical prediction method shows systematic 
underestimates of the actual space proton degradation. The mag- 
nitude of these underestimates increases with decreasing cover slip 
thickness and increases for the softer proton spectra. This un- 
derestimate of space proton damage is felt to result from the 
damage gradients in the cell and the importance of low energy 
proton damage. Space electron damage was evaluated for 
synchronous altitude, and the 1-MeV electron equivalent fluence 
method was found to overestimate the damage by a small factor 
which increases with increasing cover slip thickness. 


12826 A for converting light energy into electrical 
energy. Lamprecht, A. US Patent 3,860,863. 14 Jan 1975. vp. 

An apparatus for the conversion of light energy into electri- 
cal energy includes a photoelectric transducer capable of generat- 
ing electrical energy when exposed to visible or other light radia- 
tion; an electrical storage device connected to the photoelectric 
transducer for storing energy; and a direct current transformer 
connected to receive electrical energy and store it in the electrical 
storage device. The direct current transformer is adapted to con- 
vert the direct voltage output of the photoelectric transducer into 
an alternating or intermittent voltage. A photosensitive device in 
circuit with the direct current transformer controls the frequency 
of the alternating or intermittent voltage in dependence upon the 
level of illumination of the photoelectric transducer. 


12827 Solar cell assemblies. (to United Kingdom, The Post Of- 
pend British Patent 1,401,738. 30 Jul 1975. Filed date 17 May 
Vp. 

A flexible interconnected solar cell array is formed by elec- 
tric insulating stips (e.g., Mylar) coated with periodically spaced 
electric contact material interleaving rows of solar cells so that at 
least 2 strips per row are woven in reverse manner. The conduct- 
ing regions extend from direct contact with the bar electrode on 
the top surface of | cell to the bottom surface of the preceding 
cell in the row. Perpendicular metallic strips contact this ex 
conducting region and connect cells in adjacent columns. (WDM) 


12828 Solar cells. Besson, J.G.; Duy, T.N.; Palz, W. (to 
Society Anonyme de Telec ications). US Patent 3,928,073. 
23 Dec 1975. Priority date 19 Apr 1972, France. 4p. 

A solar cell comprising a p-type doped semiconductor body 
in whose upper part, exposed to the incident light, there is pro- 
vided a thin n-type doped zone, the battery being covered in its 
lower part by a metal electrode and in its upper part by a metal 
collector grid, wherein the n-type doped layer between the bars of 
the collector grid is covered by an insulating layer which is trans- 
parent to the incident radiation, said insulating layer being itself 
covered by a conductive layer which constitutes a third electrode 
and is also transparent to the incident radiation and insulated from 
the collector grid. 10 Claims, 4 Drawing Figures (Official Gazette) 


12829 Solar radiation conversion system. Kittl, E. (to Secretary 
of the Army). US Patent 3,929,510. 30 Dec 1975. Filed date 22 
May 1974. 4p. 

A system for converting solar radiation into useful electrical 
energy is provided. The system includes a silicon cell and solar 
radiation conversion means integral with or spaced from the silicon 
cell. The solar radiation conversion means is characterized by a 
band-emission spectrum that provides a good spectral match with 
the spectral response of a silicon cell. 6 Claims, 3 Drawing Figures 
(Official Gazette) 


12830 Becquerel effect solar cell. Anderson, W.W.; Chai, Y.G. 
Energy Convers.; 15: No. 3/4, 85-94( 1976). 
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The physical processes involved in the conversion of radiant 
energy to electrical and/or chemical energy in a semi-conductor- 
electrolyte cell are described. These processes are then related to 
the problem of solar energy conversion and the desirable charac- 
teristics of such a cell are defined and potential efficiency of the 
device is shown to be comparable to that of a p-n junction solar 
cell. Preliminary measurements on a CdS cell gave 4.6 percent ex- 
ternal conversion efficiency for monochromatic excitation at an in- 
cident power density of 0.4 mW/cm?. When known internal device 
loss mechanisms were accounted for, a calculated 25 percent con- 
version efficiency at the semiconductor electrode was obtained for 
the same monochromatic excitation. Electrode corrosion is shown 
to be the main obstacle to use the Becquerel photovoltaic effect in 
a practical energy conversion device. Noncorrosive electrode reac- 
tions and charge exchange processes are known and may be of 
use. 


12831 A ion of thin films to solar energy utilization. Mat- 
tox, D.M. (Sandia Laboratories, Albuquerque, New Mexico 
87115). J. Vac. Sci. Technol.; 13: No. 1, 127-134(Jan 1976). 

The principal areas of utilization of thin films and coatings 
in the harnessing of solar energy are (1) thermal control of struc- 
tures, where reflecting or partially reflecting coatings and an- 
tireflection coatings are used to control incident solar radiation or 
to retain thermal energy; (2) photothermal conversion where solar 
energy is converted to low-grade heat (<150 degreeC) using 
reflector films, antireflection coatings, and selective solar absorber 
coatings; (3) photothermal/electrical conversion where solar ener- 
gy is concentrated and converted to high-grade heat which is used 
to power a turbine; and (4) photovoltaic conversion where solar 
energy is converted directly into electrical energy using semicon- 
ductor films and junctions, transparent conductors, antireflection 
coatings, and metal electrode films. Films may be used in all of 
these areas for environmental protection. Several thin film systems 
have applications rather unique to solar energy. These include 
selective solar absorbers which have a high absorptivity for solar 
energy and a low emissivity in the ir, solar-transparent electrical 
conductors such as tin oxide which are also good ir reflectors, and 
semiconductor films and junctions capable of efficiently converting 
solar energy into electrical energy (photovoltaic) or into chemical 
energy by photoelectrolysis. Selective solar absorber films may be 
selective due to interference effects, bulk properties, morphologi- 
cal properties, or a combination of effects. There are a number of 
ways to form selective solar absorbers, but oxide coatings formed 
by chemical conversion on steel or copper and electrodeposited 
black chrome (Cr/Cr,O;) coatings on steel or aluminum seem to 
be the most attractive for low temperature applications. Thermal 
oxides appear to be the most useful (AIP) 


PHOTOVOLTAIC POWER PLANTS 
REFER ALSO TO CITATION(S) 12843 


12832 (N—75-17785) Assessment of the technology required 
to develop power system for large scale national 

tions. Lutwack, R. (Jet Propulsion Lab., Pasadena, Calif. 
(USA)). 15 Oct 1974. Contract NA$7-100. 4Sp. NTIS $3.75. 

A technical assessment of a program to develop photovolta- 
ic power system technology for large-scale national energy applica- 
tions was made by analyzing and judging the alternative candidate 
photovoltaic systems and development tasks. A program plan was 
constructed based on achieving the 10 year objective of a program 
to establish the practicability of large-scale terrestrial power instal- 
lations using photovoltaic conversion arrays costing less than 
$0.50/peak W. Guidelines for the tasks of a 5 year program were 
derived from a set of 5 year objectives deduced from the 10 year 
objective. This report indicates the need for an early emphasis on 
the development of the single-crystal Si photovoltaic system for 
commercial utilization; a production goal of 5 x 10* peak W/year 
of other photovoltaic conversion systems was assigned to longer 
range development roles. The status of the technology develop- 
ments ard the applicability of solar arrays in particular power in- 
stallations, ranging from houses to central power plants, was 
scheduled to be verified in a series of demonstration projects. The 
budget recommended for the first 5 year phase of the program is 
$268.5M. 


12833 (NTIS/PS—75/691) Solar electric power generation (a 
bibliography with abstracts). Period covered: 1964—August 1975. 
Hundemann, A.S. (National Technical Information Service, Spring- 
field, Va. (USA)). Sep 1975. 164p. NTIS $25.00. 

Abstracts pertaining to terrestrial electric power generation 
by both direct conversion with solar cells and indirect conversion 
using solar heat are presented. Included are abstracts dealing with 


| 
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sea T areas cover equipment design, site surveys, 

12834. (PB—236163) are conversion of solar energy 
for terrestrial a held at Cherry Hill, New Jersey, 23—25 
October 1973. Volume Working group and panel report. (Jet 
Lab., Pasadena, Calif. (USA)). 1974. 107p. NTIS 


The Workshop was called in recognition of the pressing 
need for exchange of information concerning solar energy for ter- 
restrial applications and to promote a dialogue between 
researchers and representatives of manufacturing, marketing, 
government, and utilities. There were about 135 participants at the 
Workshop. The meeting was also intended to aid NSF in planning 
resources and in developing reasonable goals and milestones for 
the photovoltaic program with the constraints of expected funding. 
Volume I covers the introductory remarks by NSF, the working 
group summaries and discussions, and the panel discussions. 


12835 (PB—236164) Photovoltaic conversion of solar energy 
for terrestrial applications, held at Cherry Hill, New Jersey, 23—25 
October 1973. Volume II. Invited (Jet Propulsion Lab., 
Pasadena, Calif. (USA)). 1974. 288p. NTIS $8.75. 

Technical presentations and discussions of the Photovoltaic 
Workshop are covered. Topic areas include single-crystal silicon, 
polycrystalline silicon, systems and diagnostics, CdS/Cu,S thin film 
cells, and other materials and devices. 


12836 (PB—238582) Terrestrial photovoltaic power systems 
with sunlight concentration. Quarterly report No. 1. Backus, C.E.; 
Evans, D.L.; Florschuetz, L.W.; Jacobson, D.L.; Nelson, D.T. 
— State Univ., Tempe (USA)). | May 1974. 132p. NTIS 

A program was initiated to investigate the basic parametric 
relationships inherent in a solar system that concentrates sunlight 
onto solar cells. These relationships can then be used to determine 
the optimum combination of components that minimize the cost 
per watt of these systems. The first quarter of this investigation 
was directed to literature surveys and preliminary analysis of all 
the components starting primarily with the lower concentration 
ratios. Existing analytical models were used to study solar cell 
response to high intensities and the characteristics of several opti- 
cal concentrators operating over a time period of a year. The heat 
rejection investigations thus far have been limited to natural con- 
vection and concentration techniques. Methods have been 
developed to predict the ‘‘direct’’ incident radiation. Land-space 
utilization was shown to be related to the number of hours of 
tracting, and hence the watt-hours of power that can be generated. 


SOLAR THERMAL POWER PLANTS 


REFER ALSO TO CITATION(S) 12833 


ORBITAL POWER PLANTS 


REFER ALSO TO CITATION(S) 13521 


OCEAN THERMAL GRADIENT POWER PLANTS 
REFER ALSO TO CITATION(S) 12653 


12837 —— Process for power, fresh water, and food from 
the sea and Sun. Othmer, D.F. US Patent 3,928,145. 23 Dec 1975. 
Filed date 16 Sep 1974. 18p. 

Solar energy absorbed in surface waters of tropic and sub- 
tropic seas may be increased by more heat which can be added by 
intensive solar heaters. The warm sea water, when flash 
evaporated, gives vapors which may be passed through a heat en- 
gine to give power, then condensed at a lower pressure to give 
fresh water. Heat of condensation is removed by circulating sea 
water from a depth, often of only a few thousand feet. This is cold, 
and has considerable nutrients. These nutrients are used to grow 
commercial food fish. Various arrangements of flows of the several 
liquid streams give different variations to produce power and/or 


pd te - in addition to food fish. 24 Claims, 10 Drawing Figures 
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SOLAR RADIATION UTILIZATION 


SPACE HEATING AND AIR CONDITIONING 
REFER ALSO TO CITATION(S) 12685 


12838 (BNL—50493) Attic concentrator type solar energy col- 
lector. Cottingham, J.G. (Brookhaven National Lab., Upton, N.Y. 
(USA)). 4 Feb 1976. Contract E(30-1)-16. 12p. Dep. NTIS $7.00. 
Inexpensive tested features of several solar energy collectors 
have been combined to produce an efficient low cost system. 
Reflector surfaces supported on metal reinforced corrugated paper 
ger and concentrate solar radiation upon an inexpensive shal- 
type receiver formed by a simple wooden frame and a 
ale liner. The attic with a greenhouse type south facing side 
forms a wind screen for the concentrator assembly permitting the 
use of these light weight structures. Component cost and per- 
formance estimates are given. 


12839 (ERDA—23A) National program for solar heating and 
cooling (residential and commercial applications). (Energy Research 
and Development Administration, Washington, D.C. (USA). Div. 
of Solar Energy). Oct 1975. 85p. Dep. NTIS $5.00. 

This report is concerned primarily with the Federal portion 
of the National Program for Solar Heating and Cooling. It incor- 
porates and modifies, where appropriate, previous Federal Govern- 
ment plans on solar heating and cooling. Topics considered in 
detail include: goals and objectives; major constraints to achieving 
rapid and widespread utilization; strategy; residential demonstra- 
tions; commercial demonstrations; research and development; col- 
lection and dissemination of information; additional policy mea- 
sures required to achieve rapid and widespread utilization; and 
management. Appendices consist of solar heating and cooling 
(functional description), rationale for goals and objectives, summa- 
ty of finding estimates, instructions for participation, list of com- 
ments received on ERDA-23, and participating personnel. (WDM) 


12840 (PB—238683) Formulation of a data base for the analy- 
conditioning system. Final summary Farber, E.A.; Morrison, 
C.A.; Ingley, H.A. (Florida Univ., Gainesville ( USA). Dept. of 
Mechanical Engineering). 31 Jul 1974. 275Sp. 
(NSF/RANN/SE/GI—39323FR/74/2). NTIS $8.50. 

This report presents various methods by which solar energy 
can be used to accomplish comfort cooling, gives data necessary in 
the analysis of such systems, and presents a complete computer 
analysis of the best methods. The ammonia water absorption 
system was selected after a thorough study as the best system at 
this time with the greatest promise of ultimate success and ac- 
ceptability for solar air conditioning and refrigeration. The follow- 
ing are presented in some detail: a very thorough literature review; 
a study of the present state-of-the-art for both water and air cooled 
systems; a study of properties of refrigerants and absorber com- 
binations, a complete computer performance analysis on two 
systems showing promise as solar air conditioning cycles; and 
recommendations based upon an analysis of all these sources of in- 
formation. (GRA) 


12841 (PB—241117) Solar heating/cooling of buildings: cur- 
rent building community projects. Interim report. (National 
Research Council, Washington, D.C. (USA). Building Research 
Advisory Board). 1974. Contract NSF-C310. 47p. NTIS $3.75. 

Presented are brief descriptions of 21 projects involving the 
use of solar energy for heating and cooling buildings. (GRA) 


12842 (UMD—4908-5) CCMS solar energy pilot study solar 
heating and systems in buildings. Report of the annual meet- 
ing, Palo Alto, California, August 4—6, 1975. Morse, F.H.; Rose, 
1.B. (eds.). (Maryland Univ., College Park (USA). Dept. of 
Mechanical Engineering). Dec 1975. Contract AT(40-1)-4908. 
153p. (CONF-7 780879). Dep. NTIS $6.75. 

From Annual meeting of the CCMS solar fog, | on study; 
Palo Alto, California, United States of America *U (4 Aug 
1975). 

The objectives of the 1975 CCMS Solar Energy Pilot Study 
Meeting were: (1) to review the activities of the CCMS Pilot Study 
since the Odeillo meeting and to discuss the activities planned for 
the coming year; (2) to provide the participants with an up-to-date 
description of the status of the solar heating and cooling systems 
programs of the participating countries; (3) to discuss and approve 
the recommendations of the format committee; (4) to provide the 
participants with status reports on those projects for which special 
format reports will be prepared during the coming year; and to 
hear the report of the Zero Energy House Project Group and to 
discuss the formation of additional project groups. Countries 
represented at the meeting included Australia, the Bahamas, Belgi- 
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um, Brazil, Canada, Denmark, El Salvador, FR of Germany, 
France, Greece, Israel, Italy, Jamaica, Netherlands, New Zealand, 
Philippines, Portugal, Saudi Arabia, Spain, Sweden, UK, UNESCO, 
and USA. (WDM) 


12843 Solar energy: a view from an electric utility standpoint. 
Spencer, D.F. (Electric Power Research Inst., Palo Alto, CA). 
Trans. Am. Nucl. Soc.; 22: 836(Nov 1975). 

From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


FURNACES 
REFER ALSO TO CITATION(S) 12656 


DISTILLATION 


12844 Apparatus for solar distillation. Hay, H.R. US Patent 
3,846,251. 5 Nov 1974. vp. 

An apparatus for the distillation of a liquid comprises a 
solar still having in combination one or more distilland-retaining 
components and a cover capable of transmitting radiant energy to 
convert distilland. A rigid cover-supporting transport member is 
adapted for moving the cover as a whole. At least one rigid 
trackway associated with a distilland-retaining component engages 
the transport member in a manner which permits the member to 
be moved from a first position which overlies at least a portion of 
the distilland-retaining component to a second position exposing 
the portion to ambient overlying air and permitting the return of 
the member and the cover to the first position. 


WATER HEATING 


12845 Solar system. Gaydos, G.R. Jr. US Patent 
3,815,574. 11 Jun 1974. vp. 

A heating system includes a fluid circuit with a pump and 
filter for heating water for a pool. A receptacle formed of wood is 
lined on its interior with builder's foil and contains a relatively 
thick layer of sand in which is buried a continuous array of pipe in 
sinuous configuration. The pump can circulate water through all of 
the pipe in the absorption unit. The upper exposed surface of the 
sand in the unit is covered with a layer of iron oxide. Finally, a 
layer of crystal glass closes the upper surface of the box which is 
then mounted so as to receive solar radiation. 


12846 Solar energy conversion and storage systems for the fu- 
ture. Ramdkumar, R.; Allison, H.J.; Hughes, W.L. (Oklahoma 
State Univ., Stillwater). JEEE Trans. Power Appar. Syst.; PAS-94: 
No. 6, 1926-1934(1975). 

The thesis of this paper is that the long-range solution to the 
energy woes of the world does not lie in any one particular ap- 
proach and that several avenues should be explored simultane- 
ously, with particular emphasis on the exploitation of solar energy 
in its various manifestations such as heat, winds, tides, and ocean 
thermal gradients. Research and development over the past thir- 
teen years at Oklahoma State University has resulted in the evolu- 
tion of several components required to engineer a continuous duty 
power system running on nonexpendable energy sources, namely 
the sun and the wind. This paper presents the system and discusses 
its applicability to the energy systems of the future. (auth) 


12847 Peak efficiency solar energy powered boiler and super- 
heater. Blake, F.A.; Howerton, M.T. (to Martin Marietta Corp.). 
US Patent 3,927,659. 23 Dec 1975. Filed date 21 Sep 1973. 8p. 

A cup-shaped enclosure forms an energy conversion 
chamber open at one end to a solar energy radiation field which is 
generally in axial alignment therewith, the conversion field incor- 
porating, in order, from the thermal energy receiver aperture at 
the open end, a boiler heat exchanger and a superheater heat 
exchanger, which line the radial wall and the closed end wall of 
the chamber respectively. A water cooled window at the aperture 
closes off the aperture end of the conversion chamber and is 
Opaque to infra-red radiation, prevents escape of thermal energy 
by convection. A frustoconical reflecting surface extends radially 
outward of the enclosure and away from the window to reflect 
fringe solar radiation into the chamber. One or more cylindrical 
superheater heat exchanger coils may protrude axially towards the 
window from the rear end of the chamber. The frustoconical 
reflecting surface and the window are cooled by further heat 
exchangers which preheat the feed water entering the boiler heat 
exchanger. 7 claims, | drawing (Official Gazette) 
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SOLAR COLLECTORS AND CONCENTRATORS 


REFER ALSO TO CITATION(S) 12730, 12831, 13519 


12848 (ANL—75-42) Use of compound parabolic concentrator 
for solar energy collection. Rabi, A.; Sevcik, V.J.; Giugler, R.M.; 
Winston, R. (Argonne National Lab., Ill. (USA)). 1974. Contract 
W-31-109-Eng-38. 59p. Dep. NTIS $5.50. 
The joint team of Argonne National Laboratory (ANL) and 
the University of Chicago is reporting their midyear results of a 
proof-of-concept investigation of the Compound Parabolic Con- 
centrator (CPC) for solar-energy collection. The CPC is a non- 
imaging, optical-design concept for maximally concentrating radi- 
ant energy onto a receiver. This maximum concentration cor- 
responds to a relative aperture (f/number) of 0.5, which is well 
beyond the limit for imaging collectors. We have constructed an 
X3 concentrating flat-plate collector 16 ft? in area. This collector 
has been tested in a trailer laboratory facility built at ANL. The 
optical and thermal performance of this collector was in good 
a with theory. We have constructed an X10 collector (8 
) and started testing. A detailed theoretical study of the optical 
and thermal characteristics of the CPC design has been performed. 


12849 (ANL-K—75-3192-1) Phase 0: goal study for the 
technical and economic evaluation of the Compound Parabolic Con- 
centrator (CPC) concept applied to solar thermal and photovoltaic 
collectors. Final report. (Bechtel Corp., San Francisco, Calif. 
= Jun 1975. Contract W-31-109-Eng-38. 15lp. Dep. NTIS 

For Argonne National Lab., IL. 

This report presents the results of a quick, six-week techni- 
cal and economic evaluation of the compound parabolic concen- 
trator (CPC) solar collector. The purpose of this effort was to pro- 
vide an initial phase of a goals study that is directed toward recom- 
mending relative priorities for development of the compound 
parabolic concentrator concept. The findings of this study are of a 
very preliminary nature. Conclusions based on study findings at 
this depth should be considered preliminary and subject to revision 
and review in later phases. 


12850 (SAND—76-0027) Tracking angles and rates for single 

of freedom solar collectors. Veneruso, A.F. (Sandia Labs., 
Albuquerque, N.Mex. (USA)). Mar 1976. Contract AT(29-1)-789. 
25p. Dep. NTIS $4.50. 

This report describes the motion required by tracking 
systems for single degree of freedom solar collectors such as those 
used in the Sandia Laboratories’ Total Energy System. Specific 
consideration is given to east—west and north—south oriented col- 
lectors consisting of parabolic trough reflectors. The graphs and 
equations of motion given in this report provide inputs for identify- 
ing tracker system requirements independent of the specific type 
of tracker hardware used. 


12851 Solar radiant energy collector. Minardi, J.E. (to Univ. of 
Dayton). US Patent 3,939,819. 29 Mar 1974. vp. 

A solar radiant energy collector comprising a source of 
liquid having a medium dispersed therein with a high absorptance 
to solar energy, a transparent tube of an extended length wound in 
a configuration to provide a flat-like planar surface for maximum 
exposure to solar radiant energy, a reflector surface positioned on 
the opposite side of said planar surface to that exposed to said 
solar radiant energy a liquid inlet and outlet joined with said trans- 
parent tube; and liquid pressure means to cause said liquid to flow 
from said inlet through said tube and to said outlet. 


12852 Solar energy heating module and assembly. Hamilton, 
G.H.; Turner, R.M.; Ward, J.L. Jr. (to Solar Energy Co.). US 
Patent 3,939,818. 23 Apr 1974. vp. 

A solar energy module comprising a sealable chamber hav- 
ing cross-flow radiator means having honeycomb cells and dividing 
said chamber into fluid inlet and outlet compartments, means to 
supply fluid to said inlet chamber including at least one perforated 
sleeve extending through said inlet compartment and supported by 
said chamber, and a perforated manifold extending through said 
inlet compartment and generally concentrically disposed within 
said perforated sleeve, wherein said manifold and said sleeve are 
positionable relative to each other for enabling adjustment in 
direction and volume of fluid flow through said sleeve. 


12853 Solar heat absorber. Gaydos, G.R. Jr. US Patent 
3,853,114. 10 Dec 1974. vp. 

An apparatus for utilizing solar radition energy to heat a 
fluid has an internal container having transparent vertical side 
walls and top and bottom walls defining a closed interior cavity, 
and a larger external container having transparent vertical side 
walls and top and bottom walls. The internal container is sup- 
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within the external container with the walls of the con- 
tainers in _— spaced relationship with air between 
them. Fluid conducting means are contained within the internal 
container in heat exchange relationship with the interior cavity. 
Particulate radiation and heat absorbing material contained within 
the internal container surrounds the fluid conducting means and 
substantially fills the cavity. 


128654 Solar energy collector. Alkasab, K.A. (to Universal Oil 
Products Co.). US Patent 3,929,122. 30 Dec 1975. Filed date 18 
Nov 1974. 4p. 

The efficiency of a flat te solar energy collector is 
enhanced by the addition of a series of spaced apart members ar- 
ranged in a plane above the flat plate. Solar energy can pass 
downwardly between the spaced members to heat the flat plate 
and a series of fluid carrying channels positioned on it. Solar ener- 
gy also heats the blackened upper absorbing surface of the spaced 
members and is conducted through said members to fluid carrying 
channels integral with their under surfaces. Concave focusing sur- 
faces extending downwardly from and partially under said spaced 
members concentrate angled energy rays onto the flat plate or the 
channels positioned on it and serve to trap heat under said spaced 
members so as to reduce the amount of heat lost by outward radia- 
tion from the flat plate. 6 Claims, 2 Drawing Figures (Official 
Gazette) 


12855 Solar heat collector. Rogers, B.C. US Patent 3,929,121. 
30 Dec 1975. Filed date 1 Aug 1974. 4p. 

A solar heat collector positions a flat lens panel in spaced 
relation to a collector panel having a plurality of interconnected 
heat collector elements through which a fluid medium to be heated 
is circulated. Individual lenses in the panel focus on the individual 
heat collector elements and dark colored heat collecting partitions 
therein. Flat Fresnel’s lenses formed in accordance with Fresnel’'s 
reflection formula in inexpensive, transparent, synthetic resin 
material are preferred. 6 Claims, 2 drawing Figures 


128656 Solar absorptance and emittance properties of several 
solar coatings. Pettit, R.B.; Sowell, R.R. (Sandia Laboratories, Al- 

uerque, New Mexico 87115). J. Vac. Sci. Technol.; 13: No. 2, 
5 2(Mar 1976). 

Solar absorptance a/subs/ and total hemispherical emittance 
¢/subt/,/subH/ properties of two potential solar selective coating 
systems are reported. The first coating system studied is a semicon- 
ductor-pigmented paint which consists of a high-temperature sil- 
icone binder mixed with small particles of Ge, Si, or PbS. 
Although most of the paints have a/subs/ values above 0.90, all the 
paints suffer from high €/subt/,/subH/ values (~0.70 to 0.90), 
which are shown to be due to the high emittance of the silicone 
binder itself. The second system studied is electroplated films of 
"black nickel’’ and a proprietary ‘’black chrome.’’ Both a/subs/ 
and ¢/subt/,/subH/ values have been obtained as a function of the 
electroplating time and the substrate surface ness. Increasi 
the plating time initially increases both a/subs/ and €/subt/,/subH/; 
however, for long plating times, there is no improvement in 
a/subs/, while ¢€/subt/,/subH/ continues to increase. By increasing 
the surfuce roughness of nickel-plated substrates, the solar ab- 

can be increased while maintaining approximately the 
same total hemispherical emittance. The coatings show minor 
decreases in solar absorptance at les of incidence up to 
wa from normal (e.g., about 25% decrease at 75degree). 


GEOTHERMAL ENERGY 


REFER ALSO TO CITATION(S) 13514 


of the 


12857 (LBL—3099) Proceedings 

een conference, University of California, Berkeley 
18, 1974. (California Univ., Berkeley (USA). Lawrence Berkeley 
Lab.). 1974. Contract W-7405-eng-48. 127p. (CONF-740654—). 


power 
» June 


Dep. NTIS $5.45. 

From Geothermal power development conference; Berkeley, 
California, USA (18 Jun 1974). 

The proceedings of the Geothermal Power Development 
Conference summarize the conduct of AEC’s research and 
development activities in geothermal energy. Six project summaries 
are included; a separate a t was prepared for each. (LS) 


12858 = =(LBL—3099, pp 11-14) NRTS geothermal project 
a Kunze, J.F. (Aerojet Nuclear Company, Idaho Falls, ID). 

From Geothermal power deve it conference; Berkeley, 
California, USA (18 Jun 1974). 
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In Proceedings of the geothermal power development con- 
The objective for the program is to construct and operate a 
power plant on relatively low enthalpy (< 270 Btu/Ib) hot water 
(temperatures < 150°C or 300°F). The likely location for the plant 
is in the Raft River Valley of Southern Idaho. The principle pur- 
pose of the program is to determine, by actual demonstration, the 
economic conditions for which low temperature systems can be ex- 
pected to operate. A brief description is given of the plans for site 
exploration and evaluation; pre-construction drilling and testing; 
power plant design, construction, and testing; and nonelectrical 
utilization of graleedl energy. (LBS) 


12859 (LBL—3099, pp 45-53) Basic research in the 


rere relating to geothermal energy ~~ Kolstad, 
-A. (Atomic Energy Commission, Washington, ). 1974. 


From Geothermal power development conference; Berkeley, 
California, USA (18 Jun 1974). 
In Proceedings of the geothermal power development con- 


ference. 

The geosciences related to geothermal energy 
deve’ nt are summa . The LASL research program in sup- 
port of hot, dry, rock systems is divided into two broad categories: 
(1) geology and geochemistry and (2) geophysics and rock 
mechanics. The first includes geological, geophysical and chemical 
studies; the second geophysics (sei and heat flow) and 
rock mechanics. Both su’ s involve field, laboratory, and 
theoretical programs. Work at LBL includes -reservoir dynamics, 
rock-fluid system properties, geochemical and radiometric explora- 
tion, and thermodynamics of geothermal brines. The LLL 
in predictive rock mechanics should have broad applicability in the 
areas of gas stimulation, coal gasification, in-situ oil shale 
processing, rmal resource recovery, massive hydraulic frac- 
turing, underground explosive containment, controlled blasting, 

iction and the modeling of plate tectonics and its relation to 
the earth’s thermal balance. The Sandia program includes studies 
of magma source location and identification, magma properties 
and materials compatibility, and heat transfer systems. The ORNL 
program in physical chemistry of geothermal solutions includes 
such studies as hydrolysis of tetranuclear silicate species (Si-IV), 
solubility of SiO,, equilibria of fluorosilicates, isopiestic studies of 
geothermally significant salts, and thermodynamics andreaction 
— of electrolytes and other geothermally-related materials. 
(LBS) 


12860 (LBL—3099, pp 55-67) LBL—UCB geothermal power 
program. Witherspoon, P.A. 1974. 

From Geothermal er development conference; Berkeley, 
California, USA (18 Jun 1974). 

In Proceedings of the geothermal power development con- 
ference. 
The Lawrence Berkeley Laboratory in conjunction with the 
University of California has a comprehensive program to demon- 
strate the usefulness of geothermal energy and to encourage its 
development by industry at as rapid a rate as is practical. The 
major aspects of the LBL-UCB Program are: site selection and 
reservoir definition; drilling and development; design and construc- 
tion of a 10-megawatt experimental power plant; and research and 
development program. The research program involves geophysical 
methodology, rock-fluid systems at high pressures and tempera- 
tures, hydrothermal modeling, energy conversion, and brine 
management. (LS) 


12861 Hawaii geothermal project [HGP], University of Hawaii. 
Geotherm. Energy Mag.; 4: No. |, 4-8(Jan 1976). 

An outline of the Hawaii Geothermal Project (HGP) gives 
the objective, the principal investigators, a brief chronology of the 


project, the oe of HGP well No. 1, the objectives of testing 
program for fic No. 1, and the distribution of funding. (LBS) 


RESOURCES AND AVAILABILITY 


USA 
REFER ALSO TO CITATION(S) 12885 


Pro; summary, J 1, 1974—June 30, 1975. Colp, J.L.; Davis, 
N.Mex. (USA)). Mar 1976. Contract AT(29-1)-789. 38p. Dep. 
NTIS $5.00. 

The objective of the Magma Energy Research Project now 
under way at Sandia Laboratories is to investigate the feasibility of 
extracting energy directly from deeply buried circulating magma 
sources. Project plans describe a concept whereby a fully closed 
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heat exc r m is inserted di into such a m 
source heat energy to be to the surface with 
minimal environmental impact. A summary of previous efforts is 
iven. The achievements and future plans for source location and 
nition, source tapping, magma characterization, magma materi- 
als compatibilities studies, energy extraction studies are out- 
lined. (LBS) 


12863 (UCRL—51851(Rev.1)) Estimate of the 
energy resource in the Salton Trough, California. Towse, D. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 
12 Feb 1976. Contract W-7405-Eng-48. 25p. Dep. NTIS $4.00. 
The geothermal energy resource in the Salton Trough is 
estimated based on measured geologic parameters, extrapolation of 
data from geophysical surveys, and current research in energy con- 
version systems. The total resource is estimated at 2 x 10" J con- 
tained in 15 x 10" kg of water, the quality of which varies from 
fresh to over 25 percent dissolved solids. More than one-half of 
the resource is in the high-saline deposit at the Salton Sea. It is 
estimated that 8 x 10° MWh of electric energy, equivalent to 5000 
MW for 20 yr, could be generated. This is a substantial part of the 
present electric power requirements of Southern California and is 
the energy equivalent of 1.3 billion barrels of oil. 


GEOTHERMAL EXPLORATION AND 
EXPLORATION TECHNOLOGY 


REFER ALSO TO CITATION(S) 14457 


GEOPHYSICAL TECHNIQUES AND SURVEYS 


12864 Prediction of thermal conductivity in rocks from other 
Sago parameters and from standard ysical well logs. Goss, 

. (Univ. of Texas, Dallas); Combs, J.; Timur, A. pp MM.1-21 of 
In Transactions of the SPWLA sixteenth annual logging symposi- 
ae. TX; Society of Professional Well Log Analysts Inc. 
( ). 

Measurements on each of 52 samples were made for ther- 
mal conductivity, bulk density, porosity, electrical resistivity and 
conductivity, compressional velocity, and for core samples, 
permeability, shear velocity, and free fluid index. These physical 
Poe were analyzed to obtain empirical prediction equations 

thermal conductivity. An empirical relationship is developed 
for the Imperial Valley of Southern California. The standard devia- 
tion for this regression is +-0.4 mcal/cm-sec-°C, which implies a re- 
liability of approximately 10 percent for the predicted thermal 
conductivity. Application of the derived relationship to a 
thoroughly investigated borehole section indicates that the 
technique may be more reliable than cell measurements for deter- 
mination of the thermal conductivity of unconsolidated sedimenta- 
Ty sequences. (auth) 


EXPLORATORY DRILLING 


12865 (NVO—170) Drilling plan: Raft river geothermal ex- 
ploratory hole No. 3. (Energy Research and Development Adminis- 
tration, Idaho Falls, Idaho (USA). Idaho Operations Office). Feb 
1976. 47p. (IDO— 10064). Dep. NTIS $4.00. 

The program, plans, and procedures to be used in drilling 
and completion of the Raft River Geothermal Exploratory Hole 
No. 3(RRGE-3) are described. RRGE-3 will be located in the Raft 
River valley of south central Idaho, southeast of Burley, and ap- 

roximately 16 miles south of Malta, Idaho. The third exploratory 
le will be drilled to provide data to further investigate and evalu- 
ate the geothermal reservoir, as well as to optimize the location of 
possible future resource and/or injection wells, and to develop 
methods to reduce the cost of geothermal wells. Plans call for 
drilling to a total depth of approximately 6,000 ft., or to the depth 
at which it is either indicated from temperature and test flow data 
and from logs that an acceptable hot water resource is available or 
that the hole is accepted as a possible reinjection well. (LBS) 


REGULATIONS 
REFER ALSO TO CITATION(S) 13467 


12866 Why public policy must support geothermal develop- 
ment. Brewer, W. pp 226-227 of In Multipurpose use of geother- 
mal energy. Lienau, P.J.; Lund, J.W. (eds.). Klamath Falls, OR; 
Oregon Inst. of Tech. (1974). 

From International conference on geothermal energy for in- 
dustrial, agricultural, and ial-residential uses; Klamath 
Falls, Oregon, United States of America *USA® (7 Oct 1974). 


ERA VOL. 1, NO. 8 


See CONF-7410157—. 
It is _— out that, except for a few unusually attractive 
locations, the geothermal potential of the western states still 
remains largely unknown, unexplored, and difficult to get covered 
in effective development programs. The need to get public policy 
and public money behind sizeable p keyed to utilization of 
new technology - just as fast as it aeen: is emphasized. (LS) 
12867 Recent developments in the taxation of geothermal ex- 
Eisenstat, S.M. (Geothermal Exploration Co., New 
York). pp 238-239 of In Multipurpose use of geothermal energy. 
Lienau, P.J.; Lund, J.W. (eds.). Klamath Falls, OR; Oregon Inst. of 
Tech. (1974). 

From International conference on geothermal energy for in- 
dustrial, agricultural, and cial-residential uses; Klamath 
Falls, Oregon, United States of America *USA® (7 Oct 1974). 

See CONF-7410157—. 

The question of whether the provisions of the Internal 
Revenue Code relating to oil and gas, which permit the expensing 
of intangible drilling costs and provide the depletion allowance, 
apply to geothermal exploration is discussed. legislation 
that was to have been considered by Congress is discussed. (LS) 


ECONOMICS 


12868 (LBL—3099, pp 35-43) Geothermal economic and 
benefit cost Pacific Northwest Laboratories. Deonigi, 
D.E.; Bloomster, C.H. (Battelle Pacific Northwest Labs., Richland, 
WA). 1974. 

From Geothermal power development conference; Berkeley, 
California, USA (18 Jun 1974). 

In Proceedings of the geothermal power development con- 
ference. 

The purpose of the program is to provide analytical support 
to the geothermal program in the areas of economics, systems 
analysis, and benefit-cost analysis. These analyses will help deter- 
mine the economic incentives for geothermal research and 
development programs and projects, will identify technological 
areas where uncertainties and risks are high, will identify the major 
cost components of geothermal energy, and will provide a syste- 
matic method for assessing the economic potential for each type of 
geothermal resource and the economic relationship of geothermal 
energy to other sources of energy. (LS) 


ENVIRONMENTAL ASPECTS 


REFER ALSO TO CITATION(S) 14345, 14414 


GEOTHERMAL POWER PLANTS 


DESIGN AND OPERATION 


12869 Civil engineering features of power plants. 
Peters, S. (Pac Gas and Electr Co, San Francisco, Calif). J. Power 
Div., Am. Soc. Civ. Eng.; 100: No. 2, 157-173(Dec 1974). 

Geothermal power is harnessed by releasing steam from a 
geothermal reservoir through bore holes and conducting it through 
a heavily insulated pipe system to a turbine-generator unit. Low 
magnetic readings, a negative gravity anomaly, elliptic topographic 
expressions, and recent nearby volcanism indicate the heat source 
is intruded magma at relatively shallow depth. Selection of a a 
plant site is determined by: (1) proximity to producing steam 
wells; (2) esthetic blending with the environment; (3) competent 
foundation material; and (4) the optimum economic overall site 
development evaluation. A plant consists of a turbine-generator 
building and an induced d cross-flow type cooling tower. The 
structures are designed to use corrosion-resistant materials. 
Seismatically, the Geysers area typically has many 
microearthquakes with an absence of large magnitude earthquakes. 
Other factors involved are domestic water steam suppliers and 
steam productivity, environmental considerations, the hyraulics of 
the cooling water cycle, and jurisdiction by various state and coun- 
ty agencies. 23 refs. 


POWER CONVERSION SYSTEMS 


12870 (LBL—3099, pp 15-25) Lawrence Livermore Laborato- 
ry geothermal projects. Austin, A.L. 1974. 

From Geothermal power development conference; Berkeley, 
California, USA (18 Jun 1974). 
‘ In Proceedings of the geothermal power development con- 
erence. 
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The LLL geothermal development project emphasizes the 

nt of methods for recovery and conversion of the energy 

of high temperature, high salinity brines. Construction and opera- 

tion of a small (< 10 MW/sub e/) field experimental er plant 

is planned to demonstrate technical and economical feasibility of 

the concepts, and to provide a continuing source of operating data 

useful for design of larger commercial size systems. The binary 

cycle system and the total flow system are currently under 

development. A program for recovery and utilization of geopres- 
sured resources is also under development. (LBS) 


GEOTHERMAL ENGINEERING 

REFER ALSO TO CITATION(S) 12862 

DRILLING TECHNIQUES AND WELL HARDWARE 
REFER ALSO TO CITATION(S) 12865 


ARTIFICIAL STIMULATION 


12871 (LBL—3099, pp 29-34) Les Alamos dry geothermal 
demonstration project. Smith, M.C. (Los Alamos Scientific 


source 
Lab., NM). 1974. 
From Geothermal power development conference; Berkeley, 
California, USA (18 Jun 1974). 
In Proceedings of the geothermal power development con- 


The LASL geothermal project is directed toward investigat- 
ing the possibilities, problems, and economics of man-made fluid- 
circulation systems designed to extract thermal energy from dry 

thermal resources. The fluid-circulation systems would require 
(1) drilling a hole downward into hot rock; (2) injecting a fluid, 
normally water, through this hole; (3) permitting the fluid to circu- 
late through either natural or man-made permeability until it has 
absorbed enough heat from the rock to be useful at the surface, 
and (4) recovering the hot fluid either through the original hole or 
through one or more other holes drilled for that purpose. The pro- 
gram has involved principally the exploration and investigation of 
an area on the Jemez Plateau of north-central New Mexico where 
the geothermal gradient is high, the geology is relatively simple, 
and the depth to the granitic basement rock is moderate. (LBS) 


ENERGY UTILIZATION 


12872 (UCRL—52000-75-11, pp 18-21) Energy 
nonelectrical uses of geothermal resources. Howard, J.H. Nov 1975. 

In Energy and tecnol review. 

Nonelectrical uses of geothermal resources around the 
world now account for more usable energy than existing geother- 
mally powered electrical generating plants. Applications inlude 
space and water heating, refrigeration, drying, industrial 
processing, agriculture, animal husbandry, and even aquaculture 
(the cultivation of aquatic species). The chief advantages of 
nonelectrical recovery are a high efficiency of heat utilization and 
the capability for using geothermal resources that are too low in 
temperature (50 to 160°C) to generate electricity efficiently. 
Although nonelectrical applications in the U.S. are now quite 
limited, there is a sizeable potential for expansion. (auth) 


12873. | MULTIPURPOSE USE OF GEOTHERMAL ENERGY. 
PROCEEDINGS OF THE INTERNATIONAL CONFERENCE ON 
GEOTHERMAL ENERGY FOR INDUSTRIAL, AGRICUL- 
TURAL, AND COMMERCIAL-RESIDENTIAL USES, OCTOBER 
7—9, 1974, KLAMATH FALLS, OREGON. Lienau, P.J.; Lund, 
J.W. (eds.). Klamath Falls, OR; Oregon Institute of Technology 
(1974). 255p. (CONF-7410157—). $9.00. 

_ From International conference on geothermal energy for in- 
dustrial, agricultural, and commercial-residential uses; Klamath 
Falls, Oregon, United States of America *USA® (7 Oct 1974). 

Seventeen ts are presented. Separate abstracts were 
rare for all papers for ERDA Energy Research Abstracts 
(ERA) and for thirteen of the papers for Energy Abstracts for Pol- 
icy Analysis (EAPA). (LBS) 


12874 Geothermal energy use in Hungary. Boldizsar, T. 
(Technical Univ., Varas, Hungary). pp 1-15 of In Multipurpose use 
of geothermal energy. Lienau, P.J.; Lund, J.W. (eds.). Klamath 
Falls, OR; Oregon Inst. of Tech. (1974). 

_ From International conference on geothermal energy for in- 
dustrial, agricultural, and cx ial-residential uses; 
Falls, Oregon, United States of America *USA® (7 Oct 1974). 


GEOTHERMAL ENERGY 1351 


See CONF-7410157—. 

The Hungarian Plains is a subsistence basin which contains 
immense quantities of geothermally .heated water, oil and natural 

uce rmal energy or geotherm ated water. Deep 
wells are drilled and lined with owteaed casi . The hot water 
from the wellhead to concrete tanks where CaCO, deposits as 
es. The hot waters are alkali with about 1800 to 2500 ppm 
soluble ions. Periodic descaling is performed on the upper casing. 
Combustible gases are separated and used. The 131 wells in Hun- 
gary have about a 770 MW peak potential. District heating and 
greenhouses utilize the resource at about one-third the cost of 
using coal. Substantial gas and oil deposits have been revealed 
while drilling for geothermal resources. Detailed procedures for 
drilling, casing and descaling wells and diagrams of district heating 
systems are included in the paper. (auth) 


12875 Geothermal energy for process use. Lindal, B. 16-42 
of In Multipurpose use of rmal energy. Lienau, P.J.; Lund, 
J.W. (eds.). Klamath Falls, OR; Oregon Inst. of Tech. (1974). 

From International conference on geothermal energy for in- 
dustrial, agricultural, and ial-residential uses; K 
Falls, Oregon, United States of America *USA® (7 Oct 1974). 

See CONF-7410157—. 

The industrial processing fields in Iceland use both 
hydropower and geothermal energy with potentials of 35,000 GWh 
per year and over 70 x 10® Gcal per year, respectively. The use of 
geothermal energy has increased in recent years using wet steam 
up to 185°C and hot water at lower temperatures. The temperature 

the geothermal fluid determines the most suitable process use. 
Multipurpose use of geothermal energy is recommended including 
electric power production, space heating and process heating. En- 
tire plant complexes for chemical processing, which are more or 
less self sufficient in heat, power, and raw materials, have been 
planned. Corrosion of metals in the systems must be considered, 
with low carbon steel the most suitable. Established industrial uses 
of geothermal energy include greenhouses, seaweed drying, hay 
drying, washing and drying of wool, seasoning and drying of 
timber, drying of insulation material, and stock drying of fish. At 
Myvatn, 24,000 tons per year of diatomaceous earth are processed 
and dried to produce a diatomite filteraid. Seaweed drying and 
milling for meal is performed at Reykholar using a five-deck con- 
veyor dryer. Recovery of salts from brines is planned. 


12876 Utilization of geothermal energy in Rotorua, New Zea- 
land. Burrows, W. pp 43-59 of In Multipurpose use of a 
energy. Lienau, P.J.; Lund, J.W. (eds.). Klamath Falls, OR; 
Oregon Inst. of Tech. (1974). 

From International conference on geothermal for in- 
dustrial, agricultural, and ial-residential uses; Klamath 
Falls, Oregon, United States of America *USA® (7 Oct 1974). 

See CONF-7410157—. 

The uses of geothermal energy in Rotorua, New Zealand 
come from over 700 registered geothermal bores. Effluent disposal 
is accomplished by boreholes with a six-inch casing to a permeable 
strata. Heat exchangers involving combinations of contraflow units 
are very efficient and increasing in numbers. A relatively low-out- 
put bore can be made to do a large job by means of storage-type 
exchanger used on a mixed secondary circuit in conjunction with a 
time switch. Geothermal control valves presented a real problem 
until Satchwell M. H. valves were used; however, due to a scarcity 
of this valve, motorized versions of ball-type valves are now being 
brought into use. The Forest Research Institute uses geothermal 
energy for timber drying kilns, space heating, and cooling of a 
laboratory complex. A 2000-foot-long transmission line is used to 
supply fluid to the Institute. The Queen Elizabeth Hospital has 200 
beds, out-patient service, and a cerebral palsy unit. The hospital 
has a physiotherapy wing and a full hydrotherapy wing consisting 
of two pools. A generous source of geothermal energy is used to 
supply heat for this hospital. (auth) 


12877 Study and utilization of the earth's thermal energy in 
the USSR. Dvorov, I.M. (Academy of Sciences, Moscow). pp 60- 
78 of In Multipurpose use of geothermal energy. Lienau, P.J.; 
Lund, J.W. (eds.). Klamath Falls, OR; Oregon Inst: of Tech. 
(1974). 

From International conference on geothermal 7. for in- 
dustrial, agricultural, and cx cial-residential uses; Klamath 
Falls, Oregon, United States of America "USA® (7 Oct 1974). 

See CONF-7410157—. 

The USSR has enormous geothermal reserves with 50 to 60 
percent of the country underlain by hot water suitable for com- 
mercial use. These hot water reserves have temperatures from 40 
to 200°C, mineralization up to 35 g per liter and exist at depths up 
to 3500 m. The total reserves have been evaluated at 19.75 million 
m* per day. Geothermal hot water is used for space heating by 
direct use and in peaking boiler plants. Heat pumps are also used 
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80°C, depending upon the outside temperature. Geothermal waters 
are regarded as a source of energy and as a source of mine! 

such as iodine, bromine, lithium, cesium and strontium. Presently 
investigations are being made into the use of geothermal energy 
for thawing frozen ground for placer mining; extraction of heat 
from bedrock by fracturing with explosives and injecting cold 


pany P 
Paper Co., Ltd., Kawerau, New Zeland). 79-100 of In Multipur- 
use of geothermal energy. Lienau, P.J.; Lund, J.W. (eds.). 
lamath Falls, OR; Oregon Inst. of Tech. (1974). 

From International conference on geothermal energy for in- 
dustrial, agricultural, and cc ial-residential uses; K 
Falls, Oregon, United States of America *USA® (7 Oct 1974). 

See CONF-7410157—. 

The sites for the integrated newsprint, pulp and timber mills 
and the associated town of Kawerau, were selected in 1952 in 
close proximity to an area of thermal surface activity. Investigation 
and subsequent drilling in the area produced usable quantities of 
geothermal steam. The steam/water mixture produced by the 
geothermal bores is generally separated at the well heads into its 
two fractions. The steam is piped to the mill and hot water 
discarded. Geothermal energy is used by Tasman for timber dry- 
ing, black liquor evaporation, pulp and paper drying, and for elec- 
tric power generation. Recent surveys of the area and an investiga- 
tion drilling program slated to commence in 1975, if approved, 
were expected to determine the extent and future development of 
the Kawerau field. The Tasman mills have undergone two major 
expansion programs since production commenced in 1955. 
Completion of this expansion program, to have been completed 
mid-1975, would increase the mills demand for process steam to 
approximately 820,000 lb/hr. This steam is to be supplied from 
two entirely different sources: (1) 620,000 lb/hr from a conven- 
tional steam plant comprising two chemical recovery boilers and 
four power boilers; these six units will burn black liquor, hog fuel, 
and oil to produce steam at 650 Ib/in? gauge and 750°F; and (2) 
the remaining 200,000 Ib/hr of process steam requirement from a 
group of steam bores located approximately three quarters of a 
mile from the mill, producing wet saturated steam at 120 Ib/in? at 
the well heads. (auth, abstract modified) 


12879 Geothermal energy's potential for heating and cooling in 
food . Wehlage, E.F. pp 101-112 of In Multipurpose use 
of thermal energy. Lienau, P.J.; Lund, J.W. (eds.). Klamath 
Falls, OR; Oregon Inst. of Tech. (1974). 

From International conference on geothermal energy for in- 
dustrial, agricultural, and ial-residential uses; Klamath 
Falls, Oregon, United States of America *USA® (7 Oct 1974). 

See CONF-7410157—. 

Geothermal heat applied to food processing has a potential 
for relieving part of any strain resulting from crises in energy and 
food. The term ‘’geo-heat’’ is applied to simplify references to 
process heat derived from geothermal sources. Indication of the 
available geothermal heat to parallel food processing temperatures 
is included. Direct production of refrigeration effect, by-passing 
electric generation, is possible at +4 or -60°C. Technology for food 
processing is well advanced beyond any equivalent technology for 
applying geo-heat. More research in several fields will be needed 
for full utilization of geo-heat to process food wherever such heat 
potential exists. 


12880 Innovative geothermal uses in . Linton, A.M. 
pp 113-120 of In Multipurpose use of geothermal energy. Lienau, 
ak go“. J.W. (eds.). Klamath Falls, OR; Oregon Inst. of Tech. 
( ). 

From International conference on geothermal energy for in- 
dustrial, agricultural, and cial-residential uses; Klamath 
Falls, Oregon, United States of America *USA® (7 Oct 1974). 

See CONF-7410157—. 

Geothermal heat has been used for agricultural purposes 
since the late 14th century at Rotorua. The wells produce both 
steam and hot water. A good four-inch geothermal bore produces 
from 10,000,000 to 12,000,000 Btu/hour. About 350 bores are in 
existence; many heat several residences besides being used for hor- 
ticulture. The hydrogen sulfide and sulfur dioxide in the fluid and 
steam aid in controlling fungus diseases. Horticultural crops grown 
in the warm atmosphere are orchids, carnations, mushrooms, to- 
matoes, french beans, lettuce, and others. Pineapples and bananas 
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are in areas where temperatures may fall below -10° Celsius. 
Alfalfa is processed for protein heat in the 
processes. Development of the depe resource is progressing 
rapidly and, when completed, will aid the country to be more na- 
tionally self-sufficient for energy sources. 
12881 Reykjavik M District Heating System. Zoega, J. 
121-145 of In Multipurpose use of geothermal energy. Lienau, 
os gant. J.W. (eds.). Klamath Falls, OR; Oregon Inst. of Tech. 
(1974). 

From International conference on geothermal a, for in- 
dustrial, agricultural, and cx ial-residential uses; Klamath 
Falls, Oregon, United States of America *USA® (7 Oct 1974). 

See CONF-7410157—. 

The Reykjavik District Heating System uses natural heat 
resources, found in the city and its vicinity, to heat 11,000 houses, 
serving some 88,000 inhabitants. The natural hot water used is ob- 
tained by drilling in known thermal areas, and in areas found by 
various hysical methods to be promising. The water used is 
chemically clean, directly potable, and contains only a small 
amount of dissolved solids; it is also noncorrosive to steel, and or- 
dinary black steel pipes are used throughout in the system. Load 
density in the city is low, the average being 20 MW/km? and 1.9 
MW/km of distribution mains. The maximum heating load is 350 
MW and the available energy 370 MW including a 35 MW oil 
fired heat peak power plant. The climate in southern Iceland is 
mild considering latitude, the mean temperature in July being 
11°C, and in January is 0.4°C, and the consumption in January is 
only two to three times that of July; thus, due to the relatively cold 
summers and warm winters, the equivalent hours at peak power 
for natural heat alone are 4500 hours per year (load factor 51 per- 
cent). Water meters are used for — and the cost of heating 
averages 30 percent of the cost of individual fuel oil boiler heating. 
The growth of the city, as well as the supply of neighboring com- 
munities having 26,000 inhabitants, will in the near future neces- 
sitate exploration and development of thermal areas further from 
the city where high temperatures (up to 280°C) have been found. 
This project enables combined production of heat for the district 
heating system and electricity. It is shown that the production cost 
of both electricity and heat is lower than it would be in separate 
plants. The heat cost will be lower than from the present fields due 
to higher borehole temperature and larger size of the projected 
plant. (auth) 


128682 Utilization of geothermal energy in Klamath Falls. Lund, 
J.W.; Culver, G.G.; Svanevik, L.S. pp 146-178 of In Multipurpose 
use of rmal energy. Lienau, P.J.; Lund, J.W. (eds.). Klamath 
Falls, OR; Oregon Inst. of Tech. (1974). 

From International conference on geothermal energy for in- 
dustrial, agricultural, and ial-residential uses; Klamath 
Falls, Oregon, United States of America *USA® (7 Oct 1974). 

See CONF-7410157—. 

Klamath Falls, Oregon, is located on a Known Geothermal 
Resource Area (KGRA) which has been used by residents, prin- 
cipally in the form of hot water for space heating, at least since the 
turn of the century. Approximately 400 shallow depth wells rang- 
ing from 27 to 580 meters (90 to 1900 feet) in depth are used to 
heat approximately 500 structures. This utilization includes the 
heating of residences, schools, businesses (including a creamery for 
milk pasteurization), heating swimming pools, and melting snow 
from pavements. Seventy-five locations were selected for detailed 
study and documentation during the summer of 1974. Well water, 
which ranges from 38°C (100°F) to 110°C (230°F), has been used 
directly in heating and drinking water systems; however, present 
practice is to use down-hole, hair-pin, heat exchanger with city 
water as the circulating fluid. Well water chemistry indicates ap- 
proximately 800 mg/l (ppm) dissolved solid, with sodium and 
sulfate having the highest concentrations. Calcium and potassium 
concentrations are very low. Some scaling and corrosion does 
occur on the down-hole heat exchangers (black-iron pipe) which is 
related to the Langelier Saturation Index. Cost analysis for capital 
and annual operation costs are presented and compared with al- 
ternate forms of energy (electricity, natural gas, and fuel oil). For 
a single residence, at today’s costs, heating using geothermal water 
appears to be somewhat competitive; however, when several struc- 
tures use the same well, the savings are substantial. District heat- 
ing, similar to that in operation in Iceland, is proposed. The 
average annual energy utilization is only 5.6 megawatts. It is felt 
that only a small portion of the area's potential is being utilized, 
with speculation that a high-temperature steam area exists below 
the known shallow reservoir. (auth) 


12883 Utilization of thermal energy at 
Technology, Klamath Falls, Oregon. Purvine, W.D. (Oregon Inst. of 
Tech., Klamath Falls). pp 179-191 of In Multipu use of 
thermal energy. Lienau, P.J.; Lund, J.W. (eds.). Klamath Falls, 

R; Oregon Inst. of Tech. (1974). 
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for heating and refrigeration. Vegetable growing in the ground 
with protection uses geothermal hot water from 35 to 200°. with 
L the most efficient lowest temperature for greenhouses at 35 to 4 
water to be heated in high temperature gradient areas; heating : 
concentrates at ore mills and moistening air in mines; and for bal- 
neological ‘purposes. Reservoir depletion, corrosiveness of the hot ; 
water and environmental problems must be considered, and many 
of these problems are presently being investigated. fi 
12878 Use of geothermal energy at Tasman Pulp and Paper 4 
| 


Poa? 


AUGUST 1976 


From International conference on geothermal energy for in- 
dustrial, agricultural, and ial-residential uses; Klamath 
Falls, Oregon, United States of America °USA® (7 Oct 1974). 

See CONF-7410157—. 

The Oregon Institute of Tech campus was relocated 
in 1959 to make maximum use of potential geotherm hot water for 
space heating of approximately 440,000 square feet of floor space 
(40,900 square meters). Based on observations of early mornin 
frost and snow melting, and conversations with local hot-water we 
drillers, six wells were sited along a major fault zone adjacent to 
the proposed campus. Depending upon the exact location with 
reference to the fault line, three cold and three hot water wells 
were located at depths from 1200 feet (366 meters) to 1800 feet 
(550 meters). The cold-water wells produced water at approxi- 
mately 78°F (26°C) and the hot-water wells produced water at ap- 

ximately 191°F (88°C), with the latter producing up to 750 gal- 
as per minute (2839 liters per minute). The water is piped from 
the hot-water wells and passed through forced air and hot-water 
radiators within the buildings on campus. An average of 2.8 mil- 
lion Btu per hour (0.705 x 10° gcal per hour) with a maximum of 
24.8 million Btu per hour (6.25 x 10° Gcal per hour) is used for 
the campus, at considerable savings from the heating of the old 
campus using conventional fuels. (auth) 


12884 Geothermal drilling in Klamath Falls, Oregon. Storey, 
D.M. pp 192-200 of In Multipurpose use of geothermal energy. 
Lienau, P.J.; Lund, J.W. (eds.). Klamath Falls, BR: Oregon Inst. of 
Tech. (1974). 

From International conference on geothermal energy for in- 
dustrial, agricultural, and commercial-residential uses; Klamath 
Falls, Oregon, United States of America *USA® (7 Oct 1974). 

See CONF-7410157—. 

Geothermal well drilling in Klamath Falls is done by two 
methods, the percussion or cable rig and the air-rotary method. 
The air-rotary method is faster, however causing difficulties in the 
disposal of drilling cuttings and making temperature logging less 
accurate. The cable rig is preferred. Numerous commercial and re- 
sidential wells have been drilled in the area varying from 150 to 
1805 feet (46 to 550 m) in depth. The larger commercial wells in 
most cases pump the well water due to the large heat demands 
whereas the residential wells use down-hole heat exchangers. Well 
construction includes casing the well with perforation in the casing 
to allow hot water circulation, and using wax at the water line to 
reduce the corrosion of the heat exchange pipes. Costs for re- 
sidential wells range from $3,000 to $10,000, with commercial 
wells as high as $30,000. 


12885 Geothermal energy possibilities in Alaska. Ogle, W. pp 
201-208 of In Multipurpose use of geothermal energy. Lienau, 
“is aaa J.W. (eds.). Klamath Falls, OR; Oregon Inst. of Tech. 

). 

From International conference on geothermal energy for in- 
dustrial, agricultural, and commercial-residential uses; Klamath 
Falls, Oregon, United States of America *USA® (7 Oct 1974). 

See CONF-7410157—. 

Very little development and use has been made of geother- 
mal energy in Alaska. Due to the high cost of oil used for heating, 
recent emphasis has been given to the exploitation of geothermal 
energy. Towns in the state are remote and of low population, thus 
natural springs and other local resources are being considered to 
avoid exploratory costs and drilling costs. Based on visible sources 
and USGS work, the main areas of interest are in the Seward 
Peninsula, near Fairbanks, on the southeastern Panhandle, and on 
the Aleutian Chain. Several projects are presently being considered 
for development at Nome, just south of the Arctic Circle, and at 
Elim, about 150 miles east of Nome. The Nome project appears to 
be too costly to develop, either due to local drilling costs, or high 
transportation costs from Pilgrim Springs about 60 miles from 
Nome. Elim has some local hot springs of temperatures from 180 
to 190°F (82 to 87°C), that can be used for space heating and are 
presently being investigated by the University of Alaska. Present 
usage of geothermal energy includes Manley Hot Springs where 
greenhouses and homes are heated by hot water. er potential 
aun” many active volcanoes for electric power genera- 

(auth) 


12886 Economics of multi-purpose use of geothermal resources. 
Barnea, J. pp 209-216 of In Multipurpose use of geothermal ener- 
py. Lienau, P.J.; Lund, J.W. (eds.). Klamath Falls, OR; Oregon 
nst. of Tech. (1974). 

_ From International conference on geothermal energy for in- 
dustrial, agricultural, and <¢ cial-residential uses; Klamath 
Falls, Oregon, United States of America *USA® (7 Oct 1974). 

See CONF-7410157—. 

A new definition is pro for geothermal energy to in- 
clude applications in addition to electric power production. Three 
actors should be considered in looking at geothermal 


resources: (1) the geothermal formation, (2) the geothermal con- 
stituents, and (3) the on-going geothermal processes. Sequential 
use, or the use of geothermal constituent in stages, each requiring 
heat at decreasing temperature, allows a multiplicity of utilization. 
The master plan for geothermal use requires a program that pro- 
vides for full testing of everything found in the geothermal forma- 
tion. The use of steam and hot water for power generation and 
nonelectric uses can provide large cost savings. All tmal 
resources can provide heating and/or other direct applications at 
costs which run to 1/10 and 1/20th of the corresponding cost of 
fuels that require a boiler system. Large-scale food and fiber 

uction in greenhouses using geothermal resources should be 
jooked at, as it can provide vast increases in yield, year-round 
production, and year-round employment. Geothermal resources 
are the best resource base for modern agro-industrial complexes. 
They can provide the water for crops, fish, and animals, the elec- 
tricity needed, the energy for processing and refrigeration, and, in 
certain cases, even the fertilizer. Previous Federal legislation pro- 
vided a narrow definition of geothermal resources, which is a seri- 
ous handicap to the multipurpose development of geothermal 
resources. The Geothermal Energy Act of 1974 provides a new 
definition of geothermal resources to include items other than 
geothermal steam. Changes in geothermal legislation are needed at 
the Federal level. (auth) 


12887 Status report on the Committee on the Challenges of 
Modern Society geothermal pilot study non-electrical project. 
Howard, J.H. (Univ. of California, Livermore). pp 217-225 of In 
Multipurpose use of geothermal energy. Lienau, P.J.; Lund, J.W. 
(eds.). Klamath Falls, OR; Oregon Inst. of Tech. (1974). 

From International conference on geothermal energy for in- 
dustrial, agricultural, and cc ial-residential uses; Klamath 
Falls, Oregon, United States of America *USA® (7 Oct 1974). 

See CONF-7410157—. 

A project on nonelectrical uses of geothermal resources was 
initiated in October, 1973, at the organizing meeting of the Com- 
mittee on the Challenges of Modern Society (CCMS) Geothermal 
Pilot Study (GPS). CCMS is a working committee of the North At- 
lantic Treaty Organization (NATO). A summary prepared by 
CCMS-GPS of current agricultural applications in the USA, Japan, 
New Zealand, Iceland, Italy, USSR, and Hungary is presented. The 
current status and the planned content of a report by members of 
the Project on nonelectrical applications are outlined. (LS) 


CONSUMPTION RATES 


REFER ALSO TO CITATION(S) 12881, 12882, 12883 


ECONOMICS 


REFER ALSO TO CITATION(S) 12881, 12882, 12883 


GEOTHERMAL DATA AND THEORY 


PROPERTIES OF AQUEOUS SOLUTIONS 
REFER ALSO TO CITATION(S) 13801 


12888 (LBL—4456) Thermodynamics of geothermal brines. I. 
Thermodynamic of vapor-saturated NaCl! (aq) solutions 
from 0-300 °C. Silvester, L.F.; Pitzer, K.S. (California Univ., 
Berkeley (USA). Lawrence Berkeley Lab.). Jan 1976. Contract W- 
7405-Eng-48. 62p. Dep. NTIS $4.50. 

Osmotic and activity coefficient data, enthalpy data, and 
heat capacity data on aqueous sodium chloride solutions from vari- 
ous sources have been fitted to a thirteen parameter equation. The 
equation reproduces the osmotic coefficient data to +-0.005 over 
the composition range 0-6M and temperature range 0-300°C, 
enthalpy data to +-5-10 cal/mole for compositions of 0-5M at tem- 
peratures from 25-100°C, and heat capacity data to +-0.5 cal/°K 
for compositions of 0-2M at temperatures from 25-200°C. Tabu- 
lated values of the total Gibbs energy, enthalpy, and heat capacity, 
plus partial molal and excess thermodynamic quantities of sodium 
chloride solutions for compositions of 0-6M at 25°C intervals from 
0-300°C are given along with the same quantities in graphical form 
for compositions of 0-6M at temperatures of 100-350°C. 


TIDAL POWER 


REFER ALSO TO CITATION(S) 12727 
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WIND ENERGY 


REFER ALSO TO CITATION(S) 13514, 13517 


12889 (COM—74-11103/0) Solar energy and wind power. A 
bibliography with abstracts. Report for 1964—June 1974. Leh- 
mann, E.J.; Ringe, A.C. (National Technical Information Service, 
(USA)). Jul 1974. 162p. (NTIS-WIN—74-049). 


The bibliography contains 154 selected abstracts of research 
reports retrieved using the NTIS on-line search system--NTISearch. 
The report is divided into two sections. The section on solar ener- 
gy contains 100 abstracts dealing with solar heating for buildings, 
solar electric power generation, solar cells for terrestrial use, solar 
energy as a national resource, and solar stoves. The following 54 
abstracts concerning wind power cover such topics as its future, 
conversion systems, energy storage, propeller design, and its uses. 
Many of these reports on wind power are recent NASA transla- 
tions of European and Russian research conducted from 1934 to 
1959. (GRA) 


ECONOMICS 
REFER ALSO TO CITATION(S) 12892 


12890 (PB—239272) Development of an electrical 
and electrolysis cell for a wind energy conversion system. Progress 
report. Hughes, W.; Allison, H.J.; Ramakumar, R.G. (Oklahoma 
State Univ., Stillwater (USA)). 15 Oct 1974. 127p. NTIS $5.75. 
Included are reports on the following topics: economical 
and technical aspects of wind generation systems; economics of 
solar and wind energy systems for large scale power generation; 
economical prospects for large scale utilization of solar and wind 
energy; and operation of parallel-bridge rectifier systems with 
capacitors at bridge-inputs. (GRA) 


WIND ENERGY ENGINEERING 
REFER ALSO TO CITATION(S) 13522 


APPLICATIONS 


12891 Farm energy system employing hydrogen storage. Tison, 
R.R.; Biederman, N.P. (Inst. of Gas Tech., Chicago). pp 4B.3- 
4B.28 of In Hydrogen energy. Vol. II. Veziroglu, T.N. (ed.). Coral 
Gables, FL; Univ. of Miami (1976). 

From 1. world hydrogen energy conference; Miami Beach, 
Florida, United States of America *USA® (1 Mar 1976). 

See CONF-760304—P2. 

Wind energy systems that supply up to 100 percent of a 
farm's energy requirements are technically feasible with existing 
technology. Short-range, small-volume storage to integrate the 
operation of the wind energy conversion systems with fluctuations 
in wind availability and load requirements appears feasible. In 
some cases, hot water storage for thermal loads is preferable to 
—— Non-optimized costs for power supplied to a 100-head 
dairy farm discussed are in the range of 27 to 57 cents/kWhr. Op- 
timized costs are anticipated, however, to be as low as 10 
cents/kWhr. (auth) 


TURBINE DESIGN AND OPERATION 


(COO—2617-75/1) Feasibility investigation of the 
giromill for generation of electrical . Brulle, R.V. (McDonnell 
an Co., St. Louis, Mo. (USA)). Nov 1975. 155p. Dep. NTIS 

The cyclogiro computer program, obtained from Prof. H. C. 
Larsen of the United States Air Force Institute of Technology, was 
modified to incorporate computation of blade loads for the normal 

rating and gust loading conditions. The program was also 
changed to allow computation of the effects of smoothing the 
blade rock angles in the region where they experienced large oscil- 
lations due to passing through a vortex shed by the previous blade. 
Using this program the various effects of rotor geometric parame- 
ters were investigated. Giromill configuration design concepts were 
explored. A baseline concept was adopted having an upper struc- 
tural triangular tower extending through the lower support tower 
and supported by two main rotor bearings. Twenty-one different 
Giromill systems covering a power range of 120, 500 and 1500 kW 
were then synthesized. These were structurally analyzed and sized. 


ERA VOL. 1, NO. 8 


An automatic electronic control —— built around existing 
equipment and employing state of art techniques was 
developed. Preliminary cost estimates for generating electrical 
power from the Giromill systems were completed. Cost estimatin 

telationships of the major items of equipment were formulated. | 

references. (auth) 


12893 (N—75-17712) Structural analysis of wind turbine ro- 
tors for NSF-NASA MOD-0 wind power system. Spera, D.A. 
(National Aeronautics and Space Administration, Cleveland, Ohio 
(USA). Lewis Research Center). Mar 1975. 39p. (NASA-TM- 
X—3198; E—8133). NTIS $3.75. 

Preliminary estimates of vibratory loads and stresses in hin- 
geless and teetering rotors for the proposed 100-kW wind power 
system are presented. Stresses in the shank areas of the 19-m 
(62.5-ft) blades are given for static, rated, and overload condi- 
tions. The teetering rotor has substantial advantages over the hin- 
pe rotor with respect to shank stresses, fatigue life, and tower 
loading. A teetering rotor will probably be required in order to 


achieve a long service life in a large wind turbine exposed to 


periodic overload conditions. (auth) (GRA) 


12894 Clutch-controlled, wind-operated, power producing 
propeller. Jacobs, M.L.; Jacobs, P.R. US Patent 3,891,347. 24 Jun 
1975. Filed date 10 Jun 1974. 8p. 


A_ clutch-controlled, wind rated, multibladed 
producing propeller includes a plurality of propeller blades 
mounted on a hub for rotation about a power output shaft, a 
clutch connected between the hub and output shaft and operable 
to remain disengaged until the propeller blades attain a predeter- 
mined speed of rotation. The clutch then engages to transmit 
power from the propeller to the output shaft. (Official Gazette) 


12895 Wind motor. Darvishian, A. US Patent 3,897,170. 29 
Jul 1975. Filed date 9 Jan 1974. 10p. 

A wind motor for the conversion of wind power to mechani- 
cal or electrical power is described which consists of a vertical 
rotatable shaft having cup-shaped wind receptors connected to it 
and extending horizontally from it. The receptors are mounted at 
the ends of arms extending from a central rotatable shaft as to 
move from positions of maximum resistance to the wind resistance 
when moving against the wind, and in positions of maximum wind 
resistance conform in shape with and bear against the arms. 
(Official Gazette) 


12896 Wind turbine. Quinn, P.J. US Patent 3,902,072. 26 Aug 
1975. Filed date 19 Feb 1974. 8p. 

A wind power generator is described which has a horizon- 
tally rotatable platform with a plurality of vertical blades mounted 
around its periphery, all of the blades rotating coaxially around a 
central axis and each rotating on its own axis. The vertical blade 
rotation is responsive to changes in wind direction, as well as to 
changes in wind velocity and the rotation of each blade is con- 
trolled in such manner that through about three quarters of the 
platform rotation power is absorbed from the wind, while during 
the remaining period in which the blades are traveling against the 
wind, the blades will be substantially in phase with the wind for 
minimum resistance. (Official Gazette) 


12897 Horizontal hinged-flap windmill. Decker, B.J. US Patent 
3,920,354. 18 Nov 1975. Filed date 30 Aug 1974. 8p. 

A windmill which rotates in a horizontal plane about a verti- 
cal axis includes a plurality of aligned and usually overlapping flaps 
which move upwardly and downwardly about horizontal hinges to 
operating and feathered positions as the windmill rotates, with the 
flaps being held in operating or closed position. (Official Gazette) 


POWER CONVERSION SYSTEMS 
REFER ALSO TO CITATION(S) 12676, 12846, 12890 


12898 (PB—239272) Development of an electrical 
and electrolysis cell for a wind energy conversion system. Progress 
report. Hughes, W.; Allison, H.J.; Ramakumar, R.G. (Oklahoma 
State Univ., Stillwater (USA)). 15 Oct 1974. 127p. NTIS $5.75. 
The report describes research whose purpose is threefold: 
(1) To develop and build a working generator system in the 10 to 
20 kilowatt range (suitable for use with a windmill) which delivers 
standard power (110/220 volt, single phase, 60 Hz alternating cur- 
rent) and which makes use of field/modulated generator 
techniques; (2) To develop and build a working high pressure 
moderate temperature electrolysis sto system, in the three 
kilowatt range; and (3) To construct, debug, and gain significant 
operational experience on a ‘’windmill farm.’’ Included are reports 
on the following topics: Economical and technical aspects of wind 
—— systems; economics of solar and wind energy systems 
‘or large scale power generation; economical prospects for large 
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scale utilization of solar and wind energy; and operation vt ore 
lel-bridge rectifier systems with aguehale at bridge-inputs. (GRA) 


ELECTRIC POWER ENGINEERING 


REFER ALSO TO CITATION(S) 13416 


POWER GENERATION 


REFER ALSO TO CITATION(S) 12350, 12351, 12843, 12924, 
13524, 13526, 13527 


12899 (ERDA-tr—101) Governing orders in planning the or- 
ganization and mechanization of repair 


cil. 1972. Translation of Rukovodyashchie ukazaniya po proek- 
tirovaniyu organizatsii i mekhanizatsii remontnykh rabot na 
teplovykh elektrostantsiyakh. Reshenie No. 48 Nauchno-Tekh- 
nicheskogo Soveta. 30p. Dep. NTIS $4.00. 
The May 10, 1972 Decree No. 48 of the Ministry of Ener- 
tics and Electrification of the USSR on the subject of 
‘governing orders on the organization and mechanization of repair 
qemben at electric power generating stations’’ is presented. 
orders apply to all hydroelectric power plants and fossil-fuel 
power plants producing 50 MW or more. (LCL) 


12900 (ERDA-tr—94) Rules of explosion-fire safety of fuel 
supply of electrical stations. 1973. Translation of Pravila 
vzryvopozharobezopasnosti toplivopodachi elektrostantsii. 12p. 
Dep. NTIS $3.50. 

Rules which must be followed in the design, construction, 
operation, and repair of all facilities and equipment for the han- 
dling and storing of coal at and within coal-fired power plants in 
the USSR are presented. The implementation of these rules is vital 
to ensuring the fire- and explosion-safety of all the fuel supply 
operations. (LCL) 


12901 Intermediate-term security assessment of a power 
generating system. Wilson, R.C.; Di Marco, A.E. (Univ. of 
Michigan, Ann Arbor). JEEE Trans. Power Appar. Syst.; PAS-94: 
No. 4, 1417-1424(1975). 

From IEEE PES winter meeting; New York, NY, USA (26 
Jan 1975). 

A study was made to evaluate the capability of a generating 
system to meet its load demand over an intermediate-term horizon 
with a well-defined schedule of planned outages. The evaluation 
considers the random nature of the future system capability and 
demand. Steady state Markov models of generating capacity were 
expanded in two ways: (1) more general, semi-Markov models of 
generating units were introduced; and security measures which de- 
pend upon the transient behavior induced by the schedule of 
eS outages were computed. The semi-Markov models are 

on statistical analysis of the ten year outage history of four 
identical 200 MW coal-fired generating units. The transient 
behavior arises from knowledge of the start-up times of the units 
which were on planned outage. 


12902 Principal aspects of converting steam generators back to 
coal firing. Bogot, A.; Sherrill, R.C. (Combustion Engineering, 
Inc., Windsor, CT). pp 212-228 of In Second symposium on coal 
utilization. Washington, DC; National Coal Association (1975). 
From 2. symposium on coal utilization; Louisville, Ken- 
tucky, United States of America *USA® (21 Oct 1975). 
See CONF-751091—. 

_ Reconversion to coal firing is not always easy nor can it be 
considered to be low cost. Cost for a particular unit varies depend- 
ing on what specific problems are encountered. It is not uncom- 
mon for a unit to cost $10,000,000 to convert from oil firing to 
coal firing. In operation, difficulties can be encountered if the 
original coal or one with constituents and characteristics similar to 
the original coal cannot be obtained - or perhaps a unit designed 
to fire high-sulfur coal is to be reconverted to fire low-sulfur coal 
for environmental reasons. With the new coal, the performance of 
the coal firing system and steam generator may be reduced. If a 
unit cannot be operated at its design rating, the net cost of opera- 
tion increases. (auth) 


12903 Problem of accuracy of automatic calculation of per- 
formance characteristics of a generating unit. Tseitlin, R.A.; 
Stepanov, V.I.; Shestov, E.D. (All-Union Central Scientific 
Research Inst. of Automation, Moscow). Therm. Eng. (USSR) 
(Engl. Transl.); 22: No. 1, 11-16(Jan 1975). 


ELECTRIC POWER ENGINEERING 1355 


mee Translated from Teploenergetika; 22: No. 1, 8-13(Jan 
). 

An analysis is given of errors in calculated engineering and 
economic characteristics of a power plant determined by the errors 
of measurement of process parameters. The problem is solved by 
calculation at the stage of designing the system. (auth) 


12904 Indications of the state of automation of the power in- 

dustry. Makarov, A.S. Therm. Eng. (USSR) (Engl. Transl.); 22: 

No. 1, 17-20(Jan 1975). 

es Translated from Teploenergetika; 22: No. 1, 13-16(Jan 
). 

An increasing amount of automatic equipment is being used 
to monitor, control, and protect power generating plants. The 
degree of utilization, the role played in increasing the reliability 
and efficiency of generating units, and the effectiveness and relia- 
bility of the means of automation are examined. (LCL) 


12905 Energy dynamics of an expanding power in 
system. Sauter, G.D. (Univ. of California, Livermore). JEEE Trans. 
Nucl. Sci.; NS-23: No. 1, 60-64(Feb 1976). 

From 22. nuclear science symposium and 7. nuclear power 
systems symposium; San Francisco, CA, USA (19 Nov 1975). 

A computer program was developed to study the magnitude 
and time dependence of the net power and net energy generated 
by an expanding system of identical power plants. Application of 
the program to several expansion modes over a range of values for 
the rate of expansion, the net energy generated by an individual 
plant, and the construction time for each plant has led to some in- 
teresting results concerning the impact of the expanding system on 
the overall energy picture. In particular, during a rapid expansion 
phase, the system of power plants may be a better means of energy 
storage than of energy generation. 


COOLING SYSTEMS 
REFER ALSO TO CITATION(S) 12950, 13160, 13195 


COMBINED AND BINARY CYCLES 


REFER ALSO TO CITATION(S) 12364, 12365, 12366, 12722 


POWER PLANT COMPONENTS 
REFER ALSO TO CITATION(S) 12372, 12918, 12919 


12906 (JPRS—63909) List of state standards for electric 
power and electrical equipment. 20 Jan 1975. Transla- 
tion of monograph Ukazatel Gosudarstvennykh Standartov, 
Moscow, 1972, p380-413. 38p. NTIS $3.75. 

The report contains excerpts from the list of state standards 
for electric power and electrical engineering equipment. (GRA) 


12907 Turbine with heating and cooling. Eskeli, M. US Patent 
3,938,336. 28 Feb 1974. Filed date 23 Oct 1973. vp. 

An improvement in a turbine for generating power is 
described. The turbine contains: (1) a casing for supporting rotor 
shafts; (2) shafts journalled in bearings in the casing for rotation; 
(3) a rotating first rotor mounted on a shaft so as to rotate 
therewith; the first rotor is of circular configuration, and has an 
entry port for a fluid near the center of the first rotor and a radi- 
ally outwardly extending passageway for the fluid for effecting ac- 
coneatien and centrifugal compression of the fluid. The radially 
extending passageway is provided with a heat exchanger for adding 
heat to the fluid during and after compression; the radially extend- 
ing passageway being provided with a set of nozzles at its 
downstream end for passing the fluid with nozzles oriented to 
discharge the first fluid in forwardly tangential direction; (4) a 
rotating second rotor mounted on a shaft so as to rotate therewith; 
the second rotor having an entry for the fluid adjacent to the first 
rotor nozzles for receiving the fluid, with inward extending first 
fluid passageway for expansion of said first fluid and for receiving 
by the rotor the work associated with deceleration of the fluid; a 
second rotor having an exit port for the fluid near the center of 
the rotor for passing the first fluid into the first rotor; and (5) a 
heat removal heat exchanger being provided to cool the fluid be- 
fore and during early part of compression, the heat removal heat 
exchanger being within the first rotor and being in heat exchange 
relationship with the fluid. 


12908 Power Haydock, J.L. (to Acres Con- 


sulting Services Ltd.). US Patent 3,935,469. 29 Jan 1974. Priority 
date 12 Feb 1973, Canada. vp. 
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An electrical power generati plant having alternate 
generating and energy storage modes of operation is described. It 
contains a pressurized-air fuel gasifier for producing a high pres- 
sure stream of combustible gas; combustion means for combusting 
the gas to generate a waste gas stream; a gas turbine driven by the 
waste gas stream; a main electric generator coupled to the gas tur- 
bine; a first air compressor coupled to the gas turbine by coupling 
means including a disconnectible clutch, the clutch being disen- 
gaged during the generating mode of operation and being engaged 
during the energy storage mode of operation to drive the compres- 
sor; an underground air storage reservoir connected to the air 
compressor to receive compressed air during the storage mode; 
and means for delivering compressed air from the air storage reser- 
voir to the gasifier and the combustion means. 


12909 Boiler combustible fluid. Baumgartner, H.; Meier, 
J.G. (to Battelle Memorial Inst.). US Patent 3,934,555. 3 Jul 1974. 
Priority date 11 Jul 1973, Switzerland. vp. 

A fluid fuel boiler is described comprising a combustion 
chamber, a cover on the combustion chamber having an opening 
for introducing a busti pporting gaseous fluid through said 
Openings, means to impart rotation to the gaseous fluid about an 
axis of the combustion chamber, a burner for introducing a fluid 
fuel into the chamber mixed with the gaseous fluid for combustion 
thereof, the cover having a generally frustro-conical configuration 
diverging from the opening toward the interior of the chamber at 
an angle of between 15° and 55°; means defining said combustion 
chamber having means defining a plurality of axial hot gas flow 
paths from a downstream portion of the combustion chamber to 
flow hot gases into an upstream portion of the combustion 
chamber, and means for diverting some of the hot gas flow along 
paths in a direction circumferentially of the combustion chamber, 
with the latter paths being immersed in the water flow path 
thereby to improve heat transfer and terminating in a gas outlet, 
the combustion chamber comprising at least one modular element, 
joined axially to the frustro-conical cover and coaxial therewith. 
The modular element comprises an inner ring and means of defin- 
ing the circumferential, radial, and spiral flow paths of the hot 
gases. 

12910 Boiler using combustible fluid. Baumgartner, H. (to Bat- 
telle Memorial Inst.). US Patent 3,934,556. 3 Jul 1974. Priority 
date 11 Jul 1973, Switzerland. vp. 

A fluid fuel boiler is described which has a combustion 
chamber having sidwalls and a bottom, a cover having an opening 
for a burner for introducing a fluid fuel into the combustion 
chamber, means defining a water circulation circuit surrounding 
the combustion chamber, means defining an exhaust gas circula- 
tion circuit in communication with the combustion chamber and in 
contact with the water in the water circulation circuit, an annular 
member ‘disposed defining an annular space around the com- 
bustion chamber in communication with the water circulation cir- 
cuit and forming a part thereof, the improvement comprising an 
expansion vessel connected to the annular member opposed to the 
bottom of the combustion chamber. The expansion vessel is com- 
prised of a wall opposed to the bottom and spaced from the bot- 
tom defining a space therebetween defining a part of the water cir- 
culation chamber and having an opening therein in communication 
with the water circulation circuit, a flexible diaphragm dividing the 
expansion vessel into two compartments comprising a water-receiv- 
ing first compartment defined for receiving water through the last- 
mentioned opening and a gas-containing second compartment con- 
taining a compressible gas opposing water pressure against the 
flexible diaphragm from water in the first compartment. 


12911 Demands made on production equipment and on compil- 
ing algorithms of automated logical control in automatic control 
systems of generating units. Leizerovich, A.Sh.; Sergievskaya, E.N.; 
Panfilov, V.A. (All-Union Heat Engineering Inst., Moscow). 
Therm. Eng. (USSR) (Engl. Transl.); 22: No. 1, 21-24(Jan 1975). 
on Translated from Teploenergetika; 22: No. 1, 16-19(Jan 
1975). 


12912 In ting the air coolers of the GT-100-750-2 gas 
turbine plant. Ol’khovskii, G.G.; Mekhanikov, A.I.; Bodrov, LS.; 
Antonov, O.N.; Pavlisov, N.K. (VIT—LMB—Krasnodar Heat and 
Power Station, USSR). Therm. Eng. (USSR) (Engl. Transl.); 22: 
No. 1, 92-97(Jan 1975). 

on Translated from Teploenergetika; 22: No. 1, 72-77(Jan 
1975). 

The design, operation, and performance of the air cooler 
used to cool air between the low-pressure compressor and the 
high-pressure compressor in the turbine-equipped heat and 
power plant at Krasnodar are pov a (LCL) 
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12913 Promising deformable alloys for the blades of 
gas turbine plants. Filatova, M.A.; Barabanov, S.P.; 
imina, L.N.; Tsvetkova, V.K. Therm. Eng. (USSR) (Engl. 
Transl.); 22: No. 1, 98-101(Jan 1975). 
pases Translated from Teploenergetika; 22: No. 1, 77-80(Jan 
). 

The mechanical properties of two new heat-resistant nickel- 
based alloys, ZrFe24 and EP800, developed in the USSR for high- 
temperature gas turbine blades are discussed. Tabulated data on 
the properties of these alloys at different test temperatures and fol- 
lowing various heat treatments are presented. ( ) 


WASTE HEAT UTILIZATION 
REFER ALSO TO CITATION(S) 13556 


12914 (ORNL/TM—5069) Waste heat vs conventional systems 
for environmental control: an economic assessment. Ol- 
szewski, M.; Hillenbrand, S.J.; Reed, S.A. (Oak Ridge National 
Lab., Tenn. (USA)). Mar 1976. Contract W-7405-eng-26. 39p. 
Dep. NTIS $4.00. 

Because of rising fuel costs greenhouse operators are seek- 
ing alternate methods and fuels to heat their greenhouses. A 
hypothetical greenhouse operation using power plant reject heat 
for winter heating was investigated on a cost basis. The greenhouse 
pene vagy control system, which is used for both heating and 
cooling, operates by flowing water down an evaporative pad while 
air is drawn across the pad. This direct contact energy exchange 
provides cooling in the summer, by water evaporation, while heat- 
ing in the winter is provided by sensible heat transfer. The warm 
water for winter heating is supplied by the reject heat from a 
power plant. A comparison of the total cost for the bimodal system 
and a traditional greenhouse system indicates that the bimodal 
system is economically competitive if the pad water inlet tempera- 
ture is maintained above 80°F. If the bimodal system is operated 
using 70°F water, the economic feasibility of using the system de- 
pends upon the location and the cost of the fossil fuel used for 
heating in the traditional greenhouse system. An analysis of typical 
greenhouse fixed and operating costs and revenue has shown that 
the use of fossil fuels (coal or natural gas) results in an —— 
loss for all but mild climates. Use of the bimodal system with 8 
water results in an operating profit for all climatic conditions. A 
comparison of the operating profit or loss indicatesthat use of an 
80°F waste heat system can cause an unprofitable operation (using 
fossil fuel) to become a profitable venture because of a decrease in 
heating cost. Even though the bimodal system is economically at- 
tractive, technical problems associated with maintaining the 
desired pad water inlet temperature and possible agricultural 
problems associated with high humidities within the greenhouse 
during closed house ration may limit use of the system. The use 
of a combined fossil fuel-bimodal system, however, could be used 
to alleviate these problems. (auth) 


ENVIRONMENTAL ASPECTS 


REFER ALSO TO CITATION(S) 12429, 12430, 12540, 13192, 
14345, 14419, 14789 


12915 (PB—240853) Development document for effluent 
limitations guidelines and new source performance standards for the 
steam electric power point source category. Nichols, 
C.R. (Environmental Protection Agency, Washington, D.C. 
(USA)). Oct 1974. 865p. (EPA—440/1-74-029). NTIS $19.25. 
Findings are presented from an extensive study of the steam 
electric power generating point source category for the purpose of 
developing effluent limitations, guidelines, standards of per- 
formance for new sources, and pretreatment standards for the in- 
dustry. The standards of performance for new sources define the 
degree of effluent reduction which is achievable through the appli- 
cation of the ‘’best available demonstrated control technology, 
process, operating methods, or other alternatives.’’ Findings, con- 
clusions, and recommendations on control and treatment technolo- 
gy relating to chemical wastes and thermal discharges from steam 
electric powerplants are given. Supporting data oman cost 
estimates) and rationale for development of the effluent limita- 
tions, guidelines, and standards of performance are presented. 


THERMAL EFFLUENTS 
REFER ALSO TO CITATION(S) 14533 
12916 Waste heat from power plants: effect of discharged cool- 


ing water. Crowley, W.K.; Siman-Tov, M.;. (Oak Ridge National 
Lab., TN). Power (N.Y.); 117: No. 9, 60-61(Sep 1973). 


| 


Power plants generally release their cooling water into the 
surrounding body through a submerged opening. A discussion, 
limited to submerged discharges in which the heated water enters 
the body of receiving water well below the surface, is given, 
presenting simple approximate methods for performing initial 
parameter studies quickly and inexpensively. Graphic methods and 
easily applied computer programs are discussed. 


NOXIOUS GAS CONTROL 


REFER ALSO TO CITATION(S) 12331, 12448, 13583, 14370, 
14372, 14373 


12917 (ORNL/HUD/MIUS—29(Add.2)) MIUS systems analy- 
sis: effects of unfavorable meteorological conditions and building 

tions on air quality. Breitstein, L.; Gant, R.E. (Oak Ridge 
National Lab., Tenn. (USA)). Feb 1976. Contract W-7405-eng-26. 
69p. Dep. NTIS $6.00. 

An analytical study was made to compare the highest 
ground-level concentrations of atmospheric pollutants that would 
result from the exhaust gases of the thermal-electric subsystems of 
a hypothetical reference Modular Integrated Utility System 
(MIUS) and a conventional utility system model. Both systems 
served a large complex of garden-type apartments under a variety 
of meteorological conditions, with emphasis being given to those 
conditions which were most likely to induce poor air quality. The 
possible effects of aerodynamic downwash of exhaust gases and of 
building configurations on air quality within an apartment complex 
served by MIUS are also estimated. Calculated concentrations of 
pollutants are compared to the appropriate air quality standards 
established by the Environmental Protection Agency. 


(PB—239455) Boiler modification cost survey for sulfur 
oxides control by fuel substitution. Environmental protection 

series (final). Schreiber, R.; Davis, A.; Delacy, J.; 
Chang, Y.; Lockwood, H. (Acurex Corp., Mountain View, Calif. 
(USA). Aerotherm Div.). Nov 1974. Contract EPA-68-02-1318. 
121p. (Aerotherm—74-113). NTIS $5.25. 

Results are presented of a study to identify capital costs as- 
sociated with converting industrial and utility boilers from conven- 
tional high-sulfur fossil fuels to low-sulfur products from selected 
coal conversion processes. The boilers of concern include all in- 
dustrial and utility size equipment in the 10 to the 7th power to 10 
to the 10th power Btu/hr capacity range. The substitute fuels in- 
clude solvent refined coal (SRC) in the solid and hot liquid 
(melted) phases as well as lower-Btu gas. The cost assessment 
methods used in the study showed that conversion to liquid SRC is 
the most expensive alternative. Converting coal-fired boilers to 
solid SRC is the least expensive alternative for these types of 
boilers. Between the costs of converting to SRC in either phase lie 
those costs for converting to the gaseous fuels. A significant result 
of the study is that the costs of all conversion strategies increase 
exponentially with boiler capacity: cost appears to be a weak func- 
tion of boiler design. (GRA) 


12919 (PB—239496) Evaluation of sulfur dioxide emission 
control options for Iowa power boilers. Final report, Jul 1973-Nov 
1974. Moore, D.O. Jr.; Peters, J.M.; Alper, W.S.; Rosen, E.; 
Burke, J.R. (Kellogg (M.W.) Co., Houston, Tex. (USA)). Dec 
1974. Contract EPA-68-02-1308. 357p. NTIS $10.00. 

Results are presented of an evaluation of SO, emission con- 
trol strategies for major coal burning boilers in lowa, considering 
Options such as using low-sulfur Eastern and Western coals, 
mechanical coal cleaning, and flue gas desulfurization (FGD). 
Major utility boilers were surveyed, probable coal sources were 
determined, and alternate transportation routes were defined. Coal 
cleaning plant and FGD design studies were performed. Cost data 
were generated and a linear computer program model was 
developed to determine minimum cost strategies for meeting emis- 
sion levels corresponding to no-control and control to 5.0, 3.1 and 
1.2 Ib SO,/MM Btu. For the cases studied, FGD was most cost ef- 
fective only for the most restrictive emission level (1.2 Ib/MM 
Btu) and when the supply of low-sulfur coal was limited. Importing 
low-sulfur Eastern and Western coals or combinations of mechani- 
cal coal cleaning and low-sulfur coal import gave the lowest cost 
for all other cases. (GRA) 


12920 (PB—241283) Effects of design and operating variables 
on NO/sub x/ from coal-fired furnaces. Phase II. Final report. Ar- 
mento, W.J. (Babcock and Wilcox Co., Lynchburg, Va. (USA). 
Research and Development Div.). Feb 1975. Contract EPA-68-02- 
0634. 1SIp. NTIS $6.25. 
See also PB—229986. 

__ Results are presentéd of an investigation of combustion 
modification techniques for controlling NOx emissions that have 
application to pulverized coal-fired utility boilers. The techniques, 
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studied on a 5 million Btu/hr single-burner pilot unit, included: ex- 
cess air, air preheat, firing rate, flue gas recirculation, staged, com- 
bustion, quench, and swirl. Tests conducted with a Colorado coal 
showed that NOx reduction of up to 65 percent was possible b 
using staged combustion or by lowering excess air levels from 3 
to zero percent. Flue gas recirculation yielded only moderate NOx 
reductions for coal. For existing units, control of excess air appears 
to be the simplest method for NOx reduction. Where possible, 
staged combustion could be retrofitted on existing units to achieve 
further NOx reductions. For new units, staged combustion com- 
bined with low excess air firing appears to be the most promising 
method for NOx control. (GRA) ; 


12921 Mi process for removing sulfur dioxide from 
stack gases. Field, E.L.; Lamantia, C.R.; Lunt, R.R.; Oberholtzer, 
J.E.; Valentine, J.R. (to Combustion Equipment Associates, Inc.). 
US Patent 3,944,649. 13 Dec 1973. vp. 

A process is described for removing sulfur dioxide from 
stack gases. It includes contacting stack gases with an aqueous 
wash liquid comprising a solution of one or more alkali metal com- 
pounds to form a spent absorbent liquid containing the bisulfite, 
sulfite and sulfate salts of the alkali metal and then subsequently 
recovering at least a portion of the alkali metal ion values by 
reacting said bisulfite, sulfite and sulfate salts in the spent absor- 
bent liquid with one or more calcium compounds to precipitate 
calcium sulfite and calcium sulfate. The improvement consists of: 
carrying out reaction of the bisulfite, sulfite and sulfate salts with 
calcium compounds in multiple stages, the spent absorbent liquid 
introduced into the first stage having a total oxidizable sulfur con- 
centration of at least about 0.1 molar, a ratio of bisulfite to sulfite 
ions of at least one and a sulfate ion concentration of between 
about 0.1 and 2.8 molar whereby the reaction conditions of the 
first of the multiple stages are maintained to effect the precipita- 
tion of a solids mixture of calcium sulfate and calcium sulfite in 
the first stage, the solids mixture having greatly enhanced settling 
and filtration characteristics; limiting the mean residence time of 
the solids mixture in the first stage to not more than 30 minutes; 
and transferring at least a portion of the solids mixture of calcium 
sulfate and calcium sulfite formed in the first stage to one or more 
succeeding stages to serve as seed crystals for the further precipita- 
tion of calcium salts. 


12922 Method of removing sulfur dioxide from combustion ex- 
haust gas. Saitoh, S.; Watanabe, T.; Konno, K.; Yaguchi, K.; 
Kodama, K.; Miyamori, T. (to Kureha Kagaku Kogyo Kabushiki 
Kaisha). US Patent 3,928,537. 7 Feb 1974. Priority date 10 Feb 
1973, Japan. 16p. 

A method of removing sulfur dioxide from combustion ex- 
haust gas containing sulfur dioxide by contacting the exhaust gas 
with an aqueous solution containing at least one organic acid salt 
to efficiently dissolve sulfur dioxide contained in the gas in the 
form of a sulfite in the aqueous solution by reacting the sulfur 
dioxide with the salt. The resultant solution which dissolves the 
sulfite may be contacted with a calcium compound for producing 
calcium sulfite by reaction of the sulfite with the calcium com- 
pound thereby efffectively removing the sulfur dioxide in the form 
of calcium sulfite from the combustion exhaust gas. Alternatively, 
the sulfite-dissolving aqueous solution may be contacted with ox- 
ygen or air for oxidizing the sulfite contained in the solution into a 
sulfate, followed by contacting the sulfate, which is now dissolved 
in the aqueous solution, with a calcium compound. The sulfate is 
satisfactorily reacted with the calcium compound to produce calci- 
um sulfate and thus sulfur dioxide may be effectively ultimately 
removed in the form of calcium sulfate from the combustion ex- 
haust gas. 


12923 Process for the desulfurization of flue gas. Longo, J.M. 
US Patent Application B 499,324. 21 Aug 1974. vp. 

A process is described for the removal of sulfur oxides from 
a gas, which comprises the steps of contacting the gas with a ceri- 
um oxide sorbent at a temperature of from 300° to 800°C until the 
cerium oxide sorbs sulfur oxide, and regenerating the spent sorbent 
by contacting with hydrogen wherein during regeneration the sul- 
fur sorbed cerium is subsequently converted to cerium oxide and 
the desorbed sulfur specie is initially sulfur dioxide and sub- 
sequently hydrogen sulfide. 


12924 Factors affecting the application of flue gas desulfuriza- 
tion systems to gas- and oil-fired power plants being converted to 
coal-fired units. Ottmers, D.M. Jr.; Phillips, J.L.; Sipes, T.G. 
(Radian Corp., Austin, TX). pp 229-249 of In Second symposium 
on coal utilization. Washington, DC; National Coal Association 
(1975). 

From 2. symposium on coal utilization; Louisville, Ken- 
tucky, United States of America *USA® (21 Oct 1975). 

See CONF-751091—. 
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Technical and economic factors that influence the ability to 
retrofit existing power t boilers with FGD systems are 
presented. Space availability identified as an important require- 
ment with regard to technical feasibility. Pollution control costs 
based upon present worth agg are presented as a major 
criterion for economic feasibility. Although the technical and 
economic feasibility of FGD cnpieation can be evaluated accu- 
rately only on a plant by plant basis, boiler age, size, and load fac- 
tor data for a specific power plant population were utilized to esti- 
mate the feasibility of FGD application. The generating capacity 
citar considered included 151 boilers which according to 

972/1973 FPC data are presently burning either natural gas or 
fuel oil but which have formerly burned coal. With the application 
of the retrofittability factors presented, it was estimated that a 
maximum of 70 percent of this capacity could be retrofitted due to 
FGD space requirements. The cost of pollution control begins to 
rise sharply as greater than 60 percent of the generating capacity is 
retrofitted. Other SO, control options, such as the use of low sulfur 
coal, were not examined in this study, but, of course, should be in 
any technical and economic assessment for FGD application to a 
specific power plant. (auth) 


12925 Coal vs. stack gas scrubbing to meet SO, 
emission regulations. Schaeffer, S.C. (Skelly and Loy, Harrisburg, 
PA); Jones, J.W. pp 256-271 of In Second symposium on coal 
utilization. Washington, DC; National Coal Association (1975). 

From 2. symposium on coal utilization; Louisville, Ken- 
tucky, United States of America *USA® (21 Oct 1975). 

See CONF-751091—. 

Utilizing Stage 2 coal p’ tion technology, large quanti- 
ties of Pennsylvania's 23 billion tons of bituminous can be fired in 
existing electric generating plants located outside the state's 12 air 
basins. This represents over 10,000 megawatts of existing coal- 
fired plants not equipped with stack gas scrubbers. Coal prepara- 
tion requires only a fraction of the capital needed to own and 
operate stack scrubbing systems. In addition to reduced costs, 
system reliability is another major advantage of coal preparation. 
Unfortunately existing state and federal emission regulations, as 
written, eliminate coal preparation as a sole means of compliance 
for new plants or existing plants located in air basins. Presently ex- 
isting plants in air basins represent only a small fraction of electric 
power system capacity. However, as new plants are constructed 
and existing plants retired, scrubber requirements will drastically 
increase. Several detailed cost studies have shown coal preparation 
costs can be justified in conjunction with scrubber systems based 
on cost savings in coal transportation and a cost reduction in 
scrubber reagents and sludge disposal. (auth) 


12926 Sulfates: the electric Fancher, J.R. 


viewpoint. 
(Commonwealth Edison Co., Chicago). pp 273-279 of In Second . 


symposium on coal utilization. Washington, DC; National Coal As- 
sociation (1975). 

From 2. symposium on coal utilization; Louisville, Ken- 
tucky, United States of America *USA® (21 Oct 1975). 

See CONF-751091—. 

The author points out that electric utilities themselves were 
supporters of studies to define the important air pollutant parame- 
ters during the years before the environment became a social 
movement; and that most of the toxicological data on which the 
recent score has been based was done prior to the emergence of 
the ‘environmental movement’’. He further points to studies on 
sulfates in nine environmental or biological areas that are now 
being sponsored entirely or in part by the Electric Power Research 
Institute. He states that the utility industry stands with, not against 
regulations that are scientifically sound; but the industry cannot 
countenance regulations based simply on emotion or on political 
aims. (LMT) 


12927 Development of a rotating stack-gas scrubber. Lewis, 
C.J. (National Lime Association, Washington, DC). pp 292-301 of 
In Second symposium on coal utilization. Washington, DC; Na- 
tional Coal Association (1975). 

From 2. symposium on coal utilization; Louisville, Ken- 
tucky, United States of America *USA® (21 Oct 1975). 

See CONF-751091—. 

The development of the gas scrubber was sponsored by the 
National Lime Association and patent rights assigned thereto. 
There is an apparent need for a scrubber that can utilize lime 
directly without scaling or plugging, lime and limestone being the 
most abundant and least expensive reagents for the control of 
emissions by wet scrubbing. Engineering aspects of this nove 
scrubber have been monitored by the Chemical Plants Division of 
the Dravo Corporation ever since the pilot model of the scrubber 
was brought on stream in April, 1971. As originally conceived, the 
scrubber is a horizontal rotating tube through which gases and 
liquids may pass either countercurrent or cocurrent, said tube con- 
taining movable objects such as chains or balls to create surface 
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areas on which the reaction between the liquids and gases occur. 
The major objective of this concept is to realize a gas-scrubbing 
device in which scaling and plugging cannot occur. Other objec- 
tives include controlled residence time of the scrubbing medium 
for stoichiometric considerations, the elimination of the demister 
from the system, the elimination of slurry recycle, providing a 
ready reservoir of slurry, the attainment of relatively low pressure 
drops, and achieving a scrubbing device into which quick-lime can 
be charged directly to eliminate the need for separate lime 
slacking and lime slurry storage. Most of these objectives have 
been met in the operation of the pilot scrubber thus far. (auth) 


12928 Processes for of sulfur dioxide from gases. 
Lewis, G.W. Jr. US Patent 3,928,536. 23 Dec 1975. Filed date 14 
Mar 1973. 6p. 

A method is disclosed for treating flue gas and the like for 
sulfur dioxide removal and recovery. The gas, containing a minor 
but polluting amount of sulfur dioxide, is contacted with ammonia 
in a reaction chamber. The reaction product is caused to 
precipitate onto a heat sink where it is mechanically removed on a 
continuous basis. The removed compounds are recycled by one of 
three ways: (1) by subjecting them to carbon monoxide to obtain 
sulfur and ammonia, (2) by heating the materials in a vacuum to 
remove much of the sulfur dioxide, or (3) by volatilizing them and 
passing the vapors through a metal carbonate to obtain ammonia, 
carbon dioxide and a metal sulfite. In the second process ammoni- 
um sulfite is recycled to the reaction chamber and subsequently 
precipitates as ammonium bisulfite. 13 Claims, 4 Drawing Figures 


12929 Steam generating system and method utilizing exhaust 
gas recirculation. Brunn, F.M. (to Foster Wheeler Energy Corp.). 
US Patent 3,927,627. 23 Dec 1975. Filed date 29 Nov 1974. 6p. 

A steam generating system and method in which a portion 
of the exhaust gases from a furnace section is passed through a 
duct system back into the furnace section to reduce the tempera- 
ture in the furnace section are described. Air at ambient tempera- 
ture is also passed directly into the duct system for cooling the ex- 
haust gases before they are passed to the furnace section. 12 
Claims, 2 Drawing Figures 


12930 High temperature flue gas treatment. Cann, E.D. US 
Patent 3,929,967. 30 Dec 1975. Filed date 3 Jan 1972. 10p. 

A method is provided for treating flue and like effluent 
gases at elevated temperature for removal of sulfur dioxide, sulfur 
trioxide, nitrogen oxides, smog-producing organics, and particu- 
lates. In the preferred embodiment, ammonia gas introduced at a 
temperature above 250° F in a proportion of from about 0.2 to 
about 2.0 mols per mol of total sulfur oxides. The resulting am- 
monium salts of sulfur dioxide and trioxide and nitrogen oxides, 
organics, and particulates, are recovered, and may be treated with 
an alkaline earth metal oxide or zinc oxide to liberate the am- 
monia for recycle and to form sulfite, sulfate, nitrogen oxide salts 
which are decomposed under reducing conditions to liberate the 
alkaline earth metal or zinc oxide for recycle and the sulfur diox- 
ide for use elsewhere. 


12931 Catalytically-supported thermal combustion. Pfefferle, 
W.C. (to Engelhard Minerals and Chemicals Corp.). US Patent 
3,928,961. 30 Dec 1975. Filed date 8 May 1973. 18p. 

A method is described for the catalytically-supported ther- 
mal combustion of carbonaceous fuel. The method consists of the 
adiabatic combustion of at least a portion of the fuel admixed with 
air in the presence of a solid oxidation catalyst at an operating 
temperature substantially above the instantaneous auto-ignition 
temperature of the fuel-air admixture but below a temperature that 
would result in any substantial formation of oxides of nitrogen. 
The resulting effluent is characterized by high thermal energy use- 
ful for generating power and by low amounts of atmospheric pollu- 
tants, especially oxides of nitrogen. 42 Claims, 6 Drawing Figures 


SITE SELECTION 


REFER ALSO TO CITATION(S) 13528, 14443 


POWER TRANSMISSION AND DISTRIBUTION 
REFER ALSO TO CITATION(S) 12906, 13529 


12932 (PB—239305) Forced cooling of underground electric 
power transmission lines. Part I. Cooling of underground transmis- 
sion lines: heat transfer measurements. Yearly report. Slutz, R.A.; 
Orchard, W.P.; Glicksman, L.R.; Rohsenow, W.M. (Massachusetts 
Inst. of Tech., Cambridge (USA). Energy Lab.). Jan 1974. 33p. 
(MIT-EL—74-003). NTIS $3.75. 
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Also published as Massachusetts Inst. of Tech., Cambridge, 
Mass. Heat Transfer Lab., Rept. No. 80619-87. Prepared in 
cooperation with Consolidated Edison Co. of New York, Inc. 
The heat dissipated in the conductor of a forced cooled 
- cable must pass through two thermal resistances in se- 
Ties: conduction resistance of the cable insulation and the con- 
vection resistance due to forced and natural convection from the 
cable surface to the oil. The upper limit to the convection re- 
sistance was determined by natural convection heat transfer tests 
on a full scale model of a pipe-type cable system. It was found that 
conduction resistance is more four times larger than convec- 
tion resistance from cables designed for 138 kV and higher volt- 
ages. Therefore, to accurately predict the temperature inside the 
cable for a given oi! temperature and current, a precise prediction 
of convection heat t er is necessary. The solution for conduc- 
tion within the cable must include effects due to cable splices and 
the proximity of one cable to another. 


12933 (PB—239306) Forced cooling of underground electric 

of force-cooled underground electrical power transmission 
systems. Yearly report. Sanders, J.V.; Glicksman, L.R.; Rohsenow, 
W.M. (Massachusetts Inst. of Tech., Cambridge (USA). Energy 
Lab.). May 1974. 240p. (MIT-EL—74-004). NTIS $7.50. 

Also published as Massachusetts Inst. of Tech., Cambridge. 
Heat Transfer Lab., Rept. No. 80619-88. Prepared in ration 
with Consolidated Edison Co. of New York, Inc., New York. 

Forced-cooled systems for oil-filled pipe-type cable circuits 
have recently been considered. In such systems the conduction re- 
sistance through the paper insulation of the cables is the limiting 
thermal resistance. Assuming bilateral symmetry, steady-state con- 
ditions, and two-dimensional heat transfer, a FORTRAN IV com- 
puter program was written to solve the heat conduction problem in 
the cable insulation for abritrary configurations of a three-cable 
system. For a steel pipe, a cable system is most tible to over- 
heating in the equilateral configuration with the three cables 
touching. Proximity effects are very significant in forced cooling, 
especially when cables are not provided with a copper tape under 
the insulation moisture seal assembly, accounting for as much as 
21 percent of the total oil temperature rise between refrigeration 
stations. This figure, however, is reduced to 8 percent when 0.005 
in.-thick copper tape is present. 


12934 (PB—239307) Forced cooling of underground electric 
power transmission lines. Part III. The prediction of friction factors 
in turbulent flow for an underground forced cooled pipe-type elec- 
trical transmission cable system. Yearly report. Beckenbach, J.W. 
Jr.; Glicksman, L.R.; Rohsenow, W.M. (Massachusetts Inst. of 
Tech., Cambridge (USA). Energy Lab.). Sep 1974. 1111p. (MIT- 
EL—74-005). NTIS $5.25. 

Also published as Massachusetts Inst. of Tech., Cambridge. 
Heat Transfer Lab., Rept. No. MIT-HTL-80619-89. Prepared in 
a with Consolidated Edison Co. of New York, Inc., New 


Forced cooled systems for underground, oil-filled pipe-type 
electrical transmission cable systems are becoming increasingly 
common in large urban centers. In systems of this type there exist 
a number of electrical transmission cables in an oil filled conduit. 
These cables are wrapped with a semi-circular, protective skid 
wire, which increases the turbulence in the flow and up until now 
has prevented any accurate or realistic prediction of the pressure 
drop. An equation has been used which correlates the friction fac- 
tor of the rough surface which has been developed which com- 
bines the effects of the rough and smooth surface on the flow to 
obtain friction factor vs Reynolds number plot for the entire pipe- 
ee cable system. This theory has been written in the form of a 

RTRAN IV computer program which accepts as input the 
geometrical dimensions of a system and yields as output the fric- 
tion factor and corresponding Reynolds Number for the entire 
pipe-type cable Ore: . The results predicted from the theory 
are bee nag 5 to 30 percent above the experimentally deter- 
mined values. 


12935 (PB—239308) Forced cooling of underground electric 
power transmission lines. Part IV. Analysis of pumping systems for 
the cooling of underground transmission lines. Yearly report. Koci, 
P.F.; Glicksman, L.R.; Rohsenow, W.M. (Massachusetts Inst. of 
Tech., Cambridge (USA). Energy Lab.). Aug 1974. 152p. (MIT- 
EL—74-006). NTIS $6.25. 

Also — as Massachusetts Inst. of Tech., Cambridge. 
Heat Transfer Lab., Rept. No. MIT-HTL-80619-90. Prepared in 
—_— with Consolidated Edison Co. of New York, Inc., New 


Various pumping arrangements and their pressure profile 
control for forced cooling of long pipe-type transmission lines were 
investigated. The system was separated into a number of units 
where the oil flow direction alternated from unit to unit. Experi- 
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mentally and analytically it was determined that pump systemis 
Operating as constant flow sources were superior to constant pres- 
sure sources and that the even-number-of-units configuration was 
the best solution when operated with a single pressure control 
head tank. The simplest line pressure profile control appeared to 
be the pump bypass, the fend tank pressure adjustment, however 
was the most effective line pressure profile control scheme. The 
electric analogy model tests showed that, for all practical im- 
balance sizes, either of these methods alone was sufficient to main- 
tain the line pressure profile within its working limit, and that, to 
extend the range of these controls, the control should be based on 
the pump discharge, rather than the pump inlet pressure. 


12936 (SAND—75-0626) Electrical characteristics for rectan- 
gular conductors. Klamerus, L.J. (Sandia Labs., Albuquerque, 
N.Mex. (USA)). Dec 1975. Contract AT(29-1)-789. 31p. Dep. 
NTIS $4.00. 

A report is given of the development of four computer pro- 
grams to calculate inductance, capacitance, and characteristic im- 
pedance of rectangular conductor cables (shielded or unshielded), 
stripline, and capacitors. Derivations of the inductance and 
capacitance equations are presented. An example is given of calcu- 
lations using the computer programs, which are available in con- 
versational mode on a time-shared system for the occasional com- 
puter user. Comparisons of calculated values and measurements on 
actual cables are reported. 


AC SYSTEMS, EHV AND UHV 
REFER ALSO TO CITATION(S) 13886 


12937 Design of ac auxiliary power distribution systems for 
large TVA thermal power Reed, G.R.; Webster, 
D.R. (Tennessee Valley Authority, Knoxville). JEEE Trans. Power 
Appar. Syst.; PAS-94: No. 5, 1755-1762(1975). 

From IEEE PES Winter meeting; New York, NY, USA (26 
Jan 1975). 

A discussion is given of TVA practices in the design of ac 
auxiliary power distribution systems of large thermal generating 
plants. Its scope is limited to the primary portions of the system, 
including the station service transformers which step down the 
main generator voltage or switchyard voltage, and the switchgear 
and buses which distribute power from the secondaries of these 
transformers. Single-line diagrams of one fossil and two nuclear 
plants are presented. The change from systems designed with com- 
mon startup and emergency supplies to a system which provides 
startup power from the main transformer with independent al- 
ternate off-site power sources is discussed. 


SUPERCONDUCTING AND CRYOGENIC SYSTEMS 
REFER ALSO TO CITATIONS) 13880 


12938 Experimental model for a superconducting transmission 
line. Jensen, H.J. Ann Arbor, MI; Univ. of Michigan (1975). Vp. 
University Microfilms Order No. 70-25,25142. 

Thesis (Ph. D.). 

It is shown that the effective bandwidth of a superconduct- 
ing cable is optimized by adjusting the ratio of mean free path L to 
coherence length Xig to a value of approximately one (Xio/L = 1). 
The optimum is independent of frequency. Data obtained from a 
time domain measurement is used to experimentally model the 
response and is shown to be in agreement with an approximation 
of the BCS and Ginzburg—Landau theories for Xi/L = 1. A 
method of approximating the impulse nse from the experi- 
mental data shows that a finite difference equation of order 4 re- 
lates the input to output within 3 percent. This may be useful in 
synthesizing a compensator for the system. 


12939 Fault recovery performance of a helium-insulated rigid 
ac superconducting cable. Meyerhoff, R.W. (Union Carbide Corp., 
Tarrytown, NY). JEEE Trans. Power Appar. Syst.; PAS-94: No. 5, 
1734-1741(1975). 

From IEEE PES Winter meeting, New York, NY, USA (26 
Jan 1975). 

If a through fault causes overheating of a superconducting 
cable, the cable cannot be used until the normal operating tem- 
perature is re-established. Since this could take more than a day, 
the cable must be designed so that the largest through fault ex- 
pected will not overheat the cable system. A description is given 
of: (1) a theoretical analysis of the behavior of a rigid coaxial ac 
superconducting cable system during and following 2 through fault; 
and (2) a theoretical and experimental verification of the ability of 
this design to continue to deliver power following a through fault. 
(auth) 
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NUCLEAR POWER PLANTS 


REFER ALSO TO CITATION(S) 13506, 13507, 13508, 13509, 
13510, 13527 


12940 (AAEC/PR—42-P) Nuclear Science and Technology 
Branch report 1975: Power and Program. (Australian 
Atomic Ener; Commission Research Establishment, Lucas 
Heights). Oct 1975. 75p. Dep. NTIS (US Sales Only) $4.50. 
Reséarch being conducted includes: assessment of world 
energy sources and their utilization, basic information on fission 
reactors, reactor performance and safety, nuclear marine propul- 
sion, controlled thermonuclear fusion, and alternative energy 
sources. Staff publications and research interests are outlined. 


12941 (IAH—112) Nuclear fuel cycle stages, an estimation of 
Israel’s needs. Adar, J.; Beck, A.; Lubelchik, M. (Israel Atomic 
Energy Commission, Tel Aviv). 13 Jun 1975. 25p. (In Hebrew). 
INIS. 


From Symposium on nuclear fuel in Israel; Rehovot, Israel 
(1 Jul 1975). 

13 tables; paper presented at the Symposium of the Israel 
Nuclear Society on ‘’Nuclear fuel in Israel’’, Weizmann Institute of 
Science, Rehovot, 1.7.75. 

This work presents physical data pertaining to the probable 
fuel requirements of Israel spread out over a period reaching the 
year 2000. Because of the uncertainity concerning the future elec- 
trical needs of the country and the type of power reactors that will 
be operational during this period, estimations are being made 
which are based on different data sets. Evaluations are given on 
the sites to be secured for nuclear power stations, long-term and 
intermediate-term provisions are offered, the requirements of the 
nuclear fuel cycle at various stages are considered and the renta- 
bility of local production as well as the suitability of the various 
nuclear power reactor are discussed. 


12942 (INIS-mf— 1867) The contribution of nuclear technology 
toward the solution of energy problems. Yiftah, S. (Israel Atomic 
Energy Commission, Yavne. Soreq Nuclear Research Center). Sep 
1974. vp. (In Hebrew). INIS. 

From National symposium on energy; Netanya, Israel (19 
Mar 1974). 

Publ. in ‘The National Symposium on Energy, Netanya, 
Israel, 19-21 Mar 1974’’, ed. by Perath, I.; Ministry of Commerce 
and Industry, Jerusalem (Israel); Natural Resources Research Ad- 
ministration, Israel, Sep 1974, p. 20-35. 

The evolution of nuclear technology in the area of power 

uction is evaluated for the next thirty years. For the years 
1974-1985, many installations of PWR, BWR, PHWR and HTGR 
type reactors are assumed. In the years 1985-1995, there will be 
installation of commercial fast breeder reactors, and in the years 
1995-2005, there will be coexistence of types of thermal reactors, 
fast breeders and fusion reactors. 


12943 (INIS-mf—1868) The nuclear power plant: preview of 
its implications regarding the electricity grid. Nelken, M.; Wiener, 
D.; Waltoch, R.; Porath, Y. (Israel Electric Corp. Ltd., Haifa). Sep 
1974. vp. (In Hebrew). INIS. 

From National symposium on energy; Netanya, Israel (19 
Mar 1974). 

Publ. in ‘’The National Symposium on Energy, Netanya, 
Israel, 19-21 Mar 1974’’, ed. by Perath, I.; Ministry of Commerce 
and Industry, Jerusalem (Israel); Natural Resources Research Ad- 
ministration, Israel, Sep 1974, p. 69-95. 

A review is presented of the implication of the proposed 
600 Mw(e) nuclear power plant, cr two 300 Mw(e) ONCS on the 
Israeli electricity grid. The power plant is scheduled for 1982 and 
will generate about 15 percent of the total electrical power. Some 
aspects of the system were analyzed: voltage drop, power loss, 
frequency response and the system reliability. 


12944 (SAND—75-6257) QA programs in nuclear power 

Ellingson, A.C. (Sandia Labs., Albuquerque, N.Mex. 
(USA)). 1976. 30p. (CONF-760108—1). Dep. NTIS $4.00. 

From Conference on quality costs and the customer; Al- 

"7 ean New Mexico, United States of America *USA® (17 Jan 


As an overview of quality assurance programs in nuclear 
power plants, the energy picture as it appears today is reviewed. 
Nuclear power plants and their operations are described and an at- 
tempt is made to place in proper perspective the alleged ‘’threats’’ 
inherent in nuclear power. Finally, the quality assurance programs 
being used in the nuclear industry are described. 
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12945 (TID—8200-R33) Nuclear reactors built, being built, or 
planned in the United States as of December 31, 1975. (Energy 
Research and Development Administration, Washington, D.C. 
(USA). Div. of Reactor Development and Demonstration). Apr 
1976. 44p. Dep. NTIS $4.00. 

A compilation is presented which contains unclassified in- 
formation about facilities built, being built, or planned in the 
United States for domestic use or export as of Dec. 31, 1975, 
which are capable of sustaining a nuclear chain reaction. Informa- 
tion is presented in five parts, each of which is categorized by pri- 
mary function or purpose. The major parts, namely, civilian, mili- 

» production, and export, as well as such categories as power 
propulsion, are self-explanatory. 


12946 IEEE-323-1974: industry survey (conducted by NPEC- 
SC2, working group 2.0). Survey results. Pai, M. (United Engineers 
and Constructors Inc., Philadelphia). LEEE Trans. Nucl. Sci.; NS- 
23: No. 1, 793-802(Feb 1976). 

From 22. nuclear science symposium and 7. nuclear power 
systems symposium; San Francisco, CA, USA (19 Nov 1975). 

In order to determine the response to and the effectiveness 
of IEEE-323-1974, Subcommittee 2.0 of NPEC decided in its first 
meeting of 1975 to conduct an industry survey. The findings of the 
survey are presented. 


12947 IEEE/PES Nuclear Power Engineering Committee 
(NPEC) standards development: status and objectives. Allen, R.E. 
(United Engineers and Constructors Inc., Philadelphia). /EEE 
Trans. Nucl. Sci.; NS-23: No. 1, 786-787(Feb 1976). 

From 22. nuclear science symposium and 7. nuclear power 
systems symposium; San Francisco, CA, USA (19 Nov 1975). 

The long term objectives and current status of the Nuclear 
Industry standards development effort within the scope of NPEC 
are discussed. 


POWER REACTORS, NON-BREEDING, LIGHT- 
WATER MODERATED, BOILING WATER 
COOLED 


REFER ALSO TO CITATION(S) 13099, 13100, 13102, 13103, 
13105, 13108, 13109, 13119, 13120, 13129, 13199, 13268, 
13269, 13280, 13284, 13288, 13289, 13292, 13303, 13306, 
13311, 13312, 13313, 13314, 13315, 13316, 13318, 13319, 
13323, 13328, 13358, 13359, 13360, 13364, 13365, 13366, 
13367, 13368, 13370 


12948 (ANCR—1282) Nondestructive examination of ir- 
radiated fuel rods by pulsed eddy current techniques. Francis, 
W.C.; Quapp, W.J.; Martin, M.R.; Gibson, G.W. (Idaho National 
Engineering Lab., Idaho Falls (USA)). Feb 1976. Contract E(10- 
1)-1375. 48p. Dep. NTIS $4.50. 

A number of fuel rods and unfueled zircaloy cladding tubes 
which had been irradiated in the Saxton reactor have undergone 
extensive nondestructive and corroborative destructive examina- 
tions by Aerojet Nuclear Company as part of the Water Reactor 
Safety Research Program, Irradiation Effects Test Series. This re- 
port discusses the pulsed eddy current (PEC) nondestructive ex- 
aminations on the fuel rods and tubing and the ora 
results on two fuel rods and one irradiated zircaloy tube. The P 
equipment, designed jointly by Argonne National Laboratory and 
Aerojet, performed very satisfactorily the functions of diameter, 
profile, and wall thickness measurements and OD and ID surface 
defect detection. The destructive examination provided reasonably 
good confirmation of '’defects’’ detected in the nondestructive ex- 
amination. 


12949 (NUREG—0032) Fuel performance of licensed nuclear 
power plants through 1974. Bobe, P.E. (Nuclear Regulatory Com- 
mission, Washington, D.C. (USA)). Jan 1976. vp. Dep. 
$5.00. 

General aspects of fuel element design and specific design 
data for typical Pressurized and Boiling Water Reactors are 
presented. Based on a literature search, failure modes and specific 
failures incurred through December 31, 1974 are described, 
together with a discussion of those problems which have had a sig- 
nificant impact upon plant operation. The relationship between 
fuel element failures and the resultant coolant activity/radioactive 
gaseous effluents upon radiation exposure, plant availability and 
capacity factors, economic impact, and waste management, are 
discussed. An assessment was made regarding the generation, 
availability, and use of fuel performance data. 


12950 Electrical ly and controls for induced-draft cooling 
towers at Browns Ferry Nuclear Plant. Mock, C.H.; Boehms, J.H. 


228 


ive 


AUGUST 1976 


ennessee V Authority, Knoxville). JEEE Trans. Power 
Syst.; vas: No. 5, 1742-1754( 1975). 

From IEEE PES Winter meeting; New York, NY, USA (26 
Jan 1975). 

Design considerations are given for selection of electrical 
features as required for addition of mechanical-draft-type cooling 
towers at an existing multiunit nuclear generating station. Environ- 
mental and nuclear safety problems were solved economically by 
use of enclosed 161-kV power connections, oil-filled transformers, 
supervisory - control, and unique schemes for redundancy to 
minimize for Class 1E construction. 


12951 Light water reactor industry-nuclear data needs. 
Uotinen, V.O.; Robertson, J.D.; Tulenko, J.S. (Babcock and Wil- 
cox Co., Lynchburg, VA). Natl. Bur. Stands. (U.S.), Spec. Publ.; 1: 
7-13(Oct 1975). 

From Proceedings on nuclear cross section and technology; 
Washington, District of Columbia, USA (3 Mar 1975). 

NBS-SPEC.PUBL.—425( Vol. 1); CONF-750303—P1. 

The current state-of-the-art for core physics calculations for 
LWR type reactors is discussed. The role of basic cross section 
data in these calculations is examined. Comparisons are made 
= several calculated and measured reactor parameters. 
(JWR) 


12952 ISUNE-2: a computer code for LWR fuel element per- 
formance. Ma, B.M. (lowa State Univ., Ames); Sha, W.T. Trans. 
Am. Nucl. Soc.; 22: 524-525(Nov 1975). 

From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


12953 Core component vibration monitoring in BWRs using 
neutron noise. Fry, D.N.; Robinson, J.C.; Kryter, R.C.; Cole, O.C. 
(Oak Ridge National Lab., TN). Trans. Am. Nucl. Soc.; 22: 623- 
624(Nov 1975). 

From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


12954 Diagnosis of in-core instrument tube vibrations in BWR- 
4s. Ackermann, N.J. Jr. (Oak Ridge National Lab., TN); Fry, 
D.N.; Kryter, R.C.; Sides, W.H. Jr.; Robinson, J.C.; Mott, J.E.; 
Atta, M.A. Trans. Am. Nucl. Soc.; 22: 624-625(Nov 1975). 

From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


12955 Sustained load crack growth in A533-B-1 steel under 
neutron irradiation in a water environment. Gupta, M.C.; 
Hoeppner, D.W.; Meyer, W. (Univ. of Missouri, Columbia). Trans. 
Am. Nucl. Soc.; 22: 202-203(Nov 1975). 

From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


12956 Organization and development of the instrument depart- 
ment at Edwin I. Hatch Nuclear Plant. Greene, T.V. Jr. (Georgia 
Power Co., Baxley). JEEE Trans. Nucl. Sci.; NS-23: No. 1, 765- 
769(Feb 1976). 

From 22. nuclear science symposium and 7. nuclear power 
systems symposium; San Francisco, CA, USA (19 Nov 1975). 

Developing an effective instrument department is an impor- 
tant part of a safe and reliable nuclear power plant. Plant Edwin I. 
Hatch, the first nuclear generating station in the Georgia Power 
system, presented problems unique in the Company for establish- 
ment and operation of its instrument shop. The initial organization 
of the shop was based on the Company’s fossil power plants with 
expected man power estimated from the previous nuclear startups 
of other utilities. The construction testing program was mainly per- 
formed by the Production Department requiring temporary techni- 
cal services to meet the work loads prior to and during initial fuel 
loading of the reactor. The testing requirements listed in the Plant 
Technical Specifications had grown from those of earlier nuclear 
plants taking more personnel to operate the surveillance program. 
Engineering changes in the shop necessitated restructuring the or- 
ganization with the most experienced technicians providing direct 
supervision. Implementation of a comprehensive testing program 
for the plant instrumentation required the use of a computer and 
an extensive training program to provide the efficiency needed to 
manage it. The problems encountered during the development of 
the instrument department and the methods used to resolve them 
are described. 
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REFER ALSO TO CITATION(S) 12948, 12949, 12951, 12952, 
12955, 13101, 13104, 13106, 13107, 13110, 13111, 13112, 
13119, 13120, 13129, 13183, 13199, 13268, 13269, 13270, 
13271, 13275, 13276, 13277, 13278, 13280, 13284, 13297, 
13303, 13311, 13312, 13313, 13314, 13315, 13316, 13318, 
13319, 13324, 13325, 13326, 13327, 13329, 13330, 13358, 
13359, 13360, 13362, 13364, 13365, 13366, 13367, 13368, 13369 


. Kao, H.S.; Cardwell, W.R.; 
Morgan, C.D. (Babcock and Wilcox Co., Lynchburg, Va. (USA). 
Nuclear Power Generation Dept.). Jan 1976. 37p. Babcock and 
Wilcox, Lynchburg, VA. 

HYTRAN is an analytical program used to investigate the 
possibility of hydraulic oscillations occurring in a reactor flow 
channel. The single channel studied is ordinarily the hot channel in 
the reactor core, which is parallel to other channels and is as- 
sumed to share a constant pressure drop with other channels. 
Since the channel of highest thermal state is studied, provision is 
made for two-phase flow that can cause a flow instability in the 
channel. HYTRAN uses the CHATA(1) program to establish a 
steady-state condition. A heat flux perturbation is then imposed on 
the channel, and the flow transient is calculated as a function of 
time. 


12958 (BAW—10110) CHATA: core hydraulics and thermal 

Alcorn, J.M.; Wilson, R.H. (Babcock and Wilcox Co., 
Lynchburg, Va. (USA). Nuclear Power Generation Div.). Jan 
1976. vp. Babcock and Wilcox, Lynchburg, VA. 

CHATA, a thermal-hydraulics code for core design and 
analysis, was created over a period of years by many individuals. 
The code contains ten optional command routines that solve vari- 
ous problems encountered in reactor core design; it uses a library 
of subroutines common to other codes to evaluate fluid conditions 
and pressure drop-flow relationships for both single- and two-phase 
flow. CHATA, written in Fortran IV language for a CDC-7600 
digital computer, performs without the use of external files. 


12959 (CENPD—191) RT/sub NDT/ shift with irradiation for 
System 80 reactor vessel Biemiller, E.C. (Combustion 
Engineering, Inc., Windsor, Conn. (USA)). Feb 1976. 31p. Com- 
bustion Engineering, Inc., Windsor, CT. 
The curves used by C-E for System 80 reactor vessels to 
wen the change in reference temperature (RT/sub NDT/) as a 
nction of fluence and residual element content are presented. 
Five curves are nec to accurately and conservatively predict 
the changes in RT/sub NDT/ of the materials used in the fabrica- 
tion of a vessel. A correlation between Charpy impact upper shelf 
energy reduction, irradiation fluence, and residual copper content 
is also presented. Percent shelf reduction data are plotted versus 
the square root of fluence, and trends are established based on 
copper content. The curves presented are based on irradiation data 
for A533-B, Class 1 materials. They are drawn conservatively to 
envelop the data, yet follow actual trends described by the data. C- 
E will use these curves for the prediction of RT/sub NDT/ shift 
and Charpy upper shelf energy reductions with irradiation for 
System 80 reactor vessel materials. 


12960 (CENPD—210) Quality Assurance Program: a descrip- 
tion of the C-E Nuclear Steam Supply System, Quality Assurance 

ram. (Combustion Engineering, Inc., Windsor, Conn. (USA)). 
Mar 1976. vp. Combustion Engineering, Inc., Windsor, CT. 

The manual presented was prepared using the Regulatory 
Standard Review Plan ‘’Quality Assurance During Design and 
Construction,’’ 10CFR50, Appendix B, and the Grey and Green 
Books as guidance. It is in compliance with the Standard Format 
and Content of Safety Analysis Reports for Nuclear Power Plants 
and '’Guidance on Quality Assurance Requirements During Design 
and Procurement, Phase 9, Nuclear Power Plants.'’ The Com- 
bustion Engineering Power System Group Nuclear Quality As- 
surance Program is described which is being implemented at 
present for the design, procurement, manufacturing and construc- 
tion phases of C-E Nuclear Steam Supply Systems. The manual has 
been structured to serve as Chapter 17 of a Safety Analysis Re- 


port. 


12961 (INIS-mf— 1966/11) Application of commercial nuclear 
assurance re in the U.S.A. Evans, R. (Israel Elec- 


12957 (BAW— 10109) HYTRAN: h: transient code for 
in channel flow stability 


tric Corp. Ltd., Haifa). Jul 1975. 14p. INIS. 
From Symposium on nuclear fuel in Israel; Rehovot, Israel 
(1 Jul 1975). 
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conclusion reached is that an efficiently run 
project should use a system but should not be controlled by it. 


12962 (TID—27010) Comparison of the B and W-2 and W-3S 
critical heat flux correlations with W 16-pin DNB data 
using COBRA-IIIC. Cuta, J.M.; Wheeler, C.L. (Battelle Pacific 
Northwest Labs., Richland, Wash. (USA)). 18 Apr 1975. 30p. 


Dep. NTIS $4.00. 

The purpose of the analysis described was to compare the B 
and W-2 and W-3S Departure from Nucleate Boiling (DNB) cor- 
relations with experimental DNB data — the COBRA-IIIC 
subchannel analysis code. Results are presented and discussed. 


12963 (WAPD-MRP— 145) Pressurized water reactor (PWR) 
project. Technical progress report, July 26, 1975—January 25, 
1976. (Bettis Atomic Power Lab., West Mifflin, Pa. (USA)). 1976. 
Contract E(36-1)-GEN-14. 24p. Dep. NTIS $3.50. 

The Shippingport Atomic Power Station has remained shut- 
down since February 4, 1974 for repair of the main unit turbine 
and for modifications for installation and operation of the third 
nuclear core, the Light Water Breeder Reactor (LWBR) core. 
During this report period, PWR Core 2, Seed 2 was removed from 
the reactor vessel and placed in the deep pit storage area. Plant 
conditions were maintained to support the defueling operation. 
The 1A, 1C and 1D loops were isolated from the reactor vessel 
and in a dry layup condition. The 1B loop was open to the vessel 
for decay heat removal. The reactor pit was flooded for core 
removal and transfer to the storage pit. Following defueling the pit 
was drained and decontaminated. Inspection of the reactor vessel 
was completed. Routine periodic maintenance work continued dur- 
ing the period. Work on the replacement of the 1A and 1D heat 
exchangers continued. Welding of the risers and downcomers on 
the 1A heat exchanger was essentially completed. The 1D heat 
exchanger was removed, a spare installed, and fit up and welding 
of riser and downcomer pipes initiated. 


12964 (WCAP—8215) Steam side iodine transport study at 
Point Beach Unit No. 1 of Wisconsin Electric Power Company. 
Hood, G.W. (Westinghouse Nuclear Energy Systems, Pittsburgh, 
Pa. (USA)). Oct 1973. 39p. Westinghouse Electric Corp., Pitt- 
sburgh, PA. 

An operating plant study was conducted at Point Beach 
Unit 1 of the Wisconsin Electric Power Company's nuclear power 
station for the purpose of evaluating radioiodine transport 
mechanism and to measure the environmental radioisotope release 
rates from the secondary plant. Decontamination factors for the 
steam generator, the reheater moisture separator, the main con- 
denser air ejector and the gland seal steam condenser vent were 
determined. An attempt was made to characterize the chemical na- 
ture of the species of iodine found in the main steam, the air ejec- 
tor vent gas and the gland seal steam condenser vent. In addition 
to the secondary plant measurements, measurements were made to 
= : decontamination factor for the chemical and volume 
control tank. 


12965 U measure of radiation damage exposure. Shure, 
K. (Bettis Atomic Power Lab., West Mifflin, PA). Trans. Am. 
Nucl. Soc.; 22: 203-204(Nov 1975). 

From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


The i rance paths used in the USA described 
and caempiied. The conclusion reached ficiently 


12966 Nuclear reactor equipped with a flooding tank and a 
residual heat removal and emergency cooling system. Schabert, 
H.P.; Winkler, F. (to Siemens Aktiengesellschaft). US Patent 
3,929,567. 30 Dec 1975. Priority date 11 Apr 1972, German, 
Federal Republic of (F.R. Germany). 10p. 

A description is given of a nuclear reactor such as a pres- 
surized-water reactor or the like which is equipped with a flooding 
tank and a residual heat removal and emergency cooling system. 
The flooding tank is arranged within the containment shell at an 
elevation above the upper edge of the reactor core and contains a 
— for flooding the reactor core in the event of a loss of coo- 


12967 Zion startup and operating experience. Wagner, G.P. 
(Commonwealth Edison Co., Zion, IL). [EEE Trans. Nucl. Sci.; 
NS-23: No. 1, 758-764(Feb 1976). 

From 22. nuclear science symposium and 7. nuclear power 
systems symposium; San Francisco, CA, USA (19 Nov 1975). 

Several significant events related to the startup and initial 
operation of Zion Generating Station are reported. Among the 
events described are a diode installation that resulted in failure of 
one redundant Engineered Safeguard logic and a wiring reversal 
that negated one safeguards function. A series of electrolytic 
capacitor failures are presented and the NSSS vendor's proposed 
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corrective action is supplied. Three major electrical failures are 
described; these include a reactor coolant pump motor and both 
main generators. 


12968 Instrument, control, and electrical 
Fort Calhoun Station Unit No. 1. Nagl, to (Sinan bathe Power 


District). JEEE Trans. Nucl. Sci.; No. 1, 779-781(Feb 
1976). 

From 22. nuclear science symposium and 7. nuclear 
systems symposium; San Francisco, CA, USA (19 Nov 1975). 

Fort Calhoun Station Unit No. 1 is Omaha Public Power 
District’s first nuclear generating facility. A second unit (1150 
MWe) is now in the design s' with operation scheduled for 
1983. Unit No. 1 is a 480 MWe PWR located twenty miles north 
of Omaha, Nebraska, on the Missouri River. Instrumentation 
problems occurring in startup and testing are described. 


12969 Federal Interagency Radiological Emergency Response 
Planning Program in support of fixed nuclear facilities. Collins, 
H.E. (Nuclear Regulatory Commission, Washington, DC). /EEE 
Trans. Nucl. Sci.; NS-23: No. 1, 804-807(Feb 1976). 

From 22. nuclear science symposium and 7. nuclear power 
systems symposium; San Francisco, CA, USA (19 Nov 1975). 

The existing Federal Interagency Radiological Emergency 
Response Planning Program in Support of Fixed Nuclear Facilities 
are discussed. The program is designed to assist States and local 
governments in developing and improving their Radiological Emer- 
gency Response Plans that are supportive of nuclear facility emer- 

mcy plans required by regulations of the Nuclear Regulatory 
‘ommission. 


POWER REACTORS, NON-BREEDING, 
GRAPHITE MODERATED 


REFER ALSO TO CITATION(S) 13138, 13189, 13274, 13285, 
13286, 13287, 13317, 13320, 13322 


12970 (BNWL-CC—2446) Study of corrosion and hydriding 
of N-Reactor Zircaloy-2 process tube 0758. Johnson, A.B. Jr. 
(Battelle Pacific Northwest Labs., Richland, Wash. (USA)). 20 
Apr 1970. Contract AT(45-1)-1830. 39p. Dep. NTIS $4.00. 

N-Reactor Zircaloy-2 pressure tube No. 0758 was examined 
destructively to characterize corrosion and hydriding which oc- 
curred in the reactor as a function of position along the tube. The 
tube was exposed 796 effective operating days in N-Reactor to an 
average fluence of 1.45 x 107! n/cm*, >1 MeV. The tube con- 
tained four welds and is the first N-Reactor process tube examined 
after in-reactor exposure of welds. Results are presented and 
discussed. 


12971 (CONF-760303—1) HTGR fuel and fuel cycle technolo- 
. Lotts, A.L.; Coobs, J.H. (Oak Ridge National Lab., Tenn. 
fUsA)). 1976. 5p. Dep. NTIS $3.50. 

From ASME-ANS joint international conference on ad- 
vanced nuclear energy systems; Pittsburgh, Pennsylvania, United 
States of America "USA® (13 Mar 1976). 

The high-temperature gas-cooled reactor is a flexible 
system. The all-ceramic core permits high outlet temperatures 
compared to other reactors; thus, it is possible for the HTGR to be 
used with both steam cycle and gas turbine generating equipment. 
Also, the HTGR can be used as a source of high-temperature 

rocess heat. Core outlet temperatures of 700°C are now available 
ie the steam cycle. For very advanced HTGRs, temperatures as 
high as 1000°C may be expected. HTGR fuel designs have a 
number of variations of metry, fuel composition, and non- 
nuclear structural materials. Fuel cycle possibilities include the 
low-enrichment cycle and the Th-*U cycle; with plutonium 
utilization in either cycle. All of this flexibility complicates the fuel 
design and fuel cycle technology for the reactor. This paper ex- 
amines the complexities involved, emphasizes the status of fuel 
development and fuel cycle technology, and projects what may be 
possible in future applications. (auth) 


12972 (GA-A—12910A(Amend.A)) Thermal conductivity of 
large HTGR fuel rods. Johnson, W.R. (General Atomic Co., San 
Diego, Calif. (USA)). Jan 1976. Contract E(04-3)-167. vp. (GA- 
LTR—9(Amend.A)). Dep. NTIS $7.60. 

Fuel rod thermal conductivity is an pen eter for 
the design and thermal analysis of large HTGR (LHTGR) cores. 
An investigation has been conducted to measure the thermal con- 
ductivity of fuel rods fabricated to be representative of fuel rods 
for a LHTGR core. The experimental data obtained on unir- 
radiated protot LHTGR fuel rods and the theoretical basis for 


predicting the effect of neutron irradiation are presented. Thermal 
conductivity curves are given for LHTGR fuel rods operating 
under HTGR conditions. 


35, 
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12973 (GA-A— 13173) irradiation per- 
formance of LHTGR fuel. Harmon, D.P.; C.B. (General 
Atomic Co., San Diego, Calif. (USA)). 31 Oct 1975. Contract 
E(04-3)-167. 185p. Dep. NTIS $7.60. 

The results of extensive high-temperature irradiation testing 
of coated icle fuels at General Atomic have demonstrated that 
fuel particles can be designed and manufactured to withstand max- 
imum HTGR burnup, fluence, and temperature conditions. A wide 
range of coated particle microstructure and geometries has been 
successful in these experiments, indicating that considerable 
latitude is available in both fissile and fertile particle designs. Tests 
on the irradiation behavior of fuel rods have demonstrated their 

dimensional stability and have shown that with proper design 
are no detrimental rod matrix-particle coating interactions. 


12974 (GA-A—13248) TAP: a program for analysis of HTGR 
nuclear steam supply system performance transients. Bardia, A.; 
Potter, R.C. (General Atomic Co., San Diego, Calif. (USA)). 30 


Jan 1976. vp. (GA-LTR—21). General Atomic Co., San Diego, 


The TAP computer program has been developed by General 
Atomic Company for the simulation of HTGR nuclear steam 
supply system performance transients. This program predicts the 
time-responses of many system variables at numerous points 
throughout the nuclear system. The results are used in design and 
safeguards engineering, oe selection, development of plant 
operating strategy, and validation of process control and plant pro- 
tection schemes. TAP incorporates models of all major com- 

nts of the nuclear steam system, the major control system 

, and several plant protection system actions. In general, the 

employs algebraic and finite difference equations. Implicit 

integration is used wherever necessary to avoid the excessively 

l timesteps required 4 explicit techniques. TAP is written in 

FORTRAN V for UNIVAC 1110 computer, Exec 8 - Level 31 
operating system. 


12975 (GA-A—13277) Summary of F-30 capsule analysis and 
CAPTEM code modifications. Smith, G.L. (General Atomic Co., 
San Diego, Calif. (USA)). 15 Dec 1975. Contract E(04-3)-633. 
NTIS $5.45. 

e thermal analysis performed on the F-30 test capsule is 
areas. and the assumptions, problem areas, modifications to the 
CAPTEM code, and results are summarized. 


12976 (INIS-mf—1965) Gasification of coal and its future 
aspects regarding the use of heat from high-temperature nuclear 
reactors. Teggers, H. (Rheinische Braunkohlenwerke A.G., Koeln 
(F.R. Germany)). [nd]. 19p. INIS. 

From International Seminar for Heat and Mass Transfer; 
Dubrovnik, be agp (25 Aug 1975). 

In regard to a secured energy supply it is evident that coal, 
which was disregarded during the last years, will find beside the 
nuclear energy enlarged consideration. The recent demands to use 

again to a greater extent for gasification to synthetic natural 

or synthesis gas are supported by the strong increased prices 

oil and natural gas, so that this use of coal also economically 

seems to be interesting. Another impulse is given by the suggestion 

to gasify coal using heat from gas cooled high-temperature nuclear 

reactors and to turn out by that way a favorable economy for this 

kind of coal conversion. The possibilities and problems of this new 

processing are shown and conpared with the ‘’conventional’’ 
processes. 


12977 (ORNL/SUB—4356) Further HTGR core 

structure reliability studies. Interim report No. 1. Platus, D.L. 
(Mechanics Research, Inc., Los Angeles, Calif. (USA)). 13 Jan 
1976. 37p. Dep. NTIS $4.00. 

For Oak Ridge National Lab., TN. 

Results of a continuing effort to investigate high tempera- 
ture gas cooled reactor (HTGR) core support structure reliability 
are described. Graphite material and core support structure com- 
ponent physical, mechanical and strength properties required for 
the reliability analysis are identified. Also described are experimen- 
tal and associated analytical techniques for determining the 
Tequired properties, a procedure for determining number of tests 
Tequired, properties that might be monitored by special surveil- 
lance of the core support structure to improve reliability predic- 
tions, and recommendations for further studies. Emphasis in the 
study is directed towards developing a basic understanding of gra- 
phite failure and strength degradation mechanisms; and validating 
analytical methods for predicting strength and strength degradation 
from basic material properties. 


12978 (ORNL/TM—4931) Thermal transport properties of 

, helium—air mixtures, water, and tubing steel used in the 
CACHE program to compute HTGR auxiliary heat exchanger per- 
formance. Tallackson, J.R. (Oak Ridge National Lab., Tenn. 
(USA)). Feb 1976. Contract W-7405-eng-26. 1110p. 


A description is presented of the thermal proper- 
ties of the materials involved in — computer calculations of 


heat transfer rates by the core auxiliary heat exchangers in large 
HTGR nuclear steam supply systems. These materials are pure 
helium, mixtures of helium with common gases having molecular 
weights in the om y of 28 to 32, alloy steel tubing, water. For 
use in program computations the viscosity, thermal conductivi- 
ty, and ific heat are represented primarily by equations aug- 
mented curves and tabulations. Materials ns the 
uaa and selection of the property equations are included. 
auth) 


12979 (ORNL/TM—4952) CACHE: an extended BASIC 
gram which computes the performance of shell and tube — 
exchangers. Tallackson, J.R. (Oak Ridge National Lab., Tenn. 
(USA)). Mar 1976. 90p. Dep. NTIS $5.00. . 
An extended BASIC program, CACHE, has been written to 
calculate steady state heat exchange rates in the core auxiliary 
heat exchangers, (CAHE), designed to remove afterheat from 
High-Temperature Gas-Cooled Reactors (HTGR). Computa- 
tionally, these are unbaffled counterflow shell and tube heat 
exchangers. The computational method is straightforward. The 
exchanger is subdivided into a user-selected number of lengthwise 
segments; heat exchange in each segment is calculated in sequence 
and summed. The program takes the temperature dependencies of 
all thermal conductivities, viscosities and heat c ities into ac- 
count providing these are expressed algebraically. CACHE is easily 
adapted to compute steady state heat exchange rates in any unbaf- 
fled counterflow exchanger. As now used, CACHE calculates heat 
removal by liquid weight from high-temperature helium and helium 
mixed with nitrogen, oxygen and carbon monoxide. A second pro- 
gram, FULTN, is described. FULTN computes the geometrical 
awe required as input to CACHE. As reported herein, 
LTN computes the internal dimensions of the Fulton Station 
CAHE. The two programs are chained to operate as one. 
Complete user information is supplied. The basic equations, varia- 
ble lists, annotated program lists, and sample outputs with explana- 
tory notes are included. 


12980 (ORNL/TM—5266) CACA-2: revised version of CACA- 
a heavy isotope and fission-product concentration calculational code 
for irradiation Allen, E.J. (Oak Ridge Na- 
tional Lab., Tenn. (USA)). Feb 1976. Contract W-7405-eng-26. 
29p. Dep. NTIS $5.00. 

A computer program is described which calculates nuclide 
concentration histories, power or neutron flux histories, burnups, 
and fission-product birthrates for fueled experimental capsules sub- 
jected to neutron irradiations. Seventeen heavy nuclides in the 
chain from **Th to **Pu and a user-specified number of fission 
products are treated. A fourth-order Runge-Kutta calculational 
method solves the differential equations for nuclide concentrations 
as a function of time. For. a particular problem, a user-specified 
number of fuel regions may be treated. A fuel region is described 

volume, length, and specific irradiation history. A number of in- 
itial fuel compositions may be specified for each fuel region. The 
irradiation history for each fuel region can be divided into time in- 
tervals, and a constant power density or a time-dependent neutron 
flux is specified for each time interval. Also, an independent cross- 
section set may be selected for each time interval in each irradia- 
tion history. The fission-product birthrates for the first composition 
of each fuel region are summed to give the total fission-product 
birthrates for the problem. 


12981 (ORNL/TM—5270) Enriched-uranium feed costs for 
the High-Temperature Gas-Cooled reactor: trends and comparison 
with other reactor concepts. Thomas, W.E. (Oak Ridge National 
Lab., Tenn. (USA)). Apr 1976. Contract W-7405-eng-26. 39p. 
Dep. NTIS $4.00. 

This report discusses each of the components that affect the 
unit cost for enriched uranium; that is, ore costs, U,;O, to UF, con- 
version cost, costs for enriching services, and changes in transac- 
tion tails assay. Historical trends and announced changes are in- 
cluded. Unit costs for highly enriched uranium (93.15 percent 
235L)) and for low-enrichment uranium (3.0, 3.2, and 3.5 percent 
2331)) are displayed as a function of changes in the above com- 
ponents and compared. It is demonstrated that the trends in these 
cost components will probably result in significantly less cost in- 
crease for highly enriched uranium than for low-enrichment urani- 
um—hence favoring the High-Temperature Gas-Cooled Reactor. 


12982 (RL-NRD—850(Pt.1)) Study of xenon spatial oscilla- 
tions in the Hanford NPR factor. Part 1. Analytical. Lewe, C.K. 
(United Nuclear Industries, Inc., Richland, Wash. (USA)). Apr 
1966. Contract AT( 45-1 )-1857. Dep. NTIS $4.00. 

Xenon-135 induced spatial flux oscillations in the Hanford 


New Production Reactor (NPR) for two different fuel load con- 
figurations (standard and coproduct loading) are investigated by 
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analytical methods. In this first part of a three-part study, the 
threshold fluxes and the corresponding oscillation periods as well 
as the effects of flux flattening on the threshold flux levels are 
analyzed by perturbation and modal expansion methods. 


12983 (UNI—494) Radioactivity buildup in 105-KE fuel 
storage basin. Schneidmiller, D.; Larrick, A.P. (United Nuclear In- 
dustries, Inc., Richland, Wash. (USA)). 23 Dec 1975. Contract 
AT(45-1)-1857. 30p. Dep. NTIS $4.00. 
Project H-501 modified the 105-KE fuel storage basin to 
allow safe supplemental storage for 1,450 tons of irradiated N 
Reactor fuel, pending reactivation of the 200 Area Purex 
| na pene plant. The major change was conversion of the basin 
single-pass cooling to an enclosed recirculating system to pro- 
vide capability for zero release of radioactivity to the environs. 
Radionuclide concentrations in KE basin water have been routine- 
ly monitored since before the first shipment of N fuel on June 20, 
1975. The data obtained up to December 8, 1975 are presented, 
and the desirability of proceeding with installation of the proposed 
105-KE ion exchange system is evaluated. 


12984 (ANL-Trans— 1041) Thermal performance of an insu- 

structure for a reactor vessel. Aranovitch, E.; Crutzen, S.; 
LeDet, M.; Denis, R. (Commission of the European Communities, 
a (Italy). Joint Research Centre). Oct 1975. Translation of 
EUR—5256f. 54p. Dep. NTIS $4.50. 

This report describes the installations used to test the 
HTGR reactor vessel insulating structure called ‘’Casali’’ and 
details the experimental results in 3 groups: general experiments, 
systematic study, and technological experiments. The results ob- 
tained make it possible to satisfactorily predict the behavior of the 
structure in a practical application. 


12985 Short-course on high-temperature gas-cooled reactors. 
Kasten, P.R. (Oak Ridge National Lab., TN). Trans. Am. Nucl. 
Soc.; 22: 89(Nov 1975). 

From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


12986 Development of a recycle fuel for the HTGR. Homan, 
F.J.; Long, E.L. Jr.; Beatty, R.L. (Oak Ridge National Lab., TN). 
Trans. Am. Nucl. Soc.; 22: 193-194(Nov 1975). 

From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


12987 Improved coating process for high-temperature gas- 
cooled reactor fuel. Lackey, W.J.; Sease, J.D.; Costanzo, D.A.; 
LaValle, D.E. (Oak Ridge National Lab., TN). Trans. Am. Nucl. 
Soc.; 22: 194-195(Nov 1975). 

From American Nuclear Society 1975 winter meeting; San 
Francisco’ CA, USA (16 Nov 1975). 


POWER REACTORS, NON-BREEDING, 
OTHERWISE MODERATED OR UNMODERATED 


REFER ALSO TO CITATION(S) 13191, 13556, 14276 


12988 (AECL—5236) Non-destructive determination of burn- 
up by gamma-scanning: an assessment of '*‘Ce/Pr as a fission moni- 
tor in CANDU fuels. Chen, J.D.; Boase, D.G.; Lypka, R.B. (Atomic 
Energy of Canada Ltd., Pinawa, Manitoba. Whiteshell Nuclear 
Research Establishment). Jan 1976. 60p. Dep. NTIS (US Sales 
Only) $4.50. AECL $4.00. 

A theoretical assessment of '“*Ce/Pr as a monitor for the 
determination of burn-up by y-scanning is described for CANDU 
(Canada Deuterium Uranium) fuels from the WR-1 Reactor and 
Pickering Generating Station. Data on the isotopic changes occur- 
ring in the fuel during irradiation are obtained using the computer 

les LATREP and ISOGEN to permit discussion of the various 
steps in the calculation of burn-up from the experimental measure- 
ments. For a continuous irradiation, the effect of the growth and 
decay of '“Ce/Pr and the computation of the decay correction on 
the calculated burn-up are described. Other factors such as 
changes in neutron flux level, fissile isotope concentration, fission 
yields, and energy released per fission are examined. The calcula- 
tion of burn-up from a measured '“Ce/Pr concentration for an in- 
termittent irradiation is also discussed. While in principle burn-up 
can be determined in this way, depending upon the irradiation 
conditions, the overall uncertainty can be as high as +30 percent 
to —20 percent relative to the ‘’best’’ calculated values. The 
o—- uncertainty at oe levels for Pickering and WR-1 
fuels is due to the short half-life of '““Ce/Pr. Recent experimental 
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work suggests that the ratio of y-activities of cesium i 
offer a better alternative as a means of determining burn-up. 


12989 (AECL—5314) Research and t for Canadi- 
an nuclear power. Robertson, J.A.L. (Atomic Energy of Canada 
Ltd., Ottawa, Ontario). Jan 1976. 22p. Dep. NTIS (US Sales Only) 
$3.50. AECL $3.00. 

Rapid expansion of the successful CANDU (Canada Deu- 
terium Uranium) reactor system offers immediate substitution for 
scarce oil and gas, combined with long-term security of energy 
supplies. A continuing large and vigorous R and D program on 
nuclear power is essential to achieve these objectives. The 
gram, described here, consists of tactical R and D in support of the 
current CANDU reactor system, strategic R and D to develop and 
demonstrate advanced CANDU systems, and exploratory R and D 
to put Canada in a position to exploit any fusion opportunities. 
Two support activities, management of radioactive wastes and 
techniques to safeguard nuclear materials against diversion, 
although integral components of the nuclear power programs, are 
identified separately because they are currently of special public 
interest. 


12990 Failed fuel location in CANDU-PHW reactors using a 
feeder scanning technique. Lipsett, J.J.; Stewart, W.B. (Atomic 
Energy of Canada, Ltd., Chalk River, Ont.). JEEE Trans. Nucl. 
Sci.; NS-23: No. 1, 321-324(Feb 1976). 

From 22. nuclear science symposium and 7. nuclear 
systems symposium; San Francisco, CA, USA (19 Nov 1975). 

A feeder-scanning technique that involves the measurement 
of y-ray fields on individual fuel-channel outlet-feeder pipes has 
been used successfully to locate failed fuel bundles in shutdown 
CANDU-PHW reactors at the Pickering G.S. High-resolution spec- 
troscopic measurements show that the excess y-ray fields on the 
outlet feeders of channels containing fuel failures are due primarily 
to deposited fission products, all with half-lives longer than 56 
hours. 


12991 Delayed-neutron systems for failed fuel location in 
CANDU reactors. Lipsett, J.J.; Tseng, C.M. (Atomic Energy of 
Canada, Ltd., Chalk River, Ont.). JEEE Trans. Nucl. Sci.; NS-23: 
No. 1, 325-330(Feb 1976). 

From 22. nuclear science symposium and 7. nuclear 
systems symposium; San Francisco, CA, USA (19 Nov 1975). 

The engineering and operational requirements for failed-fuel 
location systems in CANDU reactors are constantly evolving and 
the effects of these changes on system design are discussed, with 
particular reference to the location system for the Bruce G.S. An 
experimental program to optimize the counting arrangement for 
the Bruce failed-fuel location system is described in detail. 


12992 Nuclear instrumentation and control of the CANDU 
generating station. Kee, F.J. (Ontario Hydro, Toronto). 
IEEE Trans. Nucl. Sci.; NS-23: No. 1, 770-778(Feb 1976). 
From 22. nuclear science symposium and 7. nuclear power 
systems symposium; San Francisco, CA, USA (19 Nov 1975). 
The performance of the nuclear instrumentation and control 
equipment at the Pickering Generating Station is described. 


POWER REACTORS, BREEDING 


REFER ALSO TO CITATION(S) 12589, 12590, 13140, 13141, 
13184, 13185, 13186, 13187, 13190, 13200, 13267, 13272, 
13273, 13279, 13281, 13290, 13291, 13293, 13294, 13295, 
13298, 13299, 13300, 13301, 13302, 13303, 13304, 13309, 
13332, 13333, 13334, 13335, 13336, 13337, 13338, 13339, 
13340, 13343, 13344, 13345, 13346, 13347, 13348, 13349, 
13350, 13351, 13352, 13353, 13354, 13355, 13356, 13467, 
13547, 13594, 13744, 13895, 13896, 13900, 13902, 13905, 
14277, 14278 


12993 (AI-ERDA— 13154) Sodium technology and cover gas 
seal development programs. Annual technical progress report, 
government fiscal year 1975. (Atomics International Div., Canoga 
Park, Calif. (USA)). 15 Aug 1975. Contract AT(04-3)-824. 369p. 


AT. 

Progress is reported in the areas of sodium removal-storage, 
alcohol-sodium removal process development, CRBRP alcohol- 
sodium removal process support, hot gas lance study, evaporative 
removal of sodium, sodium-water reaction products removal, fric- 
tion tests of FFTF components, general seal development, FFTF 
and CRBRP inflatable seals, top shield dip seal configuration 
characterization, advanced seal geometries and materials, and sodi- 
um vapor tests. (JWR) 


12994 (ANL—8010, pp 19-330) Fast reactor physics. 1972. 
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In Applied Physics Division annual report, July 1, 
1971—June 30, 1972. 

Information is presented concerning reactor kinetics, lattice 
parameters, reactivity worths, and reaction rates in zero power 
reactor mockups for LMFBR development. (DCC) 


12995 (ANL-CT—75-42) Vibration of fuel bundles. Chen, S.S. 
(Argonne National Lab., Ill. (USA)). Jun 1975. Contract W-31- 
109-Eng-38. 69p. Dep. NTIS $4.50. 
veral mathematical models have been proposed for calcu- 
lating fuel rod responses in axial flows based on a single rod con- 
sideration. The ing between fuel rods in liquid metal fast 
breeder reactors is small; hence fuel rods will interact with one 
another due to fluid coupling. The objective of this paper is to 
the coupled vibration of fuel bundles. To account for the 
fluid coupling, a computer code, AMASS, is developed to calcu- 
late added mass coefficients for a group of circular cylinders based 
on the potential flow theory. The equations of motion for rod bun- 
dies are then derived including hydrodynamic forces, drag forces, 
fluid pressure, gravity effect, axial tension, and damping. Based on 
the equations, a method of analysis is presented to study the free 
and forced vibrations of rod bundles. Finally, the method is ap- 
plied to a typical LMFBR fuel bundle consisting of seven rods. 


12996 (ANL-CT—76-27) Modeling of cavitation in sodium 
flow by water flow test in LMFBR com; 
Soehendro, B.; Trejo, F.; Bonilla, C.F. (Argonne National Lab., Ill. 
(USA)). Feb 1976. SSp. Dep. NTIS $4.50. 

Cavitation tests of water recirculating through a venturi or a 
rounded inlet nozzle were carried out under steady conditions. 
Water temperature was varied from 100 to 195°F. Argon was used 
as cover gas and to regulate pressure in the loop. Cavitation was 
detected by the voltage output of a piezo-electric lead-zirconate- 
titanate ceramic on a titanium alloy horn facing the cavitator out- 
let. Three different incipient and desinent cavitation modes, 
designated gaseous, gaseous-vaporous, and vaporous were ob- 
served, and no significant difference was found between the condi- 
tions for incipient and desinent cavitation. Local cavitation number 
and fraction of equilibrium argon pressure in the gas phase at in- 
cipient and desinent cavitation are almost constant in the ranges of 
temperature and argon content studied. Injection of gas into the 
stream does not change the conditions for vaporous cavitation, but 
affects the gaseous and gaseous-vaporous cavitation considerably. 


12997 (ANL-RDP—45) Reactor development program 
progress November 1975. (Argonne National Lab., Ill. 
(USA)). Nov 1975. Contract W-31-109-Eng-38. vp. AT. 

This progress report summarizes the Argonne National 
Laboratory work performed for the Reactor Development Program 
during November 1975 in the following research and development 
areas: Experimental Breeder Reactor No. II (EBR-II), LMFBR 
design support, instrumentation and control, fuels and materials 
development, reactor physics, reactor safety, and GCFR design. 


12998 (ANL-RDP—46) Reactor development program 
progress report, December 1975. (Argonne National Lab., Ill. 
(USA)). 1975. Contract W-31-109-Eng-38. vp. AT. 

Progress is summarized in the following research and 
development areas: Experimental Breeder Reactor No. II (EBR-II), 
LMFBR Design Support, Instrumentation and Control, Fuels and 
Materials Development, Reactor Physics, Reactor Safety, and 
Other Fast Breeder Reactors. (auth) 


12999 (COO—2250-13) Effect of reactor size on the 
economics of LMFBR blankets. Tagishi, A.; Driscoll, M.J. 
(Massachusetts Inst. of Tech., Cambridge (USA). Dept. of Nuclear 
Feb 1975. Contract AT(11-1)-2250. 347p. 
( E—168). Dep. NTIS $10.50. 

The effect of reactor size on the neutronic and economic 
performance of LMFBR blankets driven by radially-power-flat- 
tened cores has been investigated using both simple models and 
State-of-the-art computer methods. Reactor power ratings in the 
range 250 to 3000 MW(e) were considered. Correlations for 
economic breakeven and optimum irradiation times and blanket 
thicknesses have been developed for batch-irradiated blankets. It is 
shown that a given distance from the core-blanket interface the fis- 
sile buildup rate per unit volume remains very nearly constant in 
the radial blanket as (radially-power-flattened, constant-height) 
core size increases. As a consequence, annual revenue per blanket 
assembly, and breakeven and optimum irradiation times and op- 
timum blanket dimensions, are the same for all reactor sizes. It is 

shown that the peripheral core fissile enrichment, hence 
neutron leakage spectra, of the (radially-power-flattened, constant- 
height) cores remains essentially constant as core size increases. 
mee with the preceding observations, this insures that radial 
blanket breeding performance in demonstration-size LMFBR units 
eR Ry good measure of that in much larger commercial 

s. 
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13000 (CRBRP-PMC—76-02) Clinch River Breeder Reactor 
Plant. Technical review, winter 1976. (Clinch River Breeder Reac- 
yA Plant Project Office, Oak Ridge, Tenn. (USA)). 1976. 30p. 


Included are sections dealing with shielding design require- 
ments, problems, and solutions; shielding considerations to assure 
structural integrity; a model for predicting turbulent transport in 
substantial analysis; effect of a seismic disturbance on core tem- 
perature; and integration of the control room and data handling 
systems design. 

13001 (ERDA—1541) Public hearing record for the public 

held December 4, 1975 on the draft environmental state- 
ment (August 1975) for the Light Water Breeder Reactor program. 
(Energy Research and Development Administration, Washington, 
D.C. (USA)). Feb 1976. 297p. ERDA, Washington, DC. 

A transcribed hearing record is presented together with 
written statements, documents, and exhibits submitted for inclusion 
in the record. Also included is the Report of the Presiding Board 
which is a summary of the views identifying the principal issues 
and concerns expressed or arising out of the hearing. 


13002 (GEAP— 13825-15) Instrumentation development. Fif- 
teenth quarterly report, July—September 1975. (General Electric 
Co., Sunnyvale, Calif. (USA). Breeder Reactor Dept.). Oct 1975. 
Contract E(04-3)-893. 17p. AT. 

Progress is summarized in the areas of high temperature 
neutron monitoring instrumentation and advanced signal transmis- 
sion methods. (DG) 


13003 (GEAP—14031-5) Core restraint engineering. Fifth 
qua report, August—October 1975. (General Electric Co., 
Sunnyvale, Calif. (USA). Fast Breeder Reactor Dept.). Nov 1975. 
Contract E(04-3)-893. 14p. AT. 

LMFBR core restraint system design requirements, subcom- 
ponents, and analytical methods are discussed. Progress is 
described for subtasks related to national core restraint develop- 
ment activities, withdrawal force testing, transient analysis, as- 
sembly interaction effects, load monitoring, and instrumented 
simulated fuel assembly efforts. 


13004 (GEAP—14074-1) Cooperative nuclear data and 
methods development. First quarterly report, July—September 
1975. (General Electric Co., Sunnyvale, Calif. (USA). Fast 
Breeder Reactor Dept.). Oct 1975. Contract E(04-3)-893. 17p. 


AT. 

The report presented is the first in a series of quarterly re- 

ports published under the Cooperative Nuclear Data and Methods 
Development Program. The objective of the work reported under 
this program is to support cooperative evaluations of nuclear data 
and analytical design tools to expedite implementation of these in 
reactor design applications and to perform specific analytical 
physics tasks required to support the Fast Breeder Reactor Pro- 
gram including an evaluation of the nuclear feasibility of signifi- 
cantly impacting the waste disposal problem by utilizing actinide 
recycle. 
13005 (GEAP— 14078-1) Advanced LMFBR core design. First 
quarterly report, July— 1975. (General Electric Co., 
Sunnyvale, Calif. (USA). Fast Breeder Reactor Dept.). Oct 1975. 
Contract E(04-3)-893. vp. AT. 

The objective of the work reported here is to conduct stu- 
dies of advanced LMFBR core design options to aid the focusing 
of the national programs on advanced oxide fuels, materials, core 
designs and core systems. 


13006 (HEDL-TME—72-106(Rev.3)) Fast flux test facility 
coupon surveillance program. Steichen, J.M.; Moen, R.A. ( ed.). 
(Hanford Engineering Development Lab., Richland, Wash. 
(USA)). Dec 1972. Contract E(45-1)-2170. vp. AT. 

This document is a single source of reference for all current 
information that deals with the implementation of criteria and 
requirements for the FFTF Coupon Surveillance Program. Ac- 
celerated irradiation of samples of reactor structures and their 
post-irradiation testing are described. 
13007 (HEDL-TME—75-44) Evaluation of the effects of an in- 

fin spacer design on predicted fuel pin and subassembly duct 
performance. Sutherland, W.H.; Cantley, D.A.; McCurry, D.C.; 
Parker, M.B. (Hanford Engineering Development Lab., Richland, 
Wash. (USA)). Jan 1976. Contract E(45-1)-2170. 36p. Dep. NTIS 


$5.00. 

The effect of an integrally finned fuel pin cladding design 
on LMFBR subassembly performance has been evaluated. Effects 
on thermal/hydraulics, fuel pin lifetime and duct lifetime are con- 
sidered. Results are presented for 19, 61 and 217 pin subassem- 
blies. 
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13008 (HEDL-TME—75-64) 


x . Dec 
1975. Contract E(45- 133p. 
ress is in the following ote radioactivity 
control technology, FFTF sadam characterization system, corro- 
sion and process control, and fuel failure monitoring systems for 
FFTF and  CRBRP. (JWR) 
13009 (HEDL-TME—75-69) Engineering technology and 
BH technical report, April—June 1975. Noord- 
hoff, B.H.; Weber, 7 tego, A.L.; Yatabe, J.M. (Hanford En- 
ring Deve t Lab., Richland, Wash. (USA)). Oct 1975. 
tract AT(45- 2170. AT. 
Progress is summarized in the areas of FFTF and LMFBR 
test program engineering, control and data systems, reactor instru- 
ment development, and neutron radiography. (DG) 


(HEDL-TME—75-74) Fission rates, 
experiments in the EBR-II. McElroy, W.N.; Ulseth, J.A.; Lipeta. 
E.P.; Matsumoto, W.Y.; Kellogg, L.S. (Hanford Engineering 
velopment Lab., Richland, Wash. (USA)). Jan 1976. Contract 
1)-2170. 32p. AT. 

Analysis of a mixed oxide fuel experiment (PNL-11) has 
been completed and results for fission rates, burnup, neutron flux, 
fluence, anti-E and S.S. damage correlation parameters have been 
derived from dosimetry measurements. The results demonstrated 
successful dosimetry characterization at the +- 5 percent (Io) un- 
certainty level or better for fission rates, burnup, and fluence, and 
at the +- 10 percent (la) level or better for flux-spectra values. 
Values of burnup based on activation dosimeters ('Ba) were in 

agreement with '*Nd measurements made on neighboring 

1 pins using recommended ENDF/B-IV fission yield values. 
Good agreement, to within 3 percent, between the reactor mid- 
plane multiple foil dervied value of total flux and an ANL estimate 
was obtained. Based on this study, current uncertainty estimates 
are set at +- 5 percent (lo) for fission rate, burnup, and fluence 
measurements for short term controlled ‘test sample’’ irradiations 
of mixed oxide fuel in EBR-II. It is concluded, however, that addi- 
tional tests and standardizations are required to reduce current un- 
certainties of 5 to 10 percent to the 2 to 5 percent level. 


13011 (HEDL-TME—75-108) Irradiation effects on low-fric- 
tion for LMFBR a Ward, A.L.; Johnson, R.N.; 
Guthrie, G.L.; Aungst, R.C. (Hanford Engineering Development 
re Wash. (USA)). Nov 1975. Contract E(45-1)-2170. 
A variety of wear-resistant low-friction materials has been 
irradiated in the EBR-II in order to assess their reponse to LMFBR 
environments. Pre- and postirradiation testing and examination ef- 
forts have concentrated on candidate materials for application to 
the wear pads on FTR ducts (fuel, control, and reflector assem- 
blies), and a significant result has been qualification of a proprieta- 
ty lied chromium carbide coating which em- 
oo a Ni Cr binder. Additional materials such as Inconel- 718, 
aynes-273, aluminides, and various chromium carbide/binder 
combinations, and other application processes such as plasma- 
spray, weld-overlays, diffusion bonding and explosive bonding, 
have also been studied. The most detailed examinations were con- 
ducted on selected chromium carbide coatings and included visual 
inspection, weight and dimensional measurements, metallography, 
electron microprobe, epoxy-lift-off, and x-ray diffraction analysis. 
Chromium carbide coatings ap) ~~ by the detonation-gun process 
have demonstrated a marked superiority to those applied by 
plasma-spray techniques. 
13012 (HEDL-TME—75-124) Fast neutron measurement 
techniques. Summary report. Brown, D.P. (Hanford Engineering 
Development Lab., Richland, Wash. (USA)). Oct 1975. Contract 
E(45-1)-2170. 38p. AT. 

Two fast neutron detector concepts have been developed 
and demonstrated in EBR-II that have strong potential for use in 
the LMFBR for (1) fuel characterization studies, (2) flux mapping, 
(3) power level measurements, (4) boiling detection, or (5) ex- 
periments where real time fast neutron flux information is 
required. Both concepts are based on the *Be(n,a)*He reaction of 
neutrons with beryllium. One method uses a flowing gas (helium) 
to carry the beta emitting *He to an ex-vessel beta measurement 
cell to allow neutron flux determination so of gamma. 
This detector demonstrated a sensitivity of 2.9 x 10-® counts 
(sec)~"(nv)~' and a dynamic range of from approximately | x 10° 
nv to greater than | x 10" nv. other detector used the ener- 
getic beta emitted by the *He as the basis for a self-powered 
device. This detector has a of 2.8 x 10-** Amps (nv)™' 
wwe range of approximately 1 x 10’? nv to greater than 

x 
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13013 (HEDL-TME—76-12) LMFBR_ reference control 

materials semi-annual report. Sheely, W.F.; Burgess, C.A. (Hanford 

ineering Develo nt Lab., Richland, Wash. (USA)). Dec 
1975. Contract E(45-1)-2170. 67p. Dep. NTIS $4.50. 

ress on neutron absorber development activities from 

July 1975 through December 1975 is summarized. Included in the 

report are descriptions of activities related to performance analy- 
sis, development testing, and fabrication cothaalnay, 


13014 (HEDL-W/F—732091) Recommendations of thermal 
models for LIFE-II. Jackson, R. + ( ee Engineer- 

Devel mt Lab., Richland, Wash. (USA)). 1976. 4 
S $3.5 50. 
Improved equations for fuel conductivity, fuel thermal ex- 
pansion, and fuel-cladding conductance are recommended for 
inclusion in the LIFE-II 


13015 (LA—6077-MS) Postirradiation results and evaluation 
of sodium-bonded uranium— carbide fuel elements ir- 
radiated in EBR-II. Interim Latimer, T.W.; Bost, D.S.; Ker- 
risk, J.F.; Barner, J.O.; Green, J.L. (Los Alamos Scientific Lab., 
N.Mex. (USA)). Aug 1975. Contract W-7405-Eng-36. 23p. AT. 

An evaluation was made of the performance of all sodium- 
bonded ur mium carbide fuel elements irradiated in 
EBR-II. Of these 52 fuel elements, 27 have completed irradiation 
and 38 are unfailed. The failure ratio was significantly greater for 
fuel elements which were clad in 0.25 mm Type 316 stainless steel 
compared with those in 0.30 to 0.45 mm stainless steel or Incoloy 
800 cladding. In some fuel sections, asymmetric patterns of 
swelling and B-y activity were observed which corresponded to the 
shape of isotherms in the fuel if gas bubbles were present in the 
bond. Irregular ovalities in the cladding, believed to be caused by 
wedging of fuel fragments into itions that exert localized 
stresses on the cladding, were markedly reduced in the only ele- 
ment examined that was clad in 20 percent cold-worked Type 316 
stainless steel. Interim radiographic examination at 3 at. percent 
burnup showed that 0.09-mm-thick perforated tubes around the 
fuel pellets were effective in containing fuel fragments. The major 
compatibility effect observed was the transfer of carbon to the 
cladding. A significant decrease in the depth of carburization was 
observed for elements containing single-phase (U,Pu)C compared 
with those containing 5-20 percent (U,Pu),C;. No penetration of 
cladding alloys by fission products was detected. (auth) 


(LA—6229-PR) Examination of fast reactor fuels, FBR 
analytical quality assurance standards and methods, and a 
methods development: irradiation tests. Progress report, October 
1—December 31, 1975. Baker, R.D. (comp.). (Los Alamos Scien- 
tific Lab., N.Mex. (USA)). Feb 1976. ried W-7405-ENG-36 
18p. Dep. NTIS $4.50. 

Progress is summarized in the areas of equipment develop- 

ment, analytical chemistry, supporting work, quality assurance, and 
irradiation tests. 
13017 (NP—20869) Oxide fuel dynamics, for the ported July 
1, 1975—December 31, 1975. LMFBR fuel : task A. 
Kastenberg, W.E. (California Univ., Los Angeles (USA). Dept. of 
Energy and Kinetics). 1975. 8p. Univ. of California, Los Angeles. 

During the reporting period, emphasis was placed on three 
area of study: the response of the Clinch River Breeder Reactor 
Plant (CRBRP) to low ramp rates (1.0 and 2.4 cents/second), the 
implementation of the Battelle (PNL) strain limit failure criterion 
into the HOPE computer code, and the study of fuel plate out fol- 
lowing fuel pin failure. In addition, consulting support for safety 
review activities in support of the CRBRP licensing review was 
given as needed 


13018 (ORNL/TM—4838) Land-use changes on the proposed 
Clinch River Breeder Reactor demonstration. Project site: 1924 to 
1972. McConathy, R.K. (Oak Ridge National Lab., Tenn. (USA)). 
Feb 1976. Contract W-7405-eng-26. 27p. Dep. NTIS $5.00. 

A report is presented which documents the use history of 
the CRBRDP site and is also the first in a series to describe 
ecological areas on the ERDA Oak Ridge Reservation meeting 
criteria for scientific study sites or natural areas worthy of preser- 
vation. The CRBRDP area under discussion is located in Roane 
County, Tennessee and is a part of the land purchased in 1942 by 
the United States Government for the Manhattan Project, now 
known as the ERDA Oak Ridge Reservation. (auth) 


13019 (ORNL/TM—4932) Preliminary elevated-temperature 
core structures design criteria. McAfee, W.J.; Pickel, T.W. (Oak 
Ridge National Lab., Tenn. (USA)). Mar 1976. Contract W-7405- 
eng-26. 80p. AT. 
Rules are recommended for use in the design of elevated- 
temperature core structures that are classified as being non- 
replaceable. These rules are presented in a format similar to 
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Sodium technology technical 
progress report, April, May, June 1975. Atwood, J.M. (Hanford 


AUGUST 1976 


ASME Code Case 1592 and RDT Standard F9-4 and are presently 
limited to design with annealed and irradiated types 304 and 316 
stainless steel. The design rules contained in the above criteria 
have been used as the basis for these recommendations. The con- 
cept of satisfaction of both stress and strain limits has been 
retained. The effects of irradiation have been included wherever 

ible through modification of the existing high-temperature 
design limits to reflect the manner in which material properties 
change with increasing fluence. Additional deformation and failure 
modes that may be significant for structural materials subject to 
neutron flux have been identified and preliminary scoping rules in- 


13020 (ORNL-TM—4998) Experimental studies of radiation 
heating in iron and stainless steel shields for the CRBR project. 189 
No. 0HOO4, activity No. KG 10 04 01 1. Clifford, C.E.; 
Muckenthaler, F.J.; Maerker, R.E.; Stevens, P.N.; Abele, R.K.; 
Simons, G.G.; Yule, T.J.; Driscoll, M.J. (Oak Ridge National Lab., 
Tenn. (USA)). Jan 1976. Contract W-7405-eng-26. 45p. AT. 

A series of radiation heating measurements in heavy-metal 
shield configurations performed at the Oak Ridge National Labora- 
tory are described. Simultaneous measurements were made by per- 
sonnel from the Argonne National Laboratory, from the Mas- 
sachusetts Institute of Technology and from the Oak Ridge Na- 
tional Laboratory. The experimental techniques being evaluated in- 
volved the use of calcium fluoride (CaF,) and lithium fluoride 
(LiF) ther i tt dosimeters (TLDs) and a high-pressure 
argon-krypton-filled ion chamber designed and built by the Oak 
Ridge National Laboratory Instrumentation and Controls Division. 
Intercomparison of the experimental results and comparison with 
calculation provides a meaningful evaluation of the experimental 
techniques for measuring the energy depositions. It was shown that 
the "LiF-TLD measurements and the ion chamber results were 
about 14 percent higher than the CaF,-TLD measurements. The 
calculations were found to be about 2 to 5 percent lower than the 
CaF,-TLD measurements for the iron configuration and about 15 
to 20 percent lower than the CaF,-TLD measurements for the 
stainless steel configuration. Even greater disparities were found 
between calculation and measurement for the "LiF-TLD and ion 
chamber dosimeters. 


13021 (ORNL/TM—S057) Analysis of the TSF first-fission 
stored-fuel and ex-vessel low-level flux monitor experiments for the 
Clinch River Breeder Reactor. Childs, R.L.; Mynatt, F.R.; Abbott, 
L.S. (Oak Ridge National Lab., Tenn. (USA)). Mar 1976. Con- 
tract W-7405-eng-26. 36p. AT. 

One of the first experiments performed at the ORNL Tower 
Shielding Facility in support of the design of the Clinch River 
Breeder Reactor (CRBR) was a radial shield mockup in which the 
first-fission reaction at the stored-fuel position and the response of 
the ex-vessel detector were studied. In the first part, identified as 
the CRBR '‘‘first-fission’’ experiment, the radial region of the 
CRBR from the core to a stored-fuel module was mocked up in 
slab geometry and fission chamber responses at the stored-fuel lo- 
cation were interpreted as first fissions in the stored fuel. In the 
second part, identified as the CRBR ‘’ex-vessel’’ experiment, the 
— was extended to mock up the entire region from the 
CRBR core to a low-level flux monitor (fission chamber sur- 
rounded by graphite) located in the cavity outside the reactor ves- 
sel. A description is given of the analyses of the experiments which 
were performed with the discrete ordinates transport method. 


13022 (ORNL/TM—5196) Procurement of type 316 stainless 
steel reference heat for LMFBR Research and Development Pro- 
Beaver, R.J.; Martin, W.R. (Oak National Lab., 
enn. (USA)). Jan 1976. Contract W-7405-eng-26. 80p. AT. 
Various sizes of plate, sheet, pipe, rounds, and forgings were 
produced from a 200-ton air-melted heat of type 316 stainless 
steel, heat 8092297, made by the Republic Steel Corporation. 
These items were procured by the Union Carbide Nuclear Division 
and are stockpiled at the Oak Ridge National Laboratory for 
disbursement as reference material to ERDA contractors responsi- 
ble for research and development associated with the Liquid Metal 
Fast Breeder Reactor Program. This reference material is charac- 
terized by singular control of chemical. composition; specific 
traceability of items to each ingot cast; and of the highest quality 
complying with the requirements of the RDT Standard F 2-4T, 
Quality Verification Requirements, and the RDT material stan- 
dards. The considerations involved in establishing specification 
requirements for this reference material are presented and the 
Procurement specification ORNL-MC-316 appended. Processing 
and inspection activities are described, and traceability of each 
item to the ingot cast is presented in detail. The specific results ob- 
tained as verification of the chemical composition and the 
properties are listed for each size of item procured. 
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13023 (ORNL/TM—5244) Status and of 
(Oak Ridge National Lab., Tenn. (USA)). Feb 1976. Contract W- 
7405-eng-26. 38p. AT. 

A summary of the selection and developmental status of 
four potential fast neutron absorber materials being evaluated for 
use in LMFBRs is presented. Results of synthesis, c rization, 
densification, and physical properties measurements are reported 
for EuB,, EuN, europia-refractory metal cermets, and europium 
carbides. Carbides are judged to be unacceptable because they are 

ox . A n ide, an 
unacceptably low nuc nitride, on the other 
hand, is readily synthesized but is also volatile and reactive toward 
components in the ambient atmosphere. Hence, EuN was dropped 
from further consideration, even though its nuclear worth is excel- 
lent. Europium hexaboride and Eu,O,-refractory metal cermets are 
found to be promising candidate absorber materials because of 
their attractive physical properties and good nuclear worth. (auth) 


13024 (WAPD-TM—1060) Plastic of polycrystal- 
line Zircaloy (LWBR program). Daniel, R.C. (Bettis 
Atomic Power Lab., West Mifflin, Pa. (USA)). Feb 1976. Contract 
E(36-1)-GEN-14. 61p. Dep. NTIS $4.50. 

A model is presented to describe the deformation of 
polycrystalline Zircaloy for principal stress systems coincident with 
the principal axes of anisotropy. Applicable to many materials 
which undergo prism slip and twinning, the model employs X-ray 
diffraction data quantitatively to specify the influence of crystallo- 
graphic texture. Uniaxial test data are used to evaluate the slip 
stress and pole (twinning) stress as functions of strain. Contractile 
strain ratios and 0.2 percent offset yield stresses calculated for 
uniaxial tests of Zircaloy at room temperature are in satisfactory 
agreement with experimental values for greatly differing textures. 
Observed differences between tensile and compressive flow stresses 
are adequately represented. Strain-induced texture changes caused 
by twinning do not significantly affect contractile strain ratios for 
longitudinal (rolling or drawing direction) strains in Zircaloy 
fabricated by usual methods. However, the model predicts signifi- 
cant changes in anisotropic properties after uniaxial tensile strains 
parallel to directions which have high basal pole densities. The 
model provides improved insight into the physical significance of 
anisotropy parameters in continuum plasticity theory. (auth) 
13025 (WARD-NA—3045-28) Sedium technology program: 
friction, wear, and self-welding. Quarterly progress report for 
period ending July 31, 1975. (Westinghouse Electric Corp., Madis- 
on, Pa. (USA). Advanced Reactors Div.). 1975. Contract E(11-1)- 
3045. 90p. AT. 

Progress is summarized in the following areas: sodium fric- 
tion and wear testing; self-welding evaluation in sodium; sodium 
compatibility of low friction ion materials; and effects of sodium mass 
transfer on pressure drop. 


13026 (WARD-RB—3045-11) Radial blanket design and 
development. Quarterly progress report for period ending August 
31, 1975. Bishop, E.C. (Westi se Electric Corp., Madison, Pa. 
(USA). Advanced Reactors Div.). Feb 1976. Contract E(11-1)- 
3045. 101p. AT. 

Summaries of prior work and current progress are nted 
for the following task areas: (1) radial blanket assembly heat 
transfer testing, (2) radial blanket fuel rod irradiation testing, (3) 
radial blanket fuel assembly irradiation testing, (4) radial blanket 
fuel rod mechanical testing, and (5) radial blanket flow orificing 


(WNICD—2380A43) Sodium ionization leak detector. 

progress report for period ending June 30, 1975. Lane, 

S.A. (Westinghouse Electric Corp., Hunt Valley, Md. (USA). 

Nuclear Instrumentation and Control Dept.). Jul 1975. Contract 
AT(11-1)-2499. 84p. AT. 

The Sodium Ionization Detector (SID) is under develop- 
ment as a small, sensitive sodium-to-gas leak detector for the 
LMFBR. It relies on the relative ease with which sodium and sodi- 
um-containing compounds can be thermally ionized. Work accom- 
plished during the fiscal year includes tasks on sensor design op- 
timization, sensor response studies, electrical signal generation and 
processing, and simulated reactor environment testing. The results 
have verified the high sensitivity of the instrument under a variety 
of test conditions in the laboratory and at LMEC and have con- 
firmed the adequacy of the reference sensor design. Further work 
will be performed to obtain the remaining necessary information 
for plant application. 
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(USSR)). 1972. Translation by D. Fuller of NIIAR-P—133. 29p. 
Dep. NTIS $4.00. 


Fuel assembly temperature distributions were studied at the 
outlet of core bundles and vertically in separate cross-sections of 
an operational bundle for a series of power values and coolant 
flow rates through the reactor. The temperature at the core bundle 
outlets was measured by thermocouples in a post-bundle control 
system. A thermometric package was used for measuring the tem- 

tures in operational bundle cross sections. Temperature values 
at the fuel bundle outlets were determined by the results of flow 
meter measurements. Power release distributions were determined 
radially and vertically in the core. From the research conducted 
non-uniformity coefficients in temperature distribution in the reac- 
tor core were obtained and safe power levels of the assembly with 
a given loading were determined. (auth) 


13029 (ANL-Trans— 1049) Emergency cooling system for the 
PHENIX reactor. Megy, J.M.; Giudicelli, A.G.; Robert, E.A.; 
Crette, J.P. 1972. Translation of French report. (CONF- 
721006—11). 20p. Dep. NTIS $3.50. 

From International conference on engineering of fast reac- 
tors for safe and reliable operation; Karlsruhe, Federal Republic of 
Germany (9 Oct 1972). 

Among various engineered safeguards of the reactor plant, 
the authors describe the protective system designed to remove the 
decay heat in emergency, in case of complete loss of all normal 
decay heat removal systems. First the normal decay heat rejection 
systems are presented. Incidents leading to the loss of these normal 
means are then analyzed. The protective system and its construc- 
tive characteristics designed for emergency cooling and based on 
two independent and highly reliable circuits entirely installed out- 
side the primary containment vessel are described. 


13030 (ANL-Trans— 1036) Core and subassembly design and 
program of a 1200 MWe fast breeder reactor. Clau- 
zon, P.; Estavoyer, M.; Leclere, J.; Marmonier, P.; Mougniot, J.C.,; 
Pontier, M.; Skok, J. Translated from Bull. Inf. Sci. Tech. (Paris); 
No. 182, 13-22(1973). 19p. Dep. NTIS $3.50. 
The problems encountered during the study of the core of a 
1200 MW(e) fast power plant are presented. The test and develop- 
ment programs are described. A description of the core and the 
design of the main subassemblies are given. (FR) 


13031 (ANL-Trans— 1035) Choice of characteristics of a large 
fast reactor power plant. Chaumont, J.M.; Ravier, J. Translated 
from Bull. Inf. Sci. Tech. (Paris); No. 182, 7-12(1973). 1 1p. Dep. 
NTIS $3.50. 

A brief description is given of an optimization method 
which allows the designer to select the characteristics of a liquid 
— fast breeder reactor with the least energy cost criterion. 
(FR) 


13032 « (ANL-Trans—1038) Sodium 
Elie, X.; Jacquelin, R.; Chouard, P.; uesne, J.C. 
ranslated from Bull. Inf. Sci. Tech. (Paris); No. 182, 53- 
60( 1973). ISp. Dep. NTIS $3.50. 

Some studies and tests must be completed or undertaken to 
obtain a better knowledge of the material technology of sodium in 
order to allow greater freedom in designing reactor components. 
Tests concerning mechanisms must be multiplied either at an ele- 
mentary stage or at the stage of components, fundamental tests in 
the field of friction, cavitation, or frozen sodium seals have to be 
developed. (FR) 


13033 (ANL-Trans—1037) Reactor block and fuel handling. 
Abramson, R.; Aubert, M.; Berniolles, J.M.; Merland, D.; Sauvage, 
M.; Verriers, P.; Leduc, J. Translated from Bull. Inf. Sci. Tech. 
(Paris); No. 182, 29-38(Jun 1973). 17p. Dep. NTIS $3.50. 
Preliminary studies of the reactor block and fuel handling of 
a high power reactor lead to the comparison of different designs 
leading to a choice using technological knowledge acquired with 
Rapsodie and Phenix. Since then, studies have been done concern- 
ing the following decisions: the number of pumps and heat exchan- 
gers, number and function of vessels, upper closures, and transfer 
and discharge systems. Several a for integrated primary cir- 
cuits have also been developed. After these studies, an adequate 
number of elements were touched upon in order to recommend a 
m with: four pumps and eight heat exchangers, a major vessel 
lined with a security vessel, upper closures comprised of low heat 
insulation which is completed by a transfer system with three rotat- 
ing plugs, and the discharge crossing the base. The results of stu- 
dies of the design of the primary circuit allow mainly for the cho- 
ice of a solution of a low step relay or a siphon pump. The choice 
cannot be made, since additional studies are necessary. (auth) 


13034 (ANL-Trans— 1039) Control and monitoring 
reactor. Lions, N.; Baron, J.; Berger, R. Translated from Bull. Inf. 
Sci. Tech. (Paris); No. 182, 71-84(Jun 1973). 26p. NTIS $25.00. 
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The use of liquid sodium as a coolant gave rise to a number 
of measurement and control ms, most of which are new. 
Specific instrumentation is required to take into account the spe- 
cial properties of this fluid. New problems arose such as: water 
leak detection in sodium, visualization in an opaque fluid, 
cladding failure detection and especially location in the sodium 
coolant; and moreover the difficulties connected with a highly 
compact core. Other research work extending beyond the sodium 
cooled reactors was undertaken in field of ultrasonic 
techniques and acoustical detection. Ultimately a more general ap- 
proach led to studying a core defect detection and diagnostic 
— using overall processing of data measured in the reactor, to 

tect failures at the very moment they occur. (auth) 


13035 (ANL-Trans—1053) Large components of fast breeder 
reactors. Kayser, G.; Robin, G.; Duchatelle, L.; Birault, J.; Lions, 
N.; Biscarel, J.; Schwab, B.; Lafon, A. Translated from Bull. Inf. 
ae Tech. (Paris); No. 182, 39-52(Jun 1973). 29p. Dep. 


The increasing size of the main components of fast breeder 
reactors: steam generators, intermediate heat exchangers, and 
pumps gives rise to problems in design, manufacture, and testing. 
Many of these problems can be solved by extrapolating the Phenix 
designs. In certain cases, it is necessary to maintain a development 
program for some of the components. The steam generators for 
the 1200 MW(e) reactor have to be different from the Phenix 
ones for reasons of simplicity and economy. 


13036 Status of the liquid metal fast breeder reactor program. 
Flaherty, J.J. (USAEC, Washington, D.C.). pp 575-592 of In Ad- 

vanced nuclear reactors. Rome; CNEN (1974). 
From Proceedings of nuclear energy days of Milan or- 
FAST with the cooperation of CNEN and ENEL; 

ilan, Italy (14 Dec 1972). 

The status of the U. S. LMFBR program is examined. 
Design, construction, and economic ts of the demonstration 
plant and the Fast Flux Test Facility are discussed. (INIS) 


13037 Overview of fuel handling requirements and systems. 
Amorosi, A. (Argonne National Lab., IL); Matte, J. Conf. Remote 
Syst. Technol., Proc.; 23: 332-343(1975). 

From 23. conference on remote systems technology; San 
Francisco, California, USA (16 Nov 1975). 

See CONF-751115—. 

Basic considerations for the liquid-metal-cooled fast breeder 
reactor fuel handling system are discussed. Utility requirements are 
factored into the design parameters. Representative systems are in- 
cluded to allow comparison of different types of fuel handling 

ms. The characteristics of core handling schemes, as well as 
out-of-reactor fuel handling at the plant, are reviewed. (auth) 


13038 Core unloading schemes. Duffy, J. (Detroit Edison Co., 
MI); Hutter, E.; Pardini, J.; Lawroski, H. Conf. Remote Syst. 
Technol., Proc.; 23: 344-353( 1975). 

From 23. conference on remote systems technology; San 
Francisco, California, USA (16 Nov 1975). 

See CONF-751115—. 

The major factors to be considered in designing the in-ves- 
sel fuel handling systems and equipment for large [1200 MW(e)] 
LMFBR fast reactor power plants are discussed. Present arrange- 
ments used in existing reactors are described and the scaleup to 
accommodate 1200-MW(e) requirements is presented. Several al- 
ternative methods of in-vessel fuel handling are described. The im- 
= on the sizes of components to handle the much larger and 

vier fuel elements used in the 1200-MW(e) LMFBR reactors is 
emphasized. (auth) 


13039 In-plant fuel handling transport and storage. Kaspic, 
W.A. (Argonne National Lab., IL). Conf. Remote Syst. Technol., 
Proc.; 23: 354-362( 1975). 

From 23. conference on remote systems technology; San 
Francisco, California, USA (16 Nov 1975). 

See CONF-751115—. 

A survey was made of that element of the LMFBR fuel han- 
dling system design that deals exclusively with in-plant transport 
and storage. In this survey, four generalized methods of transport 
and storage are selected as representative of current transport con- 
cepts. Key ts of the methods selected are evaluated, resulting 
in the implicit conclusion that reactor plant designs featuring a 
fixed exit port, integral transfer cell, and contiguous storage are 
most likely to have a higher plant availability because of reduced 
downtime for refueling. (auth) 


13040 LMFBR spent fuel and new fuel inspection and han- 
dling. C.H. National Lab., IL). Conf. 
Remote Syst. Technol., Proc.; 23: 363-369( 1975). 

From 23. conference on remote systems technology; San 
Francisco, California, USA (16 Nov 1975). 
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See CONF-751115—. 

If the hot cells used for inspection and tion of liquid- 
metal fast breeder reactor fuel assemblies can be located so the 
fuel assemblies can be moved directly to and from the sodium- 
filled decay sto tank, the fuel can be sim- 
plified and a fuel handling machine may eliminated. The hot 
cells can also serve as a transfer lock through the outer contain- 
ment barrier, thereby permitting uninterrupted reactor operation 
during fuel transfer to and from the decay storage tank. (auth) 


13041 and fresh fuel cask considerations. Shap- 
pert, L.B. (Oak Ridge National Lab., TN); Unger, W.E.; Freed- 
man, J.M. Conf. Remote Syst. Technol., Proc.; 23: 370-376( 1975). 

From 23. conference on remote systems technology; San 
Francisco, California, USA (16 Nov 1975). 

See CONF-751115—. 

A program to provide basic information for cask design and 
safety has been conducted for over ten years at Oak Ridge Na- 
tional Laboratory. Principal problem areas in liquid-metal fast 
breeder reactor (LMFBR) spent-fuel shipping casks are identified 
as heat transfer, structures and containment, criticality and shield- 
ing. Solutions in the problem areas, as well as the need for future 
work, are addressed by describing an LMFBR conceptual design 
cask. A new program, which is under way at Sandia Laboratories, 
Albuquerque, New Mexico, is aimed at producing technology use- 
ful to industry and government. Technologies are being developed 
in areas of hazards analysis, heat transfer, shielding, structures and 
containment, and spent-fuel characterization, substantiated by hot 
laboratory verification. Particular emphasis will be placed on 
establishing qualification tests based on accident experience. Han- 
dling requirements and limitations are noted throughout the paper. 


13042 E with Fermi fuel handling. Johnson, K.P. 
(Detroit Edison Co., MI). Conf. Remote Syst. Technol., Proc.; 23: 
390-396( 1975). 

From 23. conference on remote systems technology; San 
Francisco, California, USA (16 Nov 1975). 

See CONF-751115—. 

Fourteen years experience with fuel handling operations at 
the Enrico Fermi sodium-cooled reactor is summarized. 
Mechanisms exposed to 1000°F sodium are described with respect 
to removal, repairs, alterations, and return to service. Proposed im- 
provements for future systems are discussed. (auth) 


13043 Clinch River Breeder Reactor project fuel handling 
=. Foster, K.W. (Atomics International, tem Park, CA). 
if. Remote Syst. Technol., Proc.; 23: 415-423(1975). 

From 23. conference on remote systems technology; San 
Francisco, California, USA (16 Nov 1975). 

See CONF-751115—. 

The fuel handling system for the Clinch River breeder reac- 
tor project (CRBRP) is based primarily on existing technology, 
and in many respects follows the concepts developed for the Fast 
Flux Test Facility (FFTF). However, the use of recycled light- 
water reactor fuel requires special handling features for new fuel. 
Also, the direct removal of spent fuel from the reactor requires 
handling fuel assemblies with a decay power approaching 20 kW. 
Several unique system features assure that the annual refueling will 
be accomplished within the allotted 20 days. (auth) 


13044 Brief description of LMFBR fuel handling systems. 
Yevick, J. (Energy Research and Development Administration, 
Washington, DC); Warberg, H.S.; Lawroski, H. Conf. Remote Syst. 
Technol., Proc.; 23: 424-431(1975). 

From 23. conference on remote systems technology; San 
Francisco, California, USA (16 Nov 1975). 

See CONF-751115—. 

The prominent features of fuel handling systems are sum- 
marized for operating and near-operating fast reactor power plants 
in the United States and foreign countries. The methods for 
removing fuel from the core, storing spent fuel in the primary 
tanks, and transporting the discharged fuel to spent-fuel handling 
cells are discussed. Emphasis in most reactor fuel handling systems 
has been placed on minimum shutdown time for refueling. (auth) 


13045 Advanced fuel concept. Fromm, L.W. 
Capers National Lab., IL); Mathay, P.W. Conf. Remote Syst. 
Technol., Proc.; 23: 432-437(1975). 

From 23. conference on remote systems technology; San 
Francisco, California, USA (16 Nov 1975). 

See CONF-751115—. 

A fuel handling system that keeps the spent-fuel assembly 
under sodium throughout the transfer operation from the core to 
the spent-fuel storage tank is described. A shielded transfer 
chamber containing a sodium-operated hydraulic motor to drive a 
push-pull chain with an attached fuel grapple is the mechanism for 
erring the fuel assembly. Access to the core from the transfer 
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chamber is provided by a dip pipe extended into the reactor sodi- 
um. A transfer arm carrier is used to accept the fuel assembly 
from the in-vessel fuel grapple and to move it directly to the dip 
pipe for removal. Access to the storage tank from the transfer 
chamber is provided by an exit pipe. The fuel handling system can 
be reversed to insert new fuel into the reactor core. (auth) 


13046 (EURFNR—1257) Experimental study of the tempera- 
below in smooth and rod 


ture spacers 

Marek, J.; Rehme, K. (Kernforschungszentrum Karlsruhe (F.R. 
Germany). Inst. fuer Neutronenphysik und Reaktortechnik). Mar 
1975. Translation of KFK—2128. Sip. Dep. NTIS $4.50. 

Work performed under United States—Euratom Fast Reac- 
tor Exchange Program. 

An experimental investigation was performed of the heat 
transfer in smooth and rough rod bundles near spacer grids. 
Detailed wall temperature distributions were measured which 
clearly demonstrated that even in rod bundles roughened by artifi- 
cial roughness there are no hot spots near spacer grids. On the 
basis of the few experimental results from the literature and the 
new data, heat transfer correlations are proposed for smooth and 
rough surfaces near spacer grids. These correlations allow a pre- 
diction to be made in a good approximation of the heat transfer 
near spacer grids as a function of the flow contraction due to the 
spacer. (auth) 


13047 Significance of nuclear data on the development of the 
LMFBR industry. Paik, N.C. (Westinghouse Electric Corp., Madis- 
on, PA). Natl. Bur. Stands. (U.S.), Spec. Publ.; 1: 39-44(Oct 
1975). 

From Proceedings on nuclear cross section and technology; 
Washington, District of Columbia, USA (3 Mar 1975). 

See NBS-SPEC.PUBL.—425(Vol. 1); CONF-750303—P1. 

The overall interaction of nuclear data, methods and 
nuclear performance predictions of an LMFBR is described. Areas 
of successful applications of the recent Evaluated Neutron Data 
File (ENDF/B) to an LMFBR design are shown to be numerous. 
Design areas where improvements in the Evaluated Neutron Data 
File would have significant impact on the development of the 
LMFBR industry are listed. Specific cross sections where improve- 
ments in the neutron data would be beneficial to the LMFBR in- 
dustry are enumerated. In order to provide insight into why these 
developments are required, an application of nuclear data to the 
determination of the intrinsic neutron source strength in an 
LMFBR are described in relation to the Ex-Vessel Low Level Flux 
Monitor system design. 


13048 After PHENIX, what is the importance of nuclear data 
programs for the FBR development. Barre, J.Y. (CEN, Cadarache, 
France); Bouchard, J.; Chaudat, J.P. Natl. Bur. Stands. (U.S.), 
Spec. Publ.; 1: 51-61(Oct 1975). 

From Proceedings on nuclear cross section and technology; 
Washington, District of Columbia, USA (3 Mar 1975). 

See NBS-SPEC.PUBL.—425( Vol. 1); CONF-750303—P1. 

In the fast reactor physics approach chosen in France, the 
integral experiments serve as a reference. The significance of dif- 
ferential nuclear measurements, in this phil y, is presented. 
The programs carried out on critical facilities and operating fast 
power reactors up to the end of this year will solve the last major 
problems arising from nuclear data inaccuracies for commercial 
plants. Results obtained on PHENIX during start-up and operation 
validate this approach. After the end of 1975, the nuclear data 
needs concern mainly safety, plant operation and fuel cycle analy- 
sis. Non-nuclear uncertainties largely dominate the effects of 
nuclear data uncertainties for these problems. Evaluations must be 
sufficient to reach the requested accuracies. 


13049 Transient release from oxide fuels: a 
parametric approach. Gruber, E.E. (Argonne National Lab., IL). 
Trans. Am. Nucl. Soc.; 22: 418(Nov 1975). ; 

From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


13050 Internal pressurization in solid fuel due to transient fis- 
sion-gas release. Meek, C.C.; Gruber, E.E.; Deitrich, L.W. 
(Argonne National Lab., IL). Trans. Am. Nucl. Soc.; 22: 418- 
419(Nov 1975). 

From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


13051 Calculated consequences of sodium-bond loss from ad- 
vanced fuel elements. DeMuth, N.S.; Kerrisk, J.F. (Los Alamos 
Scientific Lab., NM). Trans. Am. Nucl. Soc.; 22: 421-422(Nov 
1975). 

From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 
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13052 Rates of fission-gas release from failed advanced FBR 
fuels into subassembly coolant channels. Chawla, T.C. (Argonne 
National Lab., IL). Trans. Am. Nucl. Soc.; 22: 422-423(Nov 1975). 

From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


13053 Response of EBR-II subassembly ducts to pressure pul- 
ses. Chopra, P.S.; Srinivas, S. (Argemes National Lab., IL). Trans. 
Am. Nucl. Soc.; 22: 440-441(Nov 1975). 

From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


determination of subas- 
bly yd loading. Marciniak, 
(Argonne National Lab., IL); Ash, J.E.; Cagliostro, D.J. Trans. 
Am. Nucl. Soc.; 22: 441-442(Nov 1975). 
From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


13055 GRABOW: computer code for 
fast reactor cores. Moran, T.J. (Argonne National Lab., IL). Trans. 
Am. Nucl. Soc.; 22: 513(Nov 1975). 

From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


13056 Optimum discharge burnup of advariced fueled 
LMFBRs. Chang, Y.I.; Barthold, W.P. (Argonne National Lab., 
IL). Trans. Am. Nucl. Soc.; 22: 515-516(Nov 1975). 

From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


13057 approach to radial zoning of large LMFBRs. 
King, M.J. (Argonne National Lab., IL). Trans. Am. Nucl. Soc.; 22: 
516-517(Nov 1975). 

From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


rise on pin 
optimization for advanced fueled LMFBRs. Chang, Y.I.; 
Orechwa, Y.; Barthold, W.P. ( een National Lab., IL). Trans. 
Am. Nucl. Soc.; 22: 517(Nov 1975). 

From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


13058 Effect of coolant and tem 
velocity perature 


13059 Development of a test facility for full- 
scale LMFBR steam generator tubes. Stevens, H.C.; France, D.M. 
(Argonne National Lab., IL). Trans. Am. Nucl. Soc.; 22: 538- 
540(Nov 1975). 

From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


13060 Performance of a reactivity meter for normal and off- 
normal operation at EBR-II. Larson, H.A.; Hyndman, R.W.; 
Sackett, J.I. (Argonne National Lab., IL). Trans. Am. Nucl. Soc.; 
22: 555-556(Nov 1975). 

From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


13061 Irradiation of m in the EBR-II core. Gavin, 
A.P.; Anderson, T.; Bobis, J.; M an, W.W. (Argonne National 
Lab., IL). Trans. Am. Nucl. Soc.; 22: 557(Nov 1975). 

From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


13062 Cover-gas h meter for sodium systems. McKee, 
J.M.; Skladzien, S.B.; Raue, D.J. (Argonne National Lab., IL). 
Trans. Am. Nucl. Soc.; 22: 557-558(Nov 1975). 

From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


13063 Problems in mathematical modeling of fast reactor core 
restraint systems. Moran, T.J.; McLennan, G.A. (Argonne National 
Lab., IL). Trans. Am. Nucl. Soc.; 22: 560(Nov 1975). 

From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 
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13064 Evaluation of LMFBR core restraint response. 
Fox, J.N. (General Electric Co., ——— CA); Fulford, P.J.; 
Yackle, T.R. Trans. Am. Nucl. Soc.; 22: 560-561(Nov 1975). 

From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


13065 Modeling of cladding gay using the endochronic 
theory. Kramer, J.M.; Deitrich, L.W. (Argonne National Lab., IL). 
Trans. Am. Nucl. Soc.; 22: 567(Nov 1975). 

From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


13066 plastic deformation of shell: an endochronic 
solution. Lin, H.C. (Argonne National Lab., IL). Trans. Am. Nucl. 
Soc.; 22: 567-568(Nov 1975). 

From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


13067 Evaluation of flow-induced vibration prediction 
techniques for in-reactor components. Mulcahy, T.M.; Turula, P. 
(Argonne National Lab., IL). Trans. Am. Nucl. Soc.; 22: 570- 
571(Nov 1975). 

From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


13068 Influence of scale size and fluid thermal properties 
simulating LMFBR outlet plenum behavior. Lorenz, J.J.; Carlson, 
R.D.; Howard, P.A. (Argonne National Lab., IL). Trans. Am. Nucl. 
Soc.; 22: 574-575(Nov 1975). 

From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


13069 Model to account for and inter-fuel as- 
sembly heat transfer. Sha, W.T.; Schmitt, R.C. (Argonne National 
Lab., IL). Trans. Am. Nucl. Soc.; 22: 575-576(Nov 1975). 

From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


13070 of wire- rod bundle mixing data and 
its Sha, W.T. (Argonne National Lab., IL); Culling- 
ford, H.S. Trans. Am. Nucl. Soc.; 22: 576-578(Nov 1975). 

From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


design considerations for a multi-tube sodium 
economizer. Hassberger, J.A. (Hanford Engineering Development 
Lab., Richland, WA); McConnell, P.M.; Olson, W.H. Trans. Am. 
Nucl. Soc.; 22: 578( Nov 1975). 
From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


13072 Temperature fluctuations and shaking forces in certain 
mixing tee rations. Kasza, K.E. (Argonne National Lab., 
IL). Trans. Am. Nucl. Soc.; 22: 579(Nov 1975). 

From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


13073 Performance of the environmental instrumented subas- 
sembly (XX07) in EBR-II. Gillette, J.L. (Argonne National Lab., 
IL); Smaardyk, A.; Smith, R.N. Trans. Am. Nucl. Soc.; 22: 
589( Nov 1975). 

From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


13074 Thermal-hydraulic analysis of the XX07 instrumented 
EBR-II subassembly using TH13D. Feldman, E.E.; Gillette, J.L.; 
Schmitt, R.C.; Sha, W.T. (Argonne National Lab., IL). Trans. Am. 
Nucl. Soc.; 22: 589-590(Nov 1975). 

From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


13075 Passive calorimetry system for measuring gamma energy 

rates in an LMFBR. Price, C.C. (Argonne National 

Lab., Idaho Falls, ID); Laskiewicz, R.A.; Lowery, V.W. Trans. Am. 
Nucl. Soc.; 22: 684-685(Nov 1975). 

From American Nuclear Society 1975 winter meeting; San 

Francisco, CA, USA (16 Nov 1975). 
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13076 Gas-cooled fast reactor benchmark critical assembly. 
Bhattac'! a, S.K.; McKnight, R.D.; Robinson, W.R.; Bohn, 
E.M.; Rusch, G.K.; Martens, F.H.; LeSage, L.G. (Argonne Na- 
tional Lab., IL). Trans. Am. Nucl. Soc.; 22: 696-697(Nov 1975). 

From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


13077 Central worth and spectral measurements in the GCFR 
Phase I assembly. Morman, J.A.; Bhattacharyya, S.K.; Smith, D.M.; 
McKnight, R.D.; Yule, T.J.; Bohn, E.M. (Annee National Lab., 
IL). Trans. Am. Nucl. Soc.; 22: 697-699(Nov 1975). 

From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


13078 Nuclear characteristics of a 1000-MW(e) molten-salt 
breeder reactor. Engel, J.R.; Kerr, H.T.; Allen, E.J. (Oak Ridge 
a Lab., TN). Trans. Am. Nucl. Soc.; 22: 705-706(Nov 
). 
From American Nuclear Society 1975 winter ing; San 
Francisco, CA, USA (16 Nov 1975). re 


13079 Relation between basic and design parame- 
ters: a study related to CRBR. , G.F. (Oak Ridge National 
Lab., TN); Salvatores, M.; Hsueh, Y. Trans. Am. Nucl. Soc.; 22: 
719-720(Nov 1975). 

From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). ~~ 


13080 Overview of fuel handling requirements and systems. 
Amorosi, A. (Argonne National Lab., IL); Matte, J. Trans. Am. 
Nucl. Soc.; 22: 769(Nov 1975). 

From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


13081 Core unloading schemes. Duffy, J. (Detroit Edison Co., 
MI); Hutter, E.; Lawroski, H.; Pardini, J. Trans. Am. Nucl. Soc.; 
22: 769-770(Nov 1975). 

From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


13082  In-plant fuel Kaspic, 


uel handling transport and storage. 
W.A. (Argonne National Lab., IL). Trans. Am. Nucl. Soc.; 22: 
770-771(Nov 1975). 
From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


13083 LMFBR spent-fuel and new-fuel inspection and han- 
. Youngquist, C.H. (Argonne National Lab., IL). Trans. Am. 
. Soc.; 22: 771-772(Nov 1975). 
From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


13084 Brief description of LMFBR fuel systems. 
Yevick, J. (Energy Research and Development Administration, 
Washington, DC); Warberg, H.S.; Lawroski, H. Trans. Am. Nucl. 
Soc.; 22: 776-777(Nov 1975). 

From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


13085 Advanced fuel handling concept. Fromm, L. (Argonne 
National Lab., IL); Mathay, P.W. Trans. Am. Nucl. Soc.; 22: 777- 
778(Nov 1975). 

From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


13086 Sh calculations for a 300-MW(e) gas-cooled fast 
reactor. Bartine, D.E. (Oak Ridge National Lab., TN); 
Pace, J.V. III; Williams, L.R.; Knight, J.R. Trans. Am. Nucl. Soc.; 
22: 786-787(Nov 1975). 
From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


13087 Sensitivity studies of rupture life with respect to 
density and cladding or advanced fuel elements. 
ang, C.I.; Barthold, W.P. (Argonne National Lab., IL). Trans. 
Am. Nucl. Soc.; 22: 180-181(Nov 1975). 
From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 
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13088 Biaxial creep characteristics of GCFR at 650°C 
and 32.4-ksi hoop stress. Yaggee, F.L.; Purohit, A. (Argonne Na- 
tional Lab., IL). Trans. Am. Nucl. Soc.; 22: 182-183(Nov 1975). 

From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


13089 Cladding ovalities in advanced LMFBR fuel elements. 
Kerrisk, J.F.; Barner, J.O.; Petty, R.L. (Los Alamos Scientific Lab., 
NM). Trans. Am. Nucl. Soc.; 23. 186-187(Nov 1975). 

From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). : 


13090 Irradiation of the Mark-IA metallic fuel elements with 
bond sodium defects to their burnup limit in EBR-II. Koenig, J.F.; 
Hayner, G.O. (Argonne National Lab., Idaho Falls, ID). Trans. 
Am. Nucl. Soc.; 22: 188-189(Nov 1975). 

From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


13091 Fission release and examination 
of Mark-II metallic fuel element irradiated to end-of-life conditions 
in EBR-II. Koenig, J.F.; Hayner, G.O. (Argonne National Lab., 
Idaho Falls, ID). Trans. Am. Nucl. Soc.; 22: 189-190(Nov 1975). 

From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


13092 Cladding failure observations on Mark-IA 
driver fuel irradiated in EBR-II. Olson, N.J. (Battelle Northwest 
Labs., Richland, WA); McClellan, G.C.; Lehmann, J.L. Trans. Am. 
Nucl. Soc.; 22: 190-191(Nov 1975). 

From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


13093 Failure observations on experimental 
Mark-II fuel elements irradiated in EBR-II. Olson, N.J. (Battelle 
Northwest Labs., Richland, WA); Flinn, J.E.; Johnson, K.A. Trans. 
Am. Nucl. Soc.; 22: 191-192(Nov 1975). 

From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


13094 Application of fracture mechanics to Mark-II driver ele- 
ment cladding. , P.S.; Wu, T.S.; Hofman, G.L. (Argonne 
National Lab., IL). Trans. Am. Nucl. Soc.; 22: 192-193(Nov 1975). 

From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


13095 Residual cold work and its influence on tensile proper- 
ties of types 304 and 316 stainless steels. Sikka, V.K.; Swindeman, 
R.W.; Hebble, T.L.; Booker, M.K. (Oak Ridge National Lab., TN). 
Trans. Am. Nucl. Soc.; 22: 198-199(Nov 1975). 

From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


13096 Effect of carbon on the creep-rupture properties of 2 
1/4Cr—1 Mo steel weldments. Klueh, R.L.; Cannonico, D.A. (Oak 
Ridge National Lab., TN). Trans. Am. Nucl. Soc.; 22: 199- 
200( Nov 1975). 

From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


13097 Sodium in-pile loop experiment on delayed neutron de- 
tector-, precipitator-, and cover-gas gamma-ray spectrometer-type 
fuel failure detection Sakai, E.; Katagiri, M.; Itoh, H. 
(Japan Atomic Energy Research Inst., Ibarakiken). /EEE Trans. 
Nucl. Sci.; NS-23: No. 1, 363-374(Feb 1976). 

From 22. nuclear science symposium and 7. nuclear power 
systems symposium; San Francisco, CA, USA (19 Nov 1975). 

Performance of four different types of fuel failure detection 
systems has been studied using a sodium in-pile loop located in 
Japan Research Reactor No. 2. In the sodium in-pile loop, 8.5 liter 
sodium circulates through an irradiation section (500°C), a main 
cooler (400°C), an expansion tank (380°C), an 
pump, and a main heater at a flow rate of 3 liters/min. In the ir- 
radiation section, four metallic uranium (20 percent enriched) 
plates of a total amount of U-235 of 9.18g had been irradiated at a 
thermal neutron flux of 5.4 x 10' n/cm® sec. A delayed neutron 
detector consisting of a BF, counter system in a graphite modera- 
tor (50 cm x 50 cm x 80 cm) detects delayed neutrons from fis- 
sion products in the expansion tank. Helium cover gas over the 
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1372 
sodium in the expansion ety eee ghee ucts to a 
precipitator by which beta-rays from Rb-88 and Cs-138 collected 
on the precipitator wire are detected. The precipitator was 
modified to measure gamma-ray tra from wire using a 
Ge(Li) detector system for the nuclide identification. The helium 
gas is also gui into a gas reservoir whose gamma-ray spectra 
are analyzed by another Ge(Li) detector system. Construction and 
performance of these detection systems is described in detail and 
their detection sensitivities and response are compared. 


POWER REACTORS, AUXILIARY, MOBILE, 
PACKAGE, AND TRANSPORTABLE 


REFER ALSO TO CITATION(S) 12993, 13074 


13098 (N—75-16355) Visible spectral power emitted from a 
laser produced uranium plasma. Williams, M.D.; Jalufka, N.W. 
(National Aeronautics and Space Administration, Langley Station, 
Va. (USA). Langley Research Center). Jan 1975. 10p. (NASA- 
TM-X—72626). NTIS $3.25. 

The development of plasma-core nuclear reactors for ad- 
vanced terrestrial and ¢-power sources is researched. Experi- 
mental measurements of the intensity and the spectral distribution 
“a r from a nonfissioning uranium plasma are reported. 
( ) 


REGULATION AND LICENSING 
REFER ALSO TO CITATION(S) 13099, 13100, 13103 


13099 (DOCKET-50220—510) Nine Mile Point Nuclear Sta- 
tion, Unit 1. Annual report of operation, 1975. (Niagara Mohawk 
Power Corp., Syracuse, N.Y. (USA)). 25 Feb 1976. 114p. Dep. 
NTIS $5.50. 

Net electrical power generated was 3,044,948 MWh(e) with 
the reactor on line 6,238 hrs. Information is presented concerning 
power generation, shutdowns, corrective maintenance, chemistry 
and radiochemistry, occupational radiation exposure, release of 
radioactive materials, reportable occurrences, effluent and waste 
oo. meteorological summary, and environmental monitoring. 
(FS) 


13100 (DOCKET-50254—713) Quad-Cities Station, Units 1 
and 2. Annual 1975. (Commonwealth Edison Co., Chicago, 
1976. 122p. (DOCKET-50265—705). Dep. NTIS 


Net’ electrical power generated by Unit | was 2,246,757 
MWh(e) with the generator on line 4,287.5 hrs while Unit 2 
eset 1,729,147 MWh(e) with the generator on line 3,056.21 

rs. Information is presented concerning operations, power genera- 
= shutdowns, maintenance, changes, tests, and experiments. 
(FS) 


13101 (DOCKET-50261—648) H. B. Robinson Plant, Unit 2. 
Semiannual operating report No. 11, July—December 1975. 
(Carolina Power and Light Co., Raleigh, N.C. (USA)). 27 Feb 
1976. 313p. 

Net electrical power generated was 2,119,115 MW(e) with 
the generator on line 3,308 hrs. Information is presented concern- 
ing operation, power generation, shutdowns, corrective main- 
tenance, occupational radiation exposure, release of radioactive 
— tests, inspections, refueling, and steam generator outage. 
(FS) 


13102 (DOCKET-50263—601) Monticello Nuclear Generating 
Plant, Unit 1. Semiannual operating report, July—December 1975. 
(Northern States Power Co., Minneapolis, Minn. (USA)). | Mar 
1976. 76p. Dep. NTIS $5.00. 

Net electrical power generated was 1,103,754 MWH(e) 
with the reactor on line 2.748 hrs. Information is presented con- 
cerning power generation, shutdowns, corrective maintenance, 
chemistry and radiochemistry, occupational radiation exposure, 
release of radioactive materials, and environmental radiation moni- 
toring. (FS) 


13103 (DOCKET-50277—613) Peach Bottom Atomic Power 
Station, Units 2 and 3. Semiannual operating report No. 5, 
1975. (Philadelphia Electric Co., Pa. (USA)). 
1976. Sip. (DOCKET-50278—531). Dep. NTIS $4.50. 

Net electrical power generated by Unit 2 was 2,070,655 
MWh(e) with the generator on line 3,508 hrs while Unit 3 
ee 2,309,418 MWh(e) with the generator on line 4,102 hrs. 
information is presented concerning operations, equipment, main- 


tenance, radioactive waste, personnel exposures, organization 
changes, and training. (FS) 


13104 (DOCKET-50282—493) Prairie Island 
Plant, Units 1 and 2. Semiannual operating report 

5, July— 1975. (Northern States Power Co., Min- 

neapolis, Minn. (USA)). 1 Mar 1976. 38p. (DOCKET- 

50306—375). 

Net electrical power generated by Unit 1 was 1,932,069 
MWH(e) with the generator on line 3,945 hrs. Unit 2 generated 
1,746,377 MWH(e) with the generator on line 3,677 hrs. Informa- 
tion is presented concerning operations, power generation, shut- 
downs, maintenance, changes, tests, experiments, radioactive ef- 
fluents, and radiation environmental monitoring. (FS) 


13105 (DOCKET-50331—614) Duane Arnold Energy Center, 
Unit 1. Semiannual report, July—December 1975. (lowa Electric 
Light and Power Co., Cedar Rapids (USA)). 26 Feb 1976. 226p. 
Dep. NTIS $8.00. 

Net electrical power generated was 1,297,280 MWh(Ee) 
with the reactor on line 3,770.5 hrs. Information is presented con- 
cerning operations, power generation shutdowns, corrective main- 
tenance, primary coolant chemistry, occupational radiation expo- 
sure, release of radioactive materials, changes, tests, and radiation 
and nonradiation environmental monitoring. (FS) 


13106 (FIND—50320-R1) FIND: Three Mile Island Nuclear 
Station, Unit 2. Moore, M.M. (ed.). (Nuclear Regulatory Commis- 
sion, Washington, D.C. (USA)). Feb 1976. 25p. Dep. NTIS $3.50. 

This index is presented as a guide to microfiche items | 
through 182 in Docket 50320. This Docket was assigned to the 
Application, made by Metropolitan Edison Company, Jersey Cen- 
tral Power and Light Company, and Pennsylvania Electric Com- 
pany, to construct and operate Three Mile Island Nuclear Station 
Unit 2. Material received from April 29, 1968 through October 22, 
1975 is included. 


13107 (FIND—50346-R1) FIND: Davis—Besse Nuclear Power 
Station. Williams, W.H. (ed.). (Nuclear Regulatory Commission, 
Washington, D.C. (USA)). Mar 1976. 28p. Dep. NTIS $4.00. 

This index is presented for microfiche items 1—179 
(excluding items 164 and 170), dated Aug. 1969—Nov. 26, 1975, 
of Docket 50346, Davis—Besse Nuclear Power Station. The 
material includes that submitted by Toledo Edison Company in be- 
half of itself and Cleveland Electric Illuminating Company, in con- 
junction with their applications to build and later operate 
Davis—Besse. Also included is correspondence from NRC and 
various agencies concerning application review. 


13108 (FIND—50471-S1) FIND: Pilgrim Nuclear Power Sta- 
tion, Unit 2. Carter, E.P. (ed.). (Nuclear Regulatory Commission, 
Washington, D.C. (USA)). Feb 1976. 20p. Dep. NTIS $3.50. 

An index is presented for the docket report material sub- 
mitted in conjunction with the application for a nuclear power 
plant construction permit and operating license. The index cita- 
tions are to the beginnings of major headings, sections, responses, 
etc., and refer to grid coordinates on microfiche sheets prepared 
for each docket report. 


13109 (FIND-STN—50447-R1) FIND: Standard Safety Analy- 

sis Report (GESSAR-238). Hendricks, P.L. (ed.). (Nuclear Regula- 

= Commission, Washington, D.C. (USA)). Feb 1976. 23p. Dep 
S $3.50. 

This index is presented as a guide to microfiche items in 
Docket STN-50447, which was assigned to the BWR/6 STAN- 
DARD SAFETY ANALYSIS REPORT (GESSAR-238) submitted 
by General Electric Company, San Jose, California. The report 
describes and analyzes a standard BWR/6 boiling water reactor 
with a Mark III containment system designed for initial operation 
at approximately 3579 MW(t) with a net electrical output of ap- 
proximately 1220 megawatts. 


13110 (FIND-STN—50488) FIND: Thomas L. Perkins Nuclear 
Station, Units 1, 2, and 3. Carter, E.P. (ed.). (Nuclear Regulatory 
Commission, Washington, D.C. (USA)). Feb 1976. 25p. Dep. 
NTIS $3.50. 

An index is presented for the docket report material sub- 
mitted in conjunction with the application for a nuclear power 
plant construction permit and operating license. The index cita- 
tions are to the beginnings of major headings, sections, responses, 
etc., and refer to grid coordinates on microfiche sheets prepared 
for each docket report. 


13111 (FIND-STN—50491) FIND: Cherokee Nuclear Station, 
Units 1, 2, and 3. Carter, E.P. (ed.). (Nuclear Regulatory Commis- 
sion, Washington, D.C. (USA)). Mar 1976. 25p. Dep. NTIS $3.50. 

A three-part guide is given for the microfiche of DOCKET- 
STN-50491 items, which have been received and filmed in the 


| — 
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USERDA Technical Information Center (TIC) through October 
1975: (1) a numerical list of items 1—94 for Units 1, 2 and 3 of 
Cherokee Nuclear Station, currently in the construction-permit 
oe. (2) a categorized list by document groupings, and (3) an 
ytical index (citing specific sheets and grid coordinates within 
the microfiched items) of the major reports of the application 
{general information, the safety analysis report (SAR), the en- 
vironmental report (ER), and the antitrust information] and the 
commission review [the final environmental statement (FES)]. 


13112 (FIND-STN—5S0545) FIND: Reference Safety Analysis 
Report (RESAR-3S). Hendricks, P.L. (ed.). (Nuclear Regulatory 
Commission, Washington, D.C. (USA)). Mar 1976. 1 1p. NTIS. 
This index is presented as a guide to microfiche items 1 
through 9 in Docket STN-50545, which was assigned to Reference 
Safety Analysis Report (RESAR-3S) submitted by Westinghouse 
Electric Corporation, Pittsburgh, Pennsylvania. RESAR-3S 
describes the Westinghouse standardized four-loop, single-unit 
nuclear steam supply system for a pressurized water reactor. 


13113 (NRCI—75/12) Nuclear Regulatory Commission is- 
suances, December 1975. (Nuclear Regula Commission, 
Washington, D.C. (USA)). Feb 1976. 200p. TIC $3.25. 

Issuances of the U. S. Nuclear Regulatory Commission, the 
Atomic Safety and Licensing Appeal Boards, and the Atomic 
Safety and Licensing Boards are presented. (JWR) 


13114 (NRCI—75/INDEX-1) Indexes to Nuclear 
Commission issuances, January 19—June 1975. (Nuclear Regulato- 
ry Commission, Washington, D.C. (USA)). 1975. T7p. TIC $2.50. 

Case name and legal citation indexes to issuances of the 
Nuclear Regulatory Commission, the Atomic Safety and Licensing 
Board, and the Atomic Safety and Licensing Appeal Board are 
presented. (JWR) 


13115 (NRCI—76/1) Nuclear 
suances, January 1976. (Nuclear Regulatory Commission, 
Washington, D.C. (USA)). Mar 1976. 82p. TIC $3.25. 

Issuances received from the U. S. Nuclear Regulatory Com- 
mission, the Atomic Safety and Licensing Appeal Boards, and the 
Atomic "Safety and Licensing Boards are presented. 


13116 (NUREG/PRDI—76/4) Power Reactor Docket Informa- 
tion. (Nuclear Regulatory Commission, Washington, D.C. (USA)). 
Apr 1976. 81p. TIC $3.50. 

Citations and subject indexing to the documentation as- 
sociated with civilian nuclear power plants are presented. This 
material is that which is submitted to the US Nuclear Regulatory 
Commission in support of applications for construction and operat- 
ing licenses. Citations are listed by Docket number in accession 
number sequence. The Table of Contents is arranged both by 
Docket number and by nuclear power plant name. 


13117 (PB—239873) Construction status of nuclear power 
plants: data for decisions, management by objectives. Status sum- 
mary report. (Nuclear Regulatory scr nant Washington, D.C. 
(USA). Office of Management Information and Program Control). 
1975. 12 issues, vp. aa oe Paper copy available 
$100/year, single copy $10.00 

This monthly report, a part of the Management Information 
system of the Nuclear Regulatory Commission (NRC), presents 
data used by the NRC to monitor construction of nuclear power 
plants. Scheduling information for each unit under construction is 
presented in a network diagram, along with details on items affect- 
ing NRC’s decision as to whether an operating license should be 
issued. The report also contains summary data on stages of reactor 
construction, sli in fuel loading dates, and fuel load projec- 
tions for all units under construction. (GRA) 


13118 (PB—239874) Operating units status report; licensed 
Operating reactors, data for decisions. Status (Nuclear 
Regulatory Commission, Washington, D.C. (USA). Office of 
Management Information and Program Control). 1975. 12 issues, 
vp. (NUREG—75/020). Paper copy available $100/year, single 
copy $10.00. 

This monthly report, a part of the Management Information 
System of the Nuclear Regulatory Commission (NRC), presents 
Operating statistics for all of the commercial nuclear power reac- 
tors in the United States. It contains summary monthly and year- 
to-date data on power generation, outages, availability, wad capaci- 
ty, as well as comparative performance statistics on fossil and 
nuclear units. It also includes specific information on each reactor, 
as submitted by the licenses and the NRC regional offices, regard- 
ing items such as inspection status, average daily power level, 
Operating status (monthly, year-to-date, and cumulative), unit shut- 
downs, and — reductions. (GRA) 


Commission is- 
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13119 (REG/G—1. a Calculation of annual doses to 
man from routine releases of reactor effluents for the purpose of 
evaluation compliance with 10 CFR part 50, appendix I. (Nuclear 
Regulatory Commission, Washington, D.C. (USA). Office of Stan- 
dards Development). Mar 1976. 69p. NUREG. 

To implement Appendix I, the NRC staff has developed a 
series of guides that provide methods acceptable to the staff for 
the calculation of reoperational estimates of effluent releases, 
dispersion of the effluent in the atmosphere and different water 
bodies, and estimation of the associated radiation doses to man. 
The guide presented describes basic features of these calculational 
models and suggests parameters for the estimation of radiation 
doses to man from effluent releases. The methods used are general 
approaches that the NRC staff has developed for application in 
lieu of specific parameters for individual sites. The use of site- 
specific values by the applicant is encouraged. However, the as- 
sumptions and methods used to obtain these parameters should be 
fully described and documented. 


13120 (REG/G—1.111(3-76)) Methods for estimating at- 
mospheric transport and dispersion of gaseous effluents in routine 
releases from light-water-cooled reactors. (Nuclear Regulatory 
Commission, Washington, D.C. (USA). Office of Standards 
Development). Mar 1976. 24p. NUREG. 


13121 Probabilistic risk assessment in the nuclear regulatory 
process in the United States: history and perspective. Hanauer, S.H. 
(Nuclear Regulatory Commission, Washington, DC). Trans. Am. 
Nucl. Soc.; 23: 455( Nov 1975). 

From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


13122 Current plans of the staff for the use of 
probabilistic assessment. Eisenhut, D.G.; DeYoung, R.C. (Nuclear 
Regulatory Commission, Washington, DC). Trans. Am. Nucl. Soc.; 
22: 456(Nov 1975). 

From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


13123 Concerns of intervenors in nuclear power plant licensing 
hearings. Shaffer, H.C. Ill (Ebasco Services Inc., New York); Hen- 
dricks, J.; Anoba, R.; Solan, G.; Deutsch, O.; Cook, A.; Zimmer- 
man, W. Trans. Am. Nucl. Soc.; 22: 531(Nov 1975). 

From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


13124 Development of radiation shielding standards in the 
American Nuclear Society. Trubey, D.K. (Oak Ridge National Lab., 
TN). Trans. Am. Nucl. Soc.; 22: 828-829(Nov 1975). 

From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


Plants’’. Persiani, P.J. (Argonne National Lab., IL). Trans. Am. 
Nucl. Soc.; 22: 829( Nov 1975). 

From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


13126 Geological considerations in the preparation of environ- 
mental 


impact statements for nuclear power plants. Jahns, R.H. 
(Stanford Univ., CA). Trans. Am. Nucl. Soc.; 22: 82(Nov 1975). 
From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


13127 Preparation of environmental statements: 
radiological considerations. Unruh, C.M. (Battelle Northwest Labs., 
Richland, WA). Trans. Am. Nucl. ‘Soc.; 22: 83(Nov 1975). 

From American Nuclear Society 1975 winter meeting; San 


Francisco, CA, USA (16 Nov 1975). 


13128 Mid-career and nuclear regulation. Wright, 
R.L. Jr.; Allen, R.A. (Nuclear Regulatory Commission, Washing- 
ton, DC). Trans. Am. Nucl. Soc.; 22: 88-89(Nov 1975). 

From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


13129 (REG/G—1.29(Rev.2)(2-76)) Seismic design classifica- 
tion. (Nuclear Regulatory Commission, Washington, D.C. (USA). 
Office of Standards Deve nt). Feb 1976. 4p. NUREG. 
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13125 Progress report on the development of the standard on 
‘Program for Testing Radiation Shielding in Nuclear Reactor 
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classifying the safety-related components of LWR power 
to withstand the effects of the safe 
shutdown 


ECONOMICS 
REFER ALSO TO CITATION(S) 13511 


13130 (SIVO— 1315) Trends of capital construction in electric 
Bebarova, L.; Guetlingova, M. (Ustredi Vedeckych, 

echnickych a Ekonomickych Informaci, Prague 
(Czechoslovakia). Usek Technickoek ickych Informaci). Dec 
1974. 52p. (In Czech). INIS. 

65 refs.; available from Ustredi , Technickych a 
Ekonomick ch Informaci, (Czec vakia). Usek 
Technickych Informaci. 

Costs of capital construction and of production are com- 
pared for conventional and for nuclear power plants. Profitability 
of nuclear power is pointed out and the need of nuclear power 
plant construction is stressed. Projects are outlined of nuclear 
power development in advanced countries. Also discussed are the 
possibilities of constructing economical peak-load power plants. 


13131 Nuclear power and fuel requirements, 
1975—2000. Goodman, E.; Krymm, R. Int. At. Energy Agency 
Bull.; 17: No. 3, 5-20(Jun 1975). 

Recent forecasts of the nuclear capacity expected to be in 
operation in the world over the next 25 years are briefly reviewed. 
An analysis of the margins of uncertainty affecting nuclear power 
forecasts leads to the selection on a probable and a maximum esti- 
mate, on the basis of which uranium and enrichment requirements 
are mgapoed and compared with present and potential sources of 
supply. 


CONSTRUCTION AND OPERATION 
REFER ALSO TO CITATION(S) 12905 


FUEL CYCLE 


REFER ALSO TO CITATION(S) 12581, 12582, 12583, 12584, 
12585, 12586, 12589, 12590, 12591, 12981, 13773, 13855 


13132 (INIS-mf— 1966/3) The economic of the 
nuclear fuel circuit. Yiftah, S. (Israel Nuclear Society, Yavne). 
1975. 14p. (In Hebrew). INIS. 

From Symposium on nuclear fuel in Israel; Rehovot, Israel 
(1 Jul 1975). 

The various s and costs in a nuclear fuel circuit from 
uranium ores to waste disposal are described, together with the 
average amounts of nuclear materials going through those stages. 
Comparative evaluations of different energy sources are made. 
— for the organization of Israel's eventual solution to its 
nuclear fuel requirements are offered. 


13133 (INIS-mf— 1966/6) In-core fuel management in nuclear 
power plants. Greenspan, E. (Israel Nuclear Society, Yavne). 
1975. 26p. (In Hebrew). INIS. 

From Symposium on nuclear fuel in Israel; Rehovot, Israel 
(1 Jul ). 

A description of the core in nuclear power plants is given, 
followed by the operational conditions that should be takes | into 
account in its construction. Efficiency in the use of the fuel, the 
changes occurring in the core during operation and the possibility 
of changing its structure and composition even after the reactor 
had been erected are dealt with. Special emphasis is given to the 
desirability of an independent in-core fuel management for Israel's 
future nuclear power station. 


13134 Considerations on the separation of 
= Wolf, D. (Israel Nuclear Society, 
(In Hebrew). INIS. 
m Symposium on nuclear fuel in Israel; Rehovot, Israel 
(1 Jul 1975), 

The two processes for energy production by uranium-fuelled 
reactors, heavy water moderation and uranium enrichment are 
described; their respective advantages and disadvantages are 
discussed. The uranium and hydrogen isotope separation processes 
are sketched and their economic side is examined. The various 
groups of countries and institutions established to facilitate these 
processes are shown and ways are p d to overcome tempora- 
of enriched uranium. Forecasts for highly increased 

of enriched uranium during the present decade are made. 
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PROCESS HEAT REACTORS 


REFER ALSO TO CITATION(S) 12323, 12398 


13135 (GEEST—75-001(Vol.1)) Small nuclear process heat 
plants (SNPH) using pebble bed reactor. Volume I. (Committee on 
Foreign Affairs (U.S. Congress. House), Washin , D.C.). Nov 
1975. 459p. (ORNL-SUB—4352-1(Vol.1)). Dep. S $12.00. 

For Union Carbide Corp., Oak Ridge, TN. 

Conceptual designs are presented of a VHTR 500 MW(t) 
helium cooled, pebble bed reactor (PBR) coupled separately to a 
steam generator, steam reformer or closed cycle gas turbine for 
the production of process steam, hydrogen, and/or electricity. An 
intermediate heat exchanger (IHX) between the reactor coolant 
and the process stream was a study requirement. Engineering feasi- 
bility, costs and the necessary development programs are 
presented. (auth) 


13136 (GEEST—75-001(Vol.2)) Small nuclear process heat 
plants (SNPH) using pebble bed reactor. Volume II. (Committee on 
Foreign Affairs (U.S. Congress. House), Washington, D.C.). Nov 
1975. 307p. (ORNL-SUB—4352-1( Vol.2)). Dep. NTIS $9.75 

For Union Carbide Corp., Oak Ridge, TN 

Chapters are included on safety, the development program, 
resource requirements, district heat in West Germany, the FRG 
concept, materials, and alternate studies. (JWR) 


13137 (LA-UR—75-2352) High temperature nuclear 

heat systems for chemical processes. Jiacoletti, R.J. (Los Alamos 
Scientific Lab., N.Mex. (USA)). 1976. Contract W-7405-eng-36. 
21p. (CONF-760402—3). Dep. NTIS $3.50. 

From 81. national meeting of the American Institute of 
Chemical Engineers; Kansas City, Missouri, United States of Amer- 
ica °USA® Apr i 1976). 

The development planning and status of the very high tem- 
perature gas cooled reactor as a source of industrial process heat is 
presented. The dwindling domestic reserves of petroleum and natu- 
ral gas dictate major increases in the utilization of coal and nuclear 
sources to meet the national energy demand. The nuclear process 
heat system offers a unique combination of the two that is environ- 
mentally and economically attractive and technically sound. Con- 
ceptual studies of several energy-intensive processes coupled to a 
nuclear heat source are presented. (auth) 


13138 (ORNL/TM—S261 ) Critical evaluation of high-tempera- 
ture gas-cooled reactors to coal conversion. Spiewak, I.; 
Jones, J.E. Jr.; Rittenhouse, P.L.; DeStefano, J.R.; Delene, J.G. 
(Oak Ridge National Lab., Tenn. (USA)). Dec 1975. Contract W- 
7405-eng-26. 86p. Dep. NTIS $5.00. 

A critical review is presented of the technology and costs of 
very high-temperature gas-cooled reactors (VHTRs) applicable to 
nuclear coal conversion. Coal conversion processes suitable for 
coupling to reactors are described. Vendor concepts of the VHTR 
are summarized. The materials requirements as a function of 
process temperature in the range 1400 to 2000°F are analyzed. 
Components, environmental and safety factors, economics and 
nuclear fuel cycles are reviewed. It is concluded that process heat 
supply in the range 1400 to 1500°F could be developed with a 
high degree of assurance. Process heat at 1600°F would require 
considerably more materials development. While temperatures up 
to 2000°F appear to be attainable, considerably more research and 
risk were involved. A demonstration 4 would be required as a 
step in the commercialization of the VHTR. 


NUCLEAR REACTOR TECHNOLOGY 


REFER ALSO TO CITATION(S) 15351 


13139 (INIS-mf—2006, pp 33-71) Fission reactors. Symonds, 
J.L. Jan 1974. 

_ In Physics and the energy industry. Summer school in 
physics. 

Basic concepts and definitions of the atomic nucleus, bind- 
ing energy, forces between nucleons, neutron reactions, radioactive 
decay and nuclear fission are discussed. Fission reactor technology 
and the utilization of fission energy as a resource are also 
discussed. The problem of the environment and reactor safety are 
considered. 
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THEORY AND CALCULATION 


REFER ALSO TO CITATION(S) 12567, 14970, 14980, 14985, 
14987, 15081 


13140 (ANL—8010) Applied Physics Division annual report, 
1, 1971—June 30, 1972. (Argonne National Lab., Ill. 
)). 1972. Contract W-31-109- -Eng-38. 615p. AT. 
Separate abstracts are presented for four major sections 
concerning gy and and fast reactor 
rimental techni ities, reactor 


13141 (ANL—8010, pp ‘ais Reactor computation 
methods and theory. 1972. 

In Applied Physics Division annual report, J t, 
1972. uly 

© a large degree of reactor and 

formance depends upon the the 
portrayal in accurate mathematical representation, and the oats 
and efficiency of computational methods. A priori, the continuous 
development and refinement of theory and computational methods 
lead to the design of more dependable, safer, and better-perform- 
ing reactors. It is with this intent that the studies described in this 
section were undertaken. (auth) 


13142 (CONF-760408—1) Reactor noise 5 eevee by statistical 
pattern recognition methods. H L.C.; Gonzalez, R.C. 
ys — National Lab., Tenn. (U A)). 1976. 42p. Dep. NTIS 


is IEEE southeastern conference; Knoxville, Tennessee, 
United States of America *USA® (Apr 1976). 

A multivariate statistical pattern recognition system for 
reactor noise analysis is presented. The basis of the system is a 
transformation for correlated variables and algorithms 
for inferring probability density functions. The system is 
to ae of statistical properties of the data, and it has learning, 
tracking, updating, and data compacting ities. S 
design emphasizes control of the false-alarm en abilities to 
learn normal patterns, to recognize deviations from these patterns, 
and to reduce the dimensionality of data with minimum error were 
evaluated by experiments at the Oak Ridge National Laboratory 
(ORNL) High-Flux Isotope Reactor. Power perturbations of less 
than 0.1 percent of the mean value in selected frequency ranges 
were detected by the pattern recognition system. 


13143 (IBK—1267) Computing programme SPEGTAR. Al- 

i akov, D.; Bosevski, T. (Institut za Nuklearne Nauke Boris 

oe (Yugoslavia)). 1974. 10p. (In Serbian). INIS. 
tables. 


The computing program SPEGTAR, which calculates the 
space-energy distribution of neutron flux and the related integral 
—. in a cylindircal multiregion reactor lattice cell, is 

tibed. Energy dependence is treated by the multigroup approx- 
imation. An improved collision probability method for solving in- 
tegral transport equation with isotropic scattering in each energy 
group has been used. Extraneous source or eigenvalue 
are solved subject to white boundary conditions. (auth) 


13144 (INIS-mf—1961) Analytical model for the optimal con- 

trol of transient concentrations of Xe'* in an reactor. Vu- 

kovic, D. reo. Belgrade (Yugoslavia)). [nd]. 7p. (In 

Serbian). 

mea From 19. Yugoslav Conference; Ohrid, Yugoslavia (2 Jun 
). 

The problem of control of '*Xe transition concentrations in 
thermal reactors has been explained and solved by using Pon- 
triagin's theorem of optimum processes. Minimum transition time 
from one to the other energy level (the method of optimum time) 
was used as the optimization criterion. A new analytical model for 
—_ strategy of control rods has been developed and illustrated 
by its application to a three dimensional model of the reactor. 


13145 ( determination of materi- 
“ae fast reactors. Sotic, O.; Kunc, M. (Institut za 
uklearne Nauke Boris Kidric, Belgrade (Yugoslavia). [nd]. Ilp. 
(In Serbian). INIS. 
oie From 19. Yugoslav Conference; Ohrid, Yugoslavia (2 Jun 
). 

The developed method for determination of material buck- 
ling in fast reactor systems has been analyzed and some improve- 
ments made. The non-cylindrical shape of the reactor core is taken 
into account and the linear correlation between experimental and 
spare reaction rate traverses has been thoroughly studied. 

corresponding computer program BUCKLING was written 
and applied to measurements in the fast reactor assembly SNEAK- 
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7A in Karlsruhe. The evaluation of measurements was performed 
with the latest cross-section sets available at the Kernforschungzen- 
trum Karlsruhe. 


13146 )) SOLA: a numerical solution al- 
yey ae transient fluid flows, addendum. Hirt, C.W.; Nichols, 
.D.; Romero, N.C. (Los Alamos Scientific Lab., N.Mex. (USA)). 
Jan 1976. Contract W-7405-eng-36. 19p. Dep. NTIS $4.50. 
Improvements and corrections to the SOLA-SURF com- 
puter code are presented. 


we Use of variational techniques for 
reg ny! neutron detection efficiency. Lin, S.; Robinson, 

; Flanagan, G.F. F (Ok Ridge National Lab., Tenn. (USA)). 
Feb 1976. Contract W-7405-eng-26. 99p. Dep. NTIS $6.50. 

Thesis. Submitted to Univ. of Tennessee, Knoxville. 

The neutron detection efficiency is a parameter required in 
the measurement of reactivity by the modified source technique. 
The direct solution of the detection efficiency at a perturbed state 
is - To solve for this, a particular variational functional, the 
Lewins type variational functional, is presented. The functional is 
a ratio of two other functionals, each dealing with a reaction rate. 
The evaluation of this particular functional was done by treating 
the numerator and the denominator functionals separately. This 
leads to three flux equations, one for forward flux, and two for ad- 
joint fluxes. The advantages of this formulation over, and the 
equivalence of this formulation to, the conventional functional 
presented in the literature are described in detail. The flexibility of 
the proposed functional is demonstrated by using it to estimate the 
detection efficiency with four different methods: variational inter- 
polation, conventional variational, variational extrapolation, and 
multi-reference-state variational. Results are presented for one- 
dimensional and two-dimensional . All results are com- 
pared with direct calculations. In all cases, the results show that 
the variational interpolational method and the multi-reference-state 
variational method are efficient and practically acceptable. 


13148 (ORNL/TM—5296) AMP (Activity Manipulation Pro- 
gram). Engle, W.W. Jr. (Oak Ridge National Lab., Tenn. (USA)). 
Mar 1976. Contract W-7405-eng-26. 13p. Dep. NTIS $3.50. 

AMP is a FORTRAN IV program written to handle energy- 
group structured activity factors such as sources, conversion fac- 
tors, and response functions, as used by ANISN, DOT III, and 
other nuclear reactor and shielding codes. Activities may be 
retrieved from ANISN-type cross-section and activity sets found on 
cards and tapes, and from tabular-type sets on cards. They may be 
altered by change of group structure, multiplication by a constant, 
or multiplication by delta E (the group-energy interval), and then 
output to ANISN-type cards or tape and tabular-type cards. A full 
edit of input and output activities is always printed by group and 
activity number. 


13149 Radioactive decay heat analyses. Schenter, R.E.; Schmit- 
troth, F. (Hanford Engineering Development Lab., Richland, WA). 
Natl. Bur. Stands. (U.S.), Spec. Publ.; 1: 21- 28(Oct 1975). 

From Proceedings on nuclear cross section and technology; 
re District of Columbia, USA (3 Mar 1975). 

NBS-SPEC.PUBL.—425( Vol. 1); CONF-750303—P1. 

Calculations of decay heat from fission products have been 
made using the summation method for fast and thermal reactor 
systems. Results of these calculations for both ‘’burst’’ and long 
exposure times are presented and compared with previous experi- 
mental results and summation calculations. In addition, uncertainty 
estimate calculations are given which used both exact and approxi- 
mate summation method formulas. The above calculations require 
as input libraries containing data for each individual fission 
product nuclide. The source of data has been ENDF/B-IV, where 
fission yield, cross section and decay data (half lives, 8 and y ener- 

. branching, etc.) for 824 fission product nuclides are con- 
tained in the fission product and fissionable isotope files 


13150 Sensitivity of the afterheat from *“U and **Pu thermal 
fission to errors in fission product nuclear data. Devillers, C. (CEN 
de Saclay, Gif-sur-Yvette, France); Nimal, B.; Fiche, C.; Noel, J.P.; 
Blachot, de Tourreil, R. Natl. Bur. Stands. (U.S.), Spec. Publ.; 1: 
29-38(Oct 1975). 

From Proceedings on nuclear cross section and technology; 
re District of Columbia, USA (3 Mar 1975). 

NBS-SPEC.PUBL.—425( Vol. 1); CONF-750303—P1. 

Calculational results are presented on the decay heat as- 
sociated with the thermal fission of **U and **Pu. Calculations are 
based on the summation of the energies which are released by in- 
dividual fission products. Two cases have been considered: the first 
corresponds to one instantaneous fission, the other to a 900 days 
irradiation time. In both cases the sensitivities of the —. a to 

tively i ndent yields, half-lives, average beta plus 
po $12 Ynstable fission products have been 
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derived. This information has been used to calculate the afterheat 
uncertainties from experimental and evaluated nuclear data errors, 
when available. Results relating to the instantaneous fission of **U 
and **Pu are compared to calorimetric measurements between 
100 and 10° second cooling time. Errors in the afterheat cor- 
responding to a 900 days irradiation time have been estimated for 
cooling times ranging from 1 to 1000 seconds which are ap- 
propriate for Loss of Coolant Accident analyses in light water 
reactors. The computer mes which have been developed 
can be applied to any irradiation and cooling time condition. 


13151 Validation results for the SDX cell homogenization code. 
Wade, D.C: (A National Lab., IL). Trans. Am. Nucl. Soc.; 
22: 655-657(Nov 

From American Nuclear 
Francisco, CA, USA (16 Nov 1975) 


1975 winter meeting; San 


13152 Benchmark nuclear Doppler measurements using a 
hybrid static/dynamic heating technique. Russell, 
Scientific Lab., NM); Foell, W.K. Trans. Am. . Soc.; 22: 
687(Nov 1975). 

From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


13153 Environmental dose profiles from '*N photons near large 
BWRs. Lowder, W.M.; Raft, P.D.; Boyle, M. (Health and Safety 
Lab., New York). Trans. Am. Nucl. Soc.; 22: 801-802(Nov 1975). 

From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


Gonzalez, R.C.; Howington, L.C.; Sides, 
W.H. SJr.; Kryter, R.C. (Oak Ridge National Lab., TN). /EEE 
Trans. Nucl. Sci.; NS-23: No. 1, 342-349(Feb 1976). 

From 22. nuclear science ium and 7. nuclear 
systems symposium; San Francisco, CA, USA (19 Nov 1975). 

A multivariate statistical pattern recognition system for 
reactor noise analysis was developed. The basis of the system is a 
transformation for decoupling correlated variables and algorithms 
for inferring probability density functions. The system is adaptable 
to a variety of statistical properties of the data, and it has learning, 
tracking, and updating capabilities. System design emphasizes con- 
trol of the false-alarm rate. The ability of the system to learn nor- 
mal patterns of reactor behavior and to recognize deviations from 
these patterns was evaluated by experiments at the ORNL High- 
Flux Isotope Reactor (HFIR). Power perturbations of less than 0.1 
percent of the mean value in selected frequency ranges were de- 
tected by the system. 


COMPONENTS AND ACCESSORIES 


REFER ALSO TO CITATION(S) 13627, 13677, 13980, 14139, 
14140, 14141, 14142 


13155 (ANL—8010, pp 331-461) Experimental techniques 
and facilities. 1972. 

In Applied Physics Division annual report, July 1, 
1971—June ta 1972. 

Measured integral reactor physics parameters are necessary 
for either direct introduction into reactor design calculations or for 
comparison with values obtained analytically using basic micro- 
scopic cross-section data. In the latter case, the objective is to cer- 
tify either the cross-section data or the calculational techniques. 
Reactor integral parameters are obtained using special measure- 
ment techniques in exponential or critical facilities. The develop- 
ment of such special techniques, facilities, and r 
devices is reviewed. Specially developed equipment useful in ob- 
taining microscopic nuclear data is described. (auth) 


13156 (BMI-NUREG— 1944) Critical experiments, measure- 
ments, and analyses to establish a crack arrest methodology for 
nuclear pressure vessel steels. Fifth quarterly progress report, Task 
62. Hahn, G.T.; Gehlen, P.C.; Hoagland, R.G.; Kanninen, M. a 
Popelar, C:; Rosenfield, A. R. (Battelle Columbus Labs., 
ee Mar 1976. Contract W-7405-eng-92. vp. Dep. NTIS 
A series of calculations are reported which explore the sig 

nificance of a K/sub D/ that decreases with increasing pin § 
velocity. The effect on K/sub a/, the crack p ion behavior, 
and the model instabilities which develop are described in detail. A 
series of experiments on contoured imens are described and 
compared with MRL data. Several difficulties were encountered in 
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these tests, Son ae relatively short crack extensions to 
the first hi Salt coms coupled with difficulties in making accurate crack 
velocity measurements near the onset of propagation. It is ake 
found that the machine interaction may cause additional p 

tion. The model accurately describes the initial portion 

event but repropagations which occur due to energy in, 

the test machine are difficult to characterize. Additional ‘sub DI D/ 
data for A533B have been collected and the complete set of data 
available to date is reported. At low temperature (NDT-66C) 
K/sub D/ is relatively independent of crack velocity with a possible 
increase starting at about 900 ms~'. At NDT K/sub D/ decreases 
modestly with increasing crack velocity. At a slightly higher tem- 
perature (NDT + 36C) K/sub D/ again appears to decrease with 
velocity. The relevance of K/sub D/ to K/sub d/, the dynamically- 
loaded, crack-initiation toughness, is discussed. 


13157 stress corrosion cracking 
of sensitized stainless steel. First quarterly progress report, J 
1—September 30, 1975. (Brookhaven National Lab., U , N. 

(USA)). 1975. Contract E(30-1)-16. 4p. Dep. NTIS $4.50 

Work performed in the program described is aimed at 
providing a better understanding of the chemical, metallurgical and 
electrochemical factors that cause intergranular stress corrosion to 
develop in the heat-affected zones of welds in stainless steels ex- 
posed to reactor coolants containing oxygen. The overall program 
goal is to provide the NRC with guidance in determining which 
combinations of material chemistry and water chemistry will 
render the material susceptible to this type of attack, and to 
pees ae a means of testing for the corrosion susceptibility of weld- 
sensitized stainless steels. The principal research tools are an elec- 
trochemical potential scanning probe developed at BNL several 
years ago and constant strain rate stress corrosion testing equip- 
ment. Principal efforts during this initial portion of the program 
have been directed towards renovation of the scanning elec- 
trochemical probe and of a to house the work 


13158 (CONF-750908—P2(Pt.F)) Structural mechanics in 
reactor technology. Transactions of the 3rd international con- 
ference, London, England, September 1—5, 1975. Volume 2. Reac- 
tor core and coolant circuit. Part F. Structural analysis of reactor 
core and coolant circuit structures. Jaeger, T.A. (comp.). 
(Commission of the European Communities, Brussels (Belgium); 
British Nuclear Energy Society, London). 1975. 664p. CECA, 
CEE, CEEA Luxembourg. 

From 3. international conference on structural mechanics in 
reactor technology; London, UK (1 Sep 1975). 

Seventy-two papers are included on the topics of dynamic 
analysis of reactor core structures, solid-fluid interaction 
phenomena, structural and dynamic analyses of pipework systems, 
structural analysis of diverse coolant circuit components, and 
structural analysis of heat exchangers. 


13159 (HEDL-TME—75-119) HAMOC: a computer program 
for fluid hammer a Johnson, H.G. (Hanford Engineering 
Development Lab., Richland, Wash. (USA)). Dec 1975. Contract 
E(45-1)-2170. vp. Dep. NTIS $7.60. 

A computer program has been developed for fluid hammer 
analysis of piping systems attached to a vessel which has un- 
dergone a known rapid pressure transient. The program is based 
on the characteristics method for solution of the partial differential 

uations of motion and continuity. Column separation logic is in- 
cluded for situations in which pressures fall to saturation values. 


13160 (PB—238903) Effect of variation on per- 
formance of recircula Thackston, E.L. (National 
Environmental Research Center, Corvallis, Oreg. (USA)). Dec 
1974. 239p. (EPA—660/2-74-085 ). GPO. 

The energy budget approach to cooling ponds has been out- 
lined and applied to closed cycle, recirculating cooling ponds. 
Monthly average weather data from 88 stations throughout the U. 
S. were used to calculate equilibrium temperatures, heat exchange 
coefficients, and the average temperature of various sized ponds 
receiving the effluent from a standard power plant of 1000-mw 
capacity, both for average and extreme weather conditions. The 
data for each station is shown on a separate chart, and the varia- 
tion of these results across the U. S. is depicted by a series of 38 
maps of the U. S., with contours connecting equal values of the 
parameters. The results may also be used to estimate cooling pond 
age sere for other sized power plants and other sized ponds. 

maps disclose variations across the U. S., on a given date, of 
up to 55°F difference in pond temperatures. Increase of pond tem- 
oa over equilibrium is greater in winter than in summer. 
(auth) 


13161 Review of international 
organizations in field of nuclear reactor materials research. 


| ERDA ENERGY RESEARCH ABSTRACTS Po 
> 
13154 Multivariate statistical pattern recognition system for 


srs 


oak 


Pelli, R. (Valtion Teknillinen Tutkimuskeskus, Otaniemi (Finland). 
Reaktorimateriaaliryhmae). Jan 1974. 14p. INIS. 

The international co-operative research organizations in the 
field of nuclear reactor materials are reviewed. Attention has been 
mainly focussed on the fabrication of reactor pressure vessels and 
the properties of reactor pressure vessel steels. For further infor- 
mation on research programs and available reports, the address of 
the head officer of each organization is given. 


13162 (WAPD-TM—1206) Three-dimensional finite element 
analysis of a large circular disc with circular Gordon, 
J.L. (Bettis Atomic Power Lab., West Mifflin, Pa. (USA)). Jan 
1976. Contract E(36-1)-GEN-14. 178p. Dep. NTIS $7.50. 

The results of a three-dimensional finite element tempera- 
ture, deflection, and stress analysis of a large thick disc containing 
four circular penetrations are presented. Electrical heaters within 
each penetration increased the surface temperatures of the 

— at programmed rates. The measured thermal patterns 

di ments and strains are 

wah the ysis results. Correlation between experimental and 

analytical results is generally good. Also provided are general 
guidelines to be employed in modeling. 


13163 Characterization of irradiated fuel rods using pulsed 
eddy-current techniques. Martin, M.R.; Francis, W.C. 2 
Nuclear Co., Idaho Falls, ID). Conf. Remote Syst. Technol., 
23: 316-328(1975). 

rom conference on remote systems technology; San 
Francisco, California, USA (16 Nov 7s) 

See CONF-751115—. 

A pulsed eddy-current (PEC) system was used in the 
remote nondestructive examination of 100 irradiated fuel rods and 
unfueled cladding tubes. The examination was carried out by 
Aerojet Nuclear Company as part of the water reactor safety pro- 
gram. Two fuel rods and one cladding tube were destructively ex- 
amined to correlate the PEC defect indications with actual 
phenomena. The PEC equipment, designed jointly by ore | Na- 
tional Laboratory and Aerojet, performed of 
diametral, bowing, and wall-thickness measurements aneoren od and id 
surface defect detection very satisfactorily. (auth) 


13164 Pipe penetration structure for a nuclear reactor. Swart, 
W. (to De Rotterdamsch Droogdok Maatsc ij B.V.). US Patent 
3,907,636. 23 1975. Filed date 15 Nov 1972. 6p. 

A design is described for a pipe penetration structure for 
the wall of a nuclear reactor vessel, such as the cover thereof, in- 
cluding a hole in the wall, having a stepped part as a transition 
between a narrower bore and a wider bore and a bushing, extend- 
ing through the hole, the bushing being connected to the interior 
of the hole in the narrower bore part of the hole, and being dou- 
ble-walled in the wider bore part of the hole, the two walls of the 
bushing in the wider part being connected outside the vessel wall 
by a thin and curved transition wall my a flexible joint, and 
the outer wall of the double-walled part of the bushing being 
welded to the vessel wall. (Official Gazette) 


13165 Control of vendor quality. Wilcox, J.F. (Argonne Na- 
tional Lab., IL). Trans. Am. Nucl. Soc.; 22: 529-530(Now 1975 1975). 

From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


13166 Criteria for reactivity anomaly monitoring in nuclear 
reactors. Bullock, J.B. (Oak Ridge National Lab., TN). Trans. Am. 
Nucl. Soc.; 22: 558-559(Nov 1975). 

From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


13167 Experimental studies of tube/baffle interaction in heat 
exchangers. Shin, Y.S.; aes J.A.; Wambsganss, M.W. 
(Argonne National Lab rans. Am. Nucl. Soc.; 22: 563- 
565(Nov 1975). 

From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


13168 Dynamics of tube/baffle interaction in heat exchangers. 
Shin, Y.S.; Sass, D.E.; Wam ss, M.W. (Argonne National 
Lab., IL). Trans. Am. Nucl. Soc.; 22: 565-566(Nov 1975). 

From American Nuclear "Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


a Exact method for vibrations of circular cylindrical shells. 
pny H. a National Lab., IL). Trans. Am. Nucl. Soc.; 22: 
68-569(Nov 1975 
From American Nuclear 1975 winter meeting; San 
Francisco, CA, USA (16 Nov on) 
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to nuclear reactor 
yma Bell, M.; one J.T. (Energy Research and Development 
ministration, ashington, DC). Trans. Am. Nucl. Soc.; 22: 
1975). 
From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


13170 Application of sneak circuit 


13171 Nuclear power plant containment construction. 
Schabert, H.P.; Danisch, R.; Strickroth, E. (to Siemens Aktien- 

lischaft). US Patent 3,929,568. 30 Dec 1975. Priority date 11 
Sep 1972, German, Federal Republic of (F.R. Germany). 8p. 

The Nuclear Power Plant Containment Construction in- 
cludes the spherical steel safety enclosure for the reactor and the 
equipment associated with the reactor and requiring this type of 
enclosure. This steel enclosure is externally structurally 
against accident by a concrete construction providing a foundation 
for the steel enclosure and having a cylindrical wall and a hemi- 
spherical dome, these parts being dimensioned to form an annular 
space surrounding the spherical steel enclosure, the latter and the 
concrete construction heretofore being concentrically arranged 
with respect to each other. In the disclosed construction the two 
parts are arranged with their vertical axis horizontally offset from 
each other so that ite to the offsetting direction of the 
concrete construction a relatively large space is formed in the now 
asymmetrical annular space in which reactor auxiliary equipment 
not requiring enclosure by the steel containment vessel or safety 
enclosure, may be located outside of the steel containment vessel 
and inside of the concrete construction where it is structurally pro- 
tected by the latter. 


FUEL ELEMENTS 
REFER ALSO TO CITATION(S) 13163 


13172 (BNWL-SA—5721) Supplementary modes of energy 
transport across the fuel cladding gap. Christensen, J.A. (Battelle 
Pacific Northwest Labs., Richland, Wash. (USA)). 1975. Contract 
ee = 8p. Dep. NTIS $3.50. 

Various mechanisms of energy transport which may supple- 
ment or paraliel conduction can be envisioned as contributing to 
heat transfer across the fuel-cladding gap. These mechanisms arise 
because of the intense ionizing radiation and steep thermal 
gradients characteristic of the irradiation environment. Processes 
considered are: (1) formation of partial plasmas in the gap which 
enhances the effective thermal conductivity of the gas, (2) gas 
layering because of thermal diffusion, (3) thermoelectric contribu- 
tions, (4) direct transmission of nonthermal energy by fission 
product radiation, and (5) cyclic transfer of impurity reaction or 
phase change enthalpies by heat pipe effects. 


13173 (IBK—1330) Non-oxide ceramic fuels. Boskovic, S. 
(Institut za Nuklearne Nauke Boris Kidric, Belgrade ( Yugoslavia) ). 
1974. 18p. (In Serbian). INIS. 

Research activity throughout the world in the field of non- 
oxide fuels (carbides, nitrides, carbonitrides, silicides, phosphides, 
etc.), is getting ever wider, because it was found that this type of 

fuels possessed a series of very good properties, even better than 
oxide ones. A literature survey is given concerning the activity of 
the investigators in this field all over the world during 1974. The 
survey of the methods of non-oxide powders preparation, their 
characteristics, fuel production etc. was given, also. Special atten- 
tion was paid to outline the bad properties of non-oxide fuels, and 
the possibilities to mask them, more or less, or to eliminate them 
completely. 


13174 (NUREG—75/077) Role of fission gas release in reactor 
licensing. (Nuclear Regulatory Commission, Washington, D.C. 
(USA)). Nov 1975. 87p. NTIS $5.00 

The release of fission gases from oxide pellets to the fuel 
rod internal voidage (gap) is reviewed with regard to the required 
safety analysis in reactor licensing. Significant analyzed effects are 
described, prominent gas release models are reviewed, and various 
methods used in the licensing process are summarized. The report 
thus serves as a guide to a large body of literature including com- 
= reports and government documents. A discussion of the state 

art of gas release analysis is presented. (auth) 


13175 Method and for detecting malassembled 
nuclear fuel rods. Akey, J.G.; Wachter, W.J. US Patent 3,901,090. 
26 Aug 1975. Filed date 15 Feb 1972. 10p. 

A fuel bundle —_— fuel rods supported by a plurality of 
grids with supporting fingers arranged at two axes of support is 
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vibrated over a termined uency range with in-phase and 
ers while representations of 
uencies magnitudes at particular 
frequency modes as well as bundle fundamental frequencies and 
harmonics thereof. A comparison of the rod resonant frequency 
responses along one of the axes provides a method of determining 
that a loose rod exists ns ¢ particular grid line. The charac- 
teristic detected is the relatively low amplitude of the rod 
resonance response at that line of grid detection as compared to 
the response, along the same axis, of the responses detected along 
the same parallel axis of the two adjacent grids. The icular de- 
fective support location within the grid may then be determined by 
performing a similar test along the other axis so that the intersec- 
tion of the two points of abnormal vibration response will locate 
the defective point. In addition to providing an accurate and 
precise method of determining a loose rod, the invention also per- 
mits development of a total bundle ‘’signature’’ characteristic 
which may be compared to the known "‘signature’’ of a good bun- 
dle to determine the adequacy of the total assembly. In the specific 
method of testing and defect location, provision is made to provide 
for seismic response testing along with those tests designed to 
locate a loose rod, or an abno bundle characteristic. In addi- 
tion, provision is also made to detect the occurrence of ‘’extra’’ 
frequencies as an added insurance that no defect or loose particles 
or pieces will go undetected and, further, to detect the occurrence 
of an — (pinging) which may occur from a loose rod. 
(Official Gazette) 


13176 Nuclear fuel element and a method of manufacture 
thereof. Wood, J.C. (to Canadian Patents and Development Ltd. ). 
US Patent 3,901,761. 26 Aug 1975. Priority date 1 Dec 1972, 
Canada. 6p. 

A nuclear fuel element having a sheath of zirconium or a 
zirconium alloy and a cross-linked ewes lacquer coating on the 
inner surface of the sheath and separating the nuclear fuel material 
from the sheath is described. The siloxane lacquer coating retards 
cracking of the sheath by iodine vapor emitted by the fuel during 
burn-up, and acts as a lubricant for the fuel to prevent rupture of 
the sheath by thermal ratchetting of the fuel against the sheath and 
caused by differential thermal ex ion between the fuel and the 
sheath. A silicone grease is applied as a thin layer in the sheath 
and then baked so that oxidative cleavage of the side chains of the 
ce pee to form a cross-linked siloxane lacquer coating 

to the sheath. (Official Gazette) 


13177 Method of making fuel and fertile elements for nuclear- 
reactor cores. G ati, E.; Nickel, H. (to Kernforschungsan! q 
Juelich, Ger.). US Patent 3,907,948. 23 Sep 1975. Priority date 27 
Jun 1969, German, Federal Republic of (F.R. Germany). 6p. 

A method of making fissionable-fuel or fertile elements for 
the core of a nuclear reactor, especially a reactor of the gas-cooled 
type, is described. The fuel or fertile material is introduced into 
— shells in the form of coated — and a pyrolytically 

om ble carbon-containing or silane gas is passed upwardly 
through the shell while the mass therein is heated by displacing an 
induction-furnace core downwardly around the graphite shell 
thereby a the coated particles together with pyrolytic car- 
bon, silicon carbide or zirconium carbide formed in situ to yield a 
coherent mass with a porosity of, say, 10 to 25 percent. The gas is 
pemeestty a mixture of one or more inert gases (nitrogen, argon or 
lium) with one or more hydrocarbons or carbon-containi 
. e.g., methane, acetylene, benzene, or silanes. (Offici 
jazette) 


13178 Fuel rod loading head. Howell, T.E. (to Exxon 
Nuclear Co., Inc.). US Patent 3,907,123. 23 Sep 1975. Filed date 
31 May 1973. 6p. 

An assembly for loading nuclear fuel pellets into a fuel rod 
comprising a loading head for feeding pellets into the open end of 
the rod is described. The pellets rest in a perforated substantially 
V-shaped seat through which air may be drawn for removal of 
chips and dust. The rod is held in _ in an adjustable notched 
locator which permits alignment with the pellets. (Official Gazette) 


13179 Consistent m for the study of heat transfer in ec- 
centric annuli. Peddicord, K.L. (Swiss Federal Inst. for Reactor 
Research, Ganapol, B.D.; Henninger, R. Trans. 
Am. Nucl. Soc.; 22: 572-573(Nov 1975). 

From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


13180 Creep-fracture analysis of fuel element cladding. 
Chopra, P.S.; Wu, T.S. (Argonne National Lab., IL). Trans. Am. 
Nucl. Soc.; 22: 181-182(Nov 1975). 

From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 
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13181 Plate or retaining grid for a bunch of cylindrical 
elements engaged in a heat exchange process. Piepers, G.G.; Hen- 
drik, L. (to Reactor Centrum Nederland). US Patent 3,929,569. 
30 Dec 1975. Priority date 10 Jul 1972, German, Federal Republic 
of (F.R. Germany). 4p. 

A description is given of a grid for the retaining or laterally 
supporting of primarily nuclear fuel rods, comprising plate springs 
that exert a retaining force remaining constant, irrespective of the 
degree of compression. A spring may be spotwelded to the grid, 
snapped into place in a hole in the grid wall, or both. 


13182 Improved nondestructive determination of two-dimen- 
sional radial isotopic distributions in irradiated fuel pins. Phillips, 
J.R. (Los Alamos Scientific Lab., NM). Nucl. Technol.; 28: No. 2, 
282-290(Feb 1976). 
The method for the nondestructive determination of two- 
dimensional radial isotopic distributions of fission and activation 
ucts of irradiated fuel pins was improved. In this method the 
| pins are gamma-scanned diametrally at two or more angular 
orientations, and the diametral isotopic scans are unfolded into 
two-dimensional radial isotopic distributions. The computer code 
for processing the data was improved so that it calculates the in- 
dividual diametral volume segments, the source self-attenuation 
factors, and the source intensity matrices. The two-dimensional 
source intensity matrices are presented as radial isotopic distribu- 
tions, density plots, contour plots, and isometric projections. The 
new computer code improves the precision and reduces the analy- 
sis time as shown in the examination of more than 10 experimental 
fast-reactor fuel pins. 


CONTROL SYSTEMS 
REFER ALSO TO CITATION(S) 14166 


13183 (BAW—10003A(Rev.4)) Qualification testing of protec- 
tion system instrumentation. (Babcock and Wilcox Co., Lynchburg, 
Va. (USA). Nuclear Power Generation Dept.). Jan 1976. 110p. 
Babcock and Wilcox, Lynchburg, VA. 

Protection system instrumentation is used in Babcock and 
Wilcox nuclear steam systems to initiate protective functions. The 
instrumentation includes the nuclear instrumentation and reactor 
protection system (NI/RPS) and the safety features actuation 
system (SFAS). Safety-oriented instrumentation must be very relia- 
ble, and qualification testing is required to verify that the design of 
the protective system equipment meets this requirement. The 
qualification testing is described, and the results of the tests are 
summarized. 


13184 (HEDL-SA—793) Design and fabrication of the second 
HEDL instrumented control materials irradiation test assembly 
(BICM-2). Vogel, M.A.; Jackson, J.L. (Hanford Engineering 
Lab., Richland, Wash. (USA)). 1975. (CONF- 
750607—53). Dep. NTIS $3.50. 

From American Nuclear Society meeting; New Orleans, 
Louisiana, USA (8 Jun 1975). 

A second instrumented control materials irradiation test as- 
sembly has been designed and fabricated by HEDL for insertion in 
the EBR-II reactor. The objective of this experiment is to obtain 
critical absorber material performance data needed for analysis of 
LMFBR control assemblies. This test will extend the information 
gained from the first instrumented control materials experiment 
(BICM-1) which has recently completed irradiation in the EBR-II. 


13185 (HEDL-SA—943) Perfomance of boron carbide 
in LMFBR. Pitner, A.L.; Birney, K.R. (Hanford Engineering 
Development Lab., Richland, Wash. (USA)). 1975. 16p. (CONF- 
751038—4). Dep. NTIS $3.50. 

From American Ceramic Society; Seattle, Washington, USA 
(29 Oct 1975). 

Reactivity control in the FFTF and LMFBR’s will be main- 
tained by control elements utilizing boron carbide pellets con- 
tained in stainless steel pins. Computer performance codes predict 
irradiation service conditions of absorber pellets and identify 
required experimental testing. Test results are incorporated in the 
codes to improve performance prediction capabilities. 


13186 (HEDL-SA—944) Performance analysis of LMFBR con- 
trol rods. Pitner, A.L.; Birney, K.R. (Hanford Engineerin: 
Development Lab., Richland, Wash. (USA)). 1975. 28p. (CONF- 
751101—70). Dep. NTIS $4.00. 

From Joint meeting of the American Nuclear Society and 
the Atomic Industrial Forum; San Francisco, California, USA (16 
Nov 1975). 

Control rods in the FFTF and LMFBR’s will consist <2 
bundles of stainless steel-clad boron carbide pellets. In the 


1378 ERDA ENERGY RESEARCH ABSTRACTS a 
| 


NFB 


Pee 


AUGUST 1976 


reference design, sixty-one pins of 0.474-inch diameter each con- 
taining a 36-inch stack of 0.362-inch diameter boron carbide pel- 
lets comprise a control rod. Reactivit: 
panied by an rept release of 2.8 MeV, and heating from this 
reaction typical hes 100 watts/cm® for natural boron car- 
bide me gy in - FBR flux. Performance analysis of LMFBR 
control rods must include an assessment of the thermal per- 
formance of control pins. In addition, irradiation performance with 
regard to helium release, pellet swelling, and reactivity worth 
depletion as a function of service time must be evaluated. 


13187 User's manual for CONROD: a 
computer program for of LMFBR control ele- 
ments. Birney, K.R.; Pitner, A.L. (Hanford Engineering Develop- 
ment Lab., Richland, Wash. (USA)). Dec 1975. Contract E(45-1)- 
2170. 48p. AT. 

The CONROD computer is a conservative per- 
formance analysis code for LMFBR control rod assemblies. It per- 
forms calculations for thermal performance, boron carbide gas 
release, swelling, cladding stress and strain, coolant flow split, pres- 
sure —_ and reactivity worth depletion as a function of o some 

While it was developed along with the design of the 
control elements, it can be applied to other LMFBR designs by ap- 
propriate changes in data statements and geometrical correlations. 


13188 (JINR—13-8281) Logic of the safety shutdown system 
of the IBR-30 pulse fast reactor. Rudenko, V.T.; Solov’ev, B.N.; 
Tishin, V.G. (Joint Inst. for Nuclear Dubna (USSR). 


i Research, 
Lab. Physics). 1974. 23p. (In Russian). INIS. 


13189 (RD/B/N—3470) Inverse kinetics technique for reactor 
shutdown measurement: an experimental assessment. Lewis, T.A.; 
McDonald, D. (Central Electricity Generating Board, Berkeley 
(UK). re Nuclear Labs.). Sep 1975. 47p. Dep. NTIS (US 
Sales Only) $4.00 

It is proposed to use the Inverse Kinetics Technique to mea- 
sure the subcritical reactivity as a function of time during the test- 
ing of the nitrogen injection systems on AGRs. A description is 
given of an experimental assessment of the technique by investigat- 
ing known transients created by control rod movements on a small 
experimental reactor, (2m high, 1m radius). Spatial effects were 
observed close to the moving rods but otherwise derived reactivi- 
ties were independent of detector position and agreed well with 
the existing calibrations. This prompted the suggestion that data 
from installed reactor instrumentation could be used to calibrate 
CAGR control rods. 


13190 Magnetic Curie point inherent shutdown assembly (ISA) 
for LMFBR plants. Sowa, E.S.; Josephson, J. (Argonne National 
Lab., IL). Trans. Am. Nucl. Soc.; 22: 541-542(Nov 1975). 

From American Nuclear "Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


13191 Distributed control and instrumentation systems for fu- 
ture nuclear power plants. Yan, G.; L’Archeveque, J.V.R. (Atomic 
Energy of Canada, Ltd., Chalk River, Ont.). JEEE Trans. Nucl. 
Sci.; NS-23: No. 1, 431-435(Feb 1976). 
From 22. nuclear science symposium and 7. nuclear power 
systems symposium; San Francisco, CA, USA (19 Nov 1975). 
The centralized dual computer system phil 

evolved as the key concept underlying the highly 
cation of direct digital control in CANDU power reactors. A 
more than a decade, this basis philosophy bears re-examination in 
the light of advances in system cc notably distributed 
architectures. A number of related experimental programs, all 
aimed at exploring the prospects of applying distributed systems in 
Canadian nuclear power plants are discussed. It was realized from 
the outset that the successful application of distributed et gg al de- 
pends on the availability of a highly reliable, high capacity, low 
cost communications medium. Accordingly, an experimental facili- 
¥ has been established and experiments have been defined to ad- 

ess such problem areas as interprocess communications, dis- 
tributed data base design and man/machine interfaces. The design 
of a first application to be installed at the NRU/NRX research 


reactors is progressing well. 


ENVIRONMENTAL ASPECTS 

REFER ALSO TO CITATION(S) 13632 

13192 aeA-79) Environmental impact of electrical power 
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of Education, H (USA)). 1975. Contract AT(40-2)-4167. 
27p. Dep. Dep $4.00." 

pertinent information on the need for and generation of electrical 
energy, then make their own judgments on whether a need exists 
and, if so, how the need can best be filled. The students must be 
made aware of the advantages and disadvantages of each method 
of electrical generation without the teacher unduly emphasizin: 
one method. The educational objectives, activities ant 
other pertinent material are presented for each chapter. (CH) 
13193 (ERDA—1542(Vols.1,2)) U.S. nuclear power export 
activities. es ane statement. Volumes 1 and 2. (Energy 
Research “itep D Administration, Washington, D.C. 
(USA)). o 1976. 1355p. Dep. NTIS $20.25 ‘(2 volume set). 

The envionmental, oot technological, economic, national 
security, and foreign policy benefits and costs to the United States 
of nuclear power export activities are evaluated. Reasonably 
available alternatives to these activities and their foreseeable costs 
and benefits are also examined. The purpose is to assist govern- 
ment decisionmakers, industry, and the public in making informed 
judgments on the proper nature, scope, and direction of the United 
States nuclear power export activities, now and in the future, and 
the appropriate conditions that should govern those activities. 


13194 (NP—20863) ~~ field-test plan for evaluation of 
roof-vent effluent diffusion from reactor and turbine 

Johnson, W.B.; Singh, H.B.; Cavanagh, L.A.; Smith, J.H. (Stanford 
Research Inst., Menlo Park, Calif. (USA). Dec 1975. 110p. 
Atomic Industrial Form, Inc., Washington, DC 


tions, experimental design, and operational procedures for 

ing and conducting field tests to evaluate roof-vent diffusion 
from roof vents on reactor and turbine buildings. The techniques 
described have been reviewed by the Nuclear Regulatory Commis- 
sion and have been employed in carrying out field tests at the Mill- 
stone Nuclear Station. 


13195 (AD/A—005578) Field test of a steam condenser heat 
sink areal. Quinn, W.F.; Aamot, H.W.C.; Greenberg, M.M. 
(Cold Regions Research and Engineering Lab., Hanover, N.H. 
—— Jan 1974. 50p. (CRREL-SR—199). NTIS $3.75. 

A concept to reject heat generated by an u 
power plant by disposal of exhaust steam to rock tunnels was eval- 
uated by means of a field test. The tunnel walls would, thus, be 
used to condense the steam and store the heat under a transient 
heating load. Heat transfer to the rock was initially predicted using 
the well-known Carslaw and Jaeger analytical model which con- 
siders the test tunnel to’be represented by a hollow cylinder in an 
infinite medium initially at a constant temperature. Information 
was developed regarding the heat transfer coefficient associated 
with the condensation of steam on rock. Establishing a comparison 
between the measured and predicted temperatures was com- 
plicated by the problem of rock fall which retarded the rate of 
temperature rise. (GRA) 


13196 gtd 10257-04/SL) Offshore nuclear power 
Bookman, C.A. (Rhode Island Univ., 


or spectre. 
me (USA)). Sep 1974. 9p. Mar. Affairs J.; No. 2, 73-80(Sep 


barge-mounted nuclear power plants to the sea floor, only a short 
distance offshore, in the regions of rapidly increasing electrical de- 
mand. Buried in the seabed, ultra-high voltage oil-insulated cables 
will link these offshore power plants to regional power grids. This 
paper considers the origin of the offshore move, examines the 
status of the fledgling offshore power industry, determines the legal 
regime of offshore nuclear power ty and ruminates upon the 
social cost of this newest hegira. (GRA 


13197 NRC's nuclear energy center site survey. Ernst, M.L. 
(Nuclear wat 5008 Commission, Washington, DC). Trans. Am. 
Nucl. Soc. 504-505(Nov 1975). 

From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


13198 Nuclear energy sites: social and 
political aspects. Hebert, J.A. (Battelle Human Affairs Research 
Centers, Seattle). Trans. Am. Nucl. Soc.; 22: 50S(Nov 1975). 

From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 
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RADIOACTIVE EFFLUENTS 


REFER ALSO TO CITATION(S) 13119, 13120, 13765, 14443, 
14447, 14448, 14449, 14511, 14760 


13199 (NP—20862) Gas tracer study of roof-vent effluent dif- 
fusion at Millstone Nuclear Power Station. Johnson, W.B.; Shelar, 
E.; Ruff, R.E.; Singh, H.B.; Salas, L. (Stanford Research Inst., 
Menlo Park, Calif. (USA)). ‘Oct 1975. — > (AIF/NESP—007b). 
Atomic Industrial Form, Inc., Washi 

Results are presented. of the field tests conducted at Mill- 
stone Nuclear Power Station in October and November of 1974. 
The tests, conducted in accordance with procedures in the General 
Field Test Plan for Evaluation of Roof-Vent Effluent Diffusion 
From Reactor and Turbine Buildings (AIF/NESP—007a), 
represent the first comprehensive testing program to evaluate the 

its. 

13200 Design effluent and dose assessment * avec with 
Clinch River Breeder Reactor operations. Ferguson, K.L. 
(Westinghouse Electric Corp., Madison, PA). Trans. Am. Nucl. 
Soc.; 22: 507-508(Nov 1975). 

From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


RESEARCH, TEST, EXPERIMENTAL, ZERO- 
POWER, AND TRAINING REACTORS AND 
SUBCRITICAL ASSEMBLIES 


REFER ALSO TO CITATION(S) 12988, 12994, 12997, 12998, 
13006, 13008, 13009, 13013, 13025, 13068, 13073, 13075, 
13142, 13155, 13188, 13295, 13296, 13310, 13335, 13341, 
13342, 13363, 15121 


13201 (AI-ERDA— 13159) KEWB facilities decontamination 
and . Final report. Ureda, B.F. (Atomics International 
Div., Canoga Park, Calif. (USA)). 25 Feb 1976. Contract AT(04- 
3)-701. Sip. Dep. NTIS $5.45. 

The decontamination and di of the KEWB facili- 
ties, Buildings 073, 643, 123, and 793, are complete. All of the 
facility equipment, including reactor enclosure, reactor vessel, fuel 
handling systems, controls, radioactive waste systems, exhaust 
systems, electrical services, and protective systems were removed 
from the site. Buildings 643, 123, and 793 were completely 
removed, including foundations. The floor and portions of the 
walls of Building 073 were covered over by final grading. Results 
of the radfological monitoring and the final survey are presented. 9 
tables, 19 figures. (auth) 


13202 (ANCR—1187) LOFT coolant pump -separate- 
effects tests. Felicione, F.S. (Aerojet Nuclear Co., Idaho Falls, 
Idaho (USA)). Aug 1975. 72p. Dep. NTIS $4.50. 

Two pump and motor units, indentical to those to be used 
in the primary-coolant system of the LOFT facility, were subjected 
to a series of tests to determine their suitability for loss-of-coolant 
experiments. These tests were mainly decompressions intended to 
simulate the various loadings which will occur in LOFT experi- 
ments. Additionally, performance tests, cavitation tests, and tests 
of the water injection to the motor and bearings were made. Vari- 
ous checks and measurements were made before and after each 
test to assess the effects on the pump of the environments to which 
re | were exposed. Each of these requalifications indicated a nor- 

condition. A complete disassembly and inspection of both 
pumps and motors will be made and reported upon later. The re- 
port presented contains plots of the pertinent data acquired as well 
as descriptions of the instrumentation used, system configuration, 
and test conditions. Such information should enable all interested 
parties to make independent evaluations of the environments to 
which the pumps were subjected and the performance of the 
pumps under those conditions. 


13203 Engineering experiments for Kalpak- 
kam fast reactor : summ Kakodkar, A.; Grover, 
R.B. (Bhabha Atomic Research Centre, Bombay (India)). 1974. 
25p. INIS. 

10 figs., 6 refs. 

es experiments to support certain design features 
of Kalpakkam Fast Reactor are reported. These experi- 
ments were cnibtned on a seven pin cluster in Engineering 
Laboratory of Reactor Engineering Division of the 2g ny Atomic 
Research Centre, Bombay. R are given for the 

of the cooling 
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13204 Prompt alpha and Oak mea- 
surements on fast metal assemblies. Mihalczo, J.T. (Oak Ri Na- 
tional Lab., Tenn. (USA)). 1976. 52p. Dep. NTIS $5.50. 

From US;Japan seminar on fast pulse reactors; Tokai, Japan 


(19 Jan 1976). 

This summarizes and reviews the methods of reactivi- 
ty determination and measurement of the prompt neutron decay, 
briefly describes the Fo aa ype requirements for such measure- 
ments for unmodera and unre metal assemblies and 
presents experimental results to illustrate the methods. The prima- 
Ty reactivity determination methods used have been (1) stable 
reactor period measurements, which are Reopens bevy’ near delayed 
criticality to calibrate the reactivity prior to burst initiation, (2) 

prompt reactor period measurements which are useful to deter- 
mine the reactivity early in the excursion, (3) inverse kinetics rod 
drop measurements which obtain the reactivity as a function of 
time after a rod or reactor component is removed from the as- 
sembly, and (4) prompt neutron decay constant measurements 
from which the reactivity can be obtained if corrections are made 
for changes in the neutron lifetime. Inverse kinetics and decay 
constant measurements are usually used below delayed criticality 
although decay constant measurements have been performed 
above delayed critical. (auth) 


13205 (HEDL-FW—6015) Fast flux test facility primary sodi- 
um check valve. Rabe, G.B.; Nash, C.F. (Hanford Engineering 
Development Lab., Richland, Wash. (USA)). 1975. Contract 54- 
TWR-172859B. vp. Dep. NTIS $4.00. 

The design and development of a tilting-disc check valve for 
the primary sodium coolant loop of the Fast Flux Test Facility is 
described. The demanding design requirements specified for this 
system dictated a design with unique features. These features, 
along with the structural design and analysis requirements and the 

ri 


13206 (HEDL-SA—788) High burnup instrumented irradia- 
tion of boron carbide (YYO2 experiment). Pitner, A.L. (Hanford 
Engineering Develo tt Lab., Richland, Wash. (USA)). 1975. 
24p. p- (CONF. 75060 —45). Dep. NTIS $3.50. 

From American Nuclear Society meeting; New Orleans, 
Louisiana, USA (8 Jun 1975). 

Boron carbide pellets were irradiated in the EBR-II at tem- 
peratures of 1200 to 1600°F to burnups as high as 80 x 10” cap- 
tures/cm*. Temperature and a release from each specimen were 
continuously monitored yoy irradiation. In general, helium 
release was observed to be high during initial irradiation, then 
decreased after a burnup of 8 x 10”° captures/cm*. The release rate 
remained relatively low until burnup exceeded 30 x 10” cap- 
tures/cm*, then began increasing slowly. Helium release fractions 
at the end of the test were generally small, 10 to 20 percent for 
most of the specimens. Material variables of '°B enrichment, pellet 
density, and grain size had little effect on helium release. This test 
demonstrated the capability of FFTF reference boron carbide to 
perform well to burnups of 80 x 10” captures/cm*, well beyond 
the maximum burnup level of 50 x 10” captures/cm®* anticipated 
for first core control elements. (auth) 


13207 (HEDL-SA—789) Eu,O; and B,C worth calculations in 

oe. reactor spectra. Daughtry, J.W. (Hanford Engineering 
velopment Lab., Richland, Wash. (USA)). 1975. Contract 

AT(45-1)-2170. 47p. (CONF-750607—48). Dep. NTIS $4.00. 

From American Nuclear Society meeting; New Orleans, 
Louisiana, USA (8 Jun 1975). 

Work is now in progress to design and fabricate — 
(Eu,O3) control rods for irradiation testing in one of the —_ 
operating cycles of the Fast Test Reactor (FTR). These tests will 
provide data for evaluating europia as a possible control rod ab- 
sorber material in fast reactors. Prediction of the reactivity worth 
of the europia rods is a necessary part of the design process. To 
improve the accuracy of these predictions, an experiment was per- 
formed in the FTR Engineering Mockup Critical (EMC) to deter- 
mine the relative reactivity worth of Eu,O, and boron carbide 
(B,C) in control rod size quantities. Upon completion of the ex- 
ego calculations were performed to obtain reactivity worths 

comparison with the measured worths. From this comparison, 
calculation-vs.-experiment (C/E) bias factors were obtained for use 
in correcting the computed reactivity worth of europia in the FTR. 
A ou description of the experiment is presented together with 
pwede sen pe results, a description of the analytical methods, 
ulated results, and a comparison of the calculated and ex- 
te results. Also included are discussions of the effects of 
resonance self-shielding and mesh spacing on computed absorber 
rod worths. (auth) 


of advanced FTR 
ring Development 


13208 (HEDL-SA—794) Preli 
driver cores. Rothrock, R.B. (Hanford 
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Wash. (USA)). 1975. 1Sp. (CONF-750607—44). 

From American Nuclear Society meeting; New Orleans, 

esults are n a series 

undertaken to aid in establishing the design envelope for the PTR 
advanced driver core. Incl is a set of nominal core design 
parameters selected to serve as a basis for review and further ad- 
vanced core lysis. An d oxide fuel was assumed as the 
basis for this study, having a linear power capability of 15 Kw/ft. 
The FTR advanced driver core is to provide the irradiation facili- 
ties and environment needed for development and proof-testing of 
fuel and core materials for advanced LMFBR designs with ratings 
of 1000 MWe and up, capable of short doubling times. (auth) 


13209 (HEDL-SA—i065) FFTF reactor assembly 
technology. Mangelsdorf, T.A. (Hanford Engineering Development 
Lab., Richland, Wash. (USA)). 13 Nov 1975. Contract E(45-1)- 
2170. 32p. (CONF-760303—2). Dep. NTIS $4.00. 

From ASME-ANS joint international conference on ad- 
vanced nuclear ene! Pittsbu United 
States of America 13 Mar 

An overview is presented of the FFTF reactor and plant 
together with descriptions of core components, core internals, core 
system, primary and control rod , reactor instru- 
mentation, reactor vessel closure head, and supporting test 
programs. (DG) 


13210 (HEDL-SA—1074S) Fast Flux Test Facility. A slide 
. Herb, J.D. (Hanford ting Development Lab., 
Tabane Wash. (USA)). 1975. 87p. (CONF-751232—1). Dep. 
From Meeting of the ASME; Portland, Oregon, United 
States of America *USA®* (9 Dec 1975). 
Seventy-eight black and white photographs are presented 
along with descriptive comments. 


13211 (HEDL-TME—74-2(Vol.2)) HEDL quarterly technical 
report, April—June 1974. Volume 2. Fuels and safety 

Evans, E.A. (Hanford Engineering Development Lab., Richland, 
Wash. (USA)). Jul 1974. Contract AT(45-1)-2170. T1p. AT. 

The status of fast flux mixed oxide fuel irradiations is 
reviewed, and is summarized in FFTF component fabrica- 
tion activities. fDG) 

13212 (HEDL-TME—75-48) HEDL Steady-State Irradiation 
Testing Program. Status report thru February 1975. Cantley, D.A.; 
Cox, C.M.; Heck, E.N.; Jackson, R.J.; Leggett, R.D.; Washburn, 
D-F.; Weber, J.W. (Hanford i De Lab., 
Richiand, Wash. (USA)). Dec 


A comprehensive description of the Hanford Ragieedinn 
Development Laboratory steady-state irradiation test program is 
presented. The results were obtained prior to February, 1975. The 
design basis for the FFTF fuel pin is described to show the criteria 

inst which the irradiated fuel pin performance is compared. 
is report is subdivided into technical areas which are relevant to 
fuel pin performance. These areas include an analysis of mixed- 
oxide fuel pin thermal performance, analysis of fuel dimensional 
stability, considerations to allow for cladding wastage, experience 
with fuel pin cladding breaches, analyses of fission gas release ob- 
servations, verification of end cap weld and wire wrap per- 
formance, and analysis of cesium migration. (auth) 


13213 (HEDL-TME—75-88) Feasibility of evaluating the in- 

. Trantow, R.L. (Hanford Engineering Development 
Lab., Richland, Wash. (USA)). Nov 1975. Contract E(45-1)-2170. 
vp. Dep. NTIS $6. 

_ A method ,i applying real-time acoustic emission (AE) 
source location to evaluate the integrity of duct-to-end fixture 
welds was developed and evaluated using the HEDL R8-4 AE 
monitor coupled with a PDP-8e minicomputer. Operational soft- 
ware was developed to control the system’s data acquisition, 
Storage, and display functions. Performance was evaluated on the 

of comparisons between AE source location data and sub- 
sequent Jestructive examination of six duct-to-transition 7 
qualification welds. Ten separate discontinuities seen in the me 
lography performed at 35 locations along these welds correlated 
with the averaged acoustic emission activity revealed by the AE 
source location maps. This relationship is not presently considered 
to be usable as a system calibration method however, because of 
the limited range of discontinuity lengths (from 0.0003 to 0.004 in. 
long) that were correlated. The presence of six other discontinui- 
ties, found in regions showing low levels of emission activity, in- 
dicated that significant stress risers can go undetected under the 
conditions investigated. (auth) 
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- Hoitink, N.C.; Day, C.K. Hanford En. 
gineering De Richland, Wash. (USA)). Dec 1975. 
1)- 59p. AT. 
deve t of an Under-Sodium Viewing (USV) 
emphasis on a system fabricated and tested for use in the Fast Flux 
Test Facility (FFTF) is described. The system employs ultrasonic 
techniques to provide both imaging and ranging capability. For 
imaging applications, focused 5 MHz transducers scan the region 
of interest and have demonstrated the ability to resolve 0.150-inch 
diameter holes while operating under 16 feet of liquid sodium. 
During ranging operations, distances to 16 feet were easily and ac- 
curately measured using 2 MHz transducers. The development ef- 
forts leading to successful fabrication and testing of the Under- 
Sodium Viewing System in the HEDL High Temperature Sodium 
Facility (HTSF) are described. 


13215 ng Meltdown cup verifica- 
tion tests for the FFTF closed loop in-reactor - McCor- 
mack, J.D. (Hanford Engineering Development Lab., Richland, 
Wash. (USA)). Dec 1975. Contract E(45-1)-2170. 6Ip. AT. 

The Fast Flux Test Facility (FFTF) reactor contains Closed 
Loop In-Reactor Assemblies (CLIRA) which provide irradiation 
and testing ilities for new or advanced fuels. Contained 
within the CLIRA pressure boundary is the meltdown cup, a failed 
fuel container. Tests made to show that the meltdown cup can 
receive and contain molten fuel debris from a test section melt- 
down accident are described. The meltdown cup successfully 
withstands the 4900°F thermal shock of receiving molten fuel and 
a 1300 psi internal pressure pulse when at 1000°F. It is concluded 
that the meltdown cup design is adequate. 


13216 (HEDL-TME—75-115) Core engineering. Technical 
progress report, July, August, September 1975. Peterson, R.E. 
(Hanford Engineering Development Lab., Richland, Wash. 
(USA)). Dec 1975. Contract E(45-1)-2170. 55p. AT. 

Progress is reported in the areas of core physics, radiation 
and shield analysis, and core design and test management. (auth) 


13217 (HEDL-TME—76-6) Fabrication, irradiation and 
examination of mixed oxide fuel pins PNL-3-23, 27 
and 33. Arey, T.T.; Chastain, S.A.; Henderson, R.G.; Baird, G.R. 
(Hanford ineering Deve’ ent Lab., Richland, Wash. 
(USA)). Jan 1976. Contract E(45-1)-2170. vp. AT. 
PNL-3-23, -27 and -33 were three unencapsulated fuel pins 
of a 37-pin subassembly (PNL-3) which was irradiated in the EBR- 
Il. A compilation of design, specification, and fabrication data is 
ited with a detailed descri of the irradiation and 


13218 (LMEC-TDR—75-7) FFTF thermowell secondary seal 
test. Burns, W.E.; DeVita, V. (Liquid Metal Engineering Center, 
Canoga Park, Calif. (USA)). 1975. SOp. AT. 

The results of testing two thermowell seals to the 
requirements of HWS 1573 and RDT Standard C 7-18T are 
described. The tests were designed to simulate a massive failure of 
the thermowell probe internal to the sodium pipe by allowing sodi- 
um, from a reservoir maintained at 1200°F and 250 psig, to be ap- 
plied directly to the secondary seal for a period 4 hr. No 
evidence of sodium leakage past the secondary seal was observed 
on either test assembly. (auth) 


13219 (ORNL/TM—4960) Analysis of the TSF first-fission 
stored-fuel for the Fast Test Reactor. Childs, R.L.; 
M F.R.; Abbott, L.S. (Oak Ridge National Lab., Tenn. 
(USA)). Mar 1976. Contract W-7405-eng-26. 30p. AT. 

The ‘‘first-fission’’ experiment performed at the ORNL 
Tower Shielding Facility in support of the design of the Fast Flux 
Test Facility was analyzed using discrete ordinates method calcula- 
tions. In the experiment, the radial region from the core of the 
Fast Test Reactor to a stored fuel module was mocked up in slab 
geometry and fission chamber responses at the stored-fuel location 
were interpreted as first fissions in the stored fuel. The purpose of 
the experiment was to verify the calculation of the first generation 
of fissions in the FTR stored-fuel array and thereby to investigate 
the most complex aspect of the stored-fuel source determination. 
The calculated fission chamber responses obtained in the analysis 
were consistently a factor of 2 lower than the measured responses. 
Calculated responses for BF, detectors and hydrogen counters at 
the same location were also lower than the measured responses by 
varying factors, indicating a spectral distortion. An investigation of 
cross-section grouping showed that the group structure did not 
greatly affect the calculated a. Streaming between stainless 
steel rods mocking up the radial shield was also discounted 
for an error of this magnitude. A complex combination of un- 
derprediction in the dominant energy channels for overall neutron 
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transmission through the radial shield and an underprediction of 
the local moderation of near-thermal neutrons are now suspected. 


1975. Hurt, S.S. Ill; Lance, 
Rage National Lab., Apr 1976. Contract W- 
86. 43p. Dep. NTIS $ 
“The ORR rated at = as power level of 29.8 Mw 
for 87.2 percent of the time during july ym and September of 
1975. Twenty-eight fuel elements were pom et spent (51.5 per- 
cent average burnup) during the quarter, while forty-two new ele- 
ments were placed in service. Two shim-rod elements were retired 
from service at an average burnup of 65.5 percent. The reactor 
was shut down on eight occasions, one of which was unscheduled. 
One end-of-cycle shutdown accounted for 49.6 percent of the total 
downtime. A special shutdown to repair a water leak accounted 
for 40.6 percent of the total downtime. The remaining downtime 
was used principally for refueling, experiment work, and main- 
tenance. Maintenance activities, both mechanical and instrument, 
were essentially routine in nature. All six shim rods were calibrated 
on August 18, 1975. 


13221 (ORNL/TM—5320) Flux Isotope Reactor quar- 
terly report, July—September 1975. McCord, R.V.; Corbett, B.L. 
(Oak Ridge National Lab., Tenn. (USA)). 1975. Contract W- 
19p. Dep. NTIS $4.00. 
replacement of the permanent beryllium reflector was 

completed this quarter. The reactor was shut down for 87 days ‘for 
this maintenance operation. Erosion of the sealing surface at the 
stainless steel adaptor flange on the HB-1 beam tube facility was 
confirmed. A soft metallic O-ring was used to effect a seal when 
this facility was reassembled. A comprehensive inspection of the 
normally inaccessible parts of the reactor pressure vessel was 
made. No abnormalities were found. 


13222 (WARD—2171-53) Analysis of sealing effectiveness of 
FFTF components. Court, A.J. (Westinghouse 
Electric Corp., Madison, Pa. (USA). Advanced Reactors Div.). 


May 1975. Contract E(45-1)-2171. 112p. AT. 
Capability for continuous operation of the reactor with up 
rcent fuel cladding failures is a principal design basis for the 

FETE To provide an acceptable environment in the head compart- 

ment for routine surveillance and maintenance, the airborne activi- 

bP se is limited to 0.1 MPC/sub a/. By limiting leakage through 

reactor vessel head and head mounted components the air- 
borne activity level can be controlled effectively—even for the 
limiting design condition of 1 percent failed fuel. The sources of 
radioactive gas are described and the methods of analysis used to 
determine sealing effectiveness of each component are presented. 

Results of seal tests, combined with the analytical methods, 

demonstrate that the desired neers cb effectiveness can be achieved 

for each component. The summary of seal for head com- 
ponents is given. 33 references. (auth) 


13223 (WARD—2171-56) Fast Flux Test Facility. Quarterly 
progress for the period May 31, 1975. 
(Westinghouse Electric Corp., Madison, Pa. (USA). Advanced 
Reactors Div.). 1975. Contract E(45-1)-2171. 40p. AT. 

Progress is reported under the following headings: reactor 
engineering, head compartment and shielding design, in-vessel 
handing machine and instrumentation and control systems, plant 
and components, nuclear safety, 
( ) 


13224 Neutron radiography of a grid-type subassembly. Taylor, 
D.S.; Harrison, L.J.; White, J.R. — National Lab., Idaho 
Falls, ID). Conf. Remote Syst. Technol., ; 23: 190-196(1975)._ 

From 23. conference on po oP ys systems technology; San 
Francisco, California, USA (16 Nov 1975). 

See CONF-751115—. 

The examination and performance evaluation of grid 
subassemblies irradiated in EBI R-II required neutron rad feck 
gerd to disassembly. This operation required that the subassembly 

shielded, contained, and cooled in a package small enough to 
allow location of the radiography foil close to the grid detail for 
sharp resolution of the structure. A sealed can with static helium 
as the heat transfer medium provided satisfactory containment and 
cooling for the subassemblies; the can contained cadmium tar, 
for precise rotational alignment of subassemblies during radiog- 
raphy. (auth) 


13225 Design and procurement report for the FFTF fuel han- 
transfer 


cask. Keaney, S.T. (Aerojet 
Manufacturing Co., Fullerton, CA). Conf. Remote Syst. Technol., 
Proc.; 23: 281-288(1975). 
From 23. conference on remote syste 
Francisco, California, USA (16 Nov 1975). 
See CONF-751115—. 


ms technology; San 
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The Fast Flux Test Facility (FFTF) bottom-loading transfer 
cask (BLTC) system is designed to provide ex-vessel fuel transfers 
of irradiated reactor com mts between the reactor containment 
building and the LMFBR shipping cask in the reactor service 
peveng This system is a procured from National Lead Indus- 

ilmington, Delaware, under management of Aerojet Manu- 
facturing Company. (auth) 


13226 Design of the high-temperature sodium facility — 4 
component handling system. Tome, R.L.; Matsuo, R.; Woodfill, W. 
(Aerojet ee oe Co., Fullerton, CA). Conf. Remote Syst. 
Technol., 302(1975). 

From 23. conference on remote technology; San 
Francisco, California, USA (16 Nov 1975). 

See CONF-751115—. 

The High-Temperature Sodium Facility (HTSF) 
the Fast Flux Test Facility (FFTF) development and testing within 
the U. S. Energy Research and Development Administration's 
liquid-metal fast breeder reactor (LMFBR) program. Equipment is 
required for safe and reliable removal, transfer, and installation of 
large nonradioactive, sodium-wetted components within the HTSF. 
Use of this equipment during HTSF operations will provide valua- 
ble experience which will be utilized to design the FFTF radioac- 
tive large-component handling equipment. (auth) 


13227 Design of the Fast Flux Test Facility multipurpose main- 
tenance enclosure system. O'Bannon, W.B.; Allen, R.A.; Ward, 
D.O. (Aerojet Manufacturing Co., Fullerton, CA). Conf. Remote 
Syst. Technol., Proc.; 23: 303-308( 1975). 

From 23. conference on remote systems technology; San 
Francisco, California, USA (16 Nov 1975). 

See CONF-751115—. 

Operation and maintenance of the Fast Flux Test Facility 
(FFTF) within the U. S. Energy Research and Development Ad- 
ministration (ERDA) liquid-metal fast breeder reactor (LMFBR) 
program oa on equipment to handle small sodium-wetted com- 
ponents and tools. The multipurpose maintenance enclosure 
system (MES) will provide a safe, reliable system to remove, 
transfer, and install components within the FFTF. Sat 


13228 Core-component di: bly/ station: for use 
in the FFTF Examination/Maintenance ——y cell. Morris, E.J. 
(Aerojet Manufacturing Co., Fullerton, DA). Conf. Remote Syst. 
Technol., Proc.; 23: 309-315(1975). 

From 23. conference on remote systems technology; San 
Francisco, California, USA (16 Nov 1975). 

See CONF-751115—. 

The core-component station is 
designed to provide a safe, reliable means to remotely disassemble, 
reassemble, and examine nuclear-irradiated fuels, materials, and 
components under controlled environmental conditions. The mo- 
bile assembly is to be remotely operated from a gallery control 
console at the interim examination maintenance cell of the Fast 
Flux Test Facility in Richland, Washington, and will provide a 
means to accomplish the cell disassembly and reassembly activities 
pg ene in support of the liquid-metal fast breeder program activi- 
ty. (auth) 


13229 Experience with EBR-II fuel handling. Hutter, E. 
(Argonne National Lab., IL). Conf. Remote Syst. Technol., Proc.; 
23: 379-389( 1975). 

From 23. conference on remote systems technology; San 
Francisco, California, USA (16 Nov 1975). 

See CONF-751115—. 

The operating experience of EBR-II fuel handling is 
discussed. Over 15,000 subassemblies have been handled over a 
period of some 14 years. Removal and reinstallation of the transfer 
arm and the gripper were successfully accomplished. Improve- 
ments of sensing systems for remote operation have increased the 
reliability of the fuel handling process. Maintenance has been 
required occasionally due to normal sodium buildup. Experience 
has shown that simple mechanisms with adequate clearances are 
most successful. (auth) 


13230 FFTF fuel handling system features and 
Hornberger, D.M.; Boyd, C.L. (Westinghouse Hanford Co., es 
Richland, WA). Conf. Remote Syst. Technol., Proc.; 23: 397- 
414(1975). 

From 23. conference on remote systems technology; San 
Francisco, California, USA (16 Nov 1975) 

See CONF-751115—. 

Plant design features of the Fast Flux Test Facility (FFTF) 
are summarized to provide a background for requirements imposed 
on the fuel handling system. Normal handling sequences for core 
components and test assemblies are described, and features of the 
fuel handling facilities and machines are detailed. System control 
and inventory means are discussed in relation to interfaces with 
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tests necessary to establish design capability are iden , and ex- 
perience to date is discussed. (auth) 


13231 Tests and analyses of normal and off-normal operating 
conditions in EBR-II. Golden, G.H.; Sackett, J.1.; Singer, R.M. 
( National Lab., IL). Trans. Am. Nucl. Soc.; 22: 588- 
589(Nov 1975). 

From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


13232 Measurements of steady-state natural-convective flow in 
EBR-II with decay heating. Singer, R.M. (Argonne National Lab., 
IL); Sullivan, J.E.; Gillette, J.L.; Lehto, W.K.; Mohr, D.; Smith, 
R.N. Trans. Am. Nucl. Soc.; 22: 590-591(Nov 1975). 

From American Nuclear 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


13233 Natural-convection flow test utilizing fission heat in 
EBR-II. Lehto, W.K. (A ne National Lab., Idaho Falls, ID); 
Gillette, J.L.; Mohr, D.; Smith, R.N. Trans. Am. Nucl. Soc.; 22: 
591-593(Nov 1975). 

From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


13234 Natural-convection behavior of EBR-II: a comparison of 
CONVECT analyses with test results. Mohr, D. (Argonne National 
Lab., IL); Gillette, J.L.; Lehto, W.K.; Singer, R.M.; Sullivan, J.E. 
Trans. Am. Nucl. Soc.; 22: 593-594(Nov 1975). 

From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


13235 Flow coastdown transient to natural-convective condi- 
tions in EBR-II. Gillette, J.L. (Argonne National Lab., IL); Mohr, 
D.; Singer, R.M.; Smith, R.N. Trans. Am. Nucl. Soc.; 22: 594- 
596(Nov 1975). 

From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


13236 Reduced power and coolant flow testing with an instru- 
mented subassembly in EBR-II. Forehand, H.M. Jr.; Sackett, J.1. 
ng ne National Lab., Idaho Falls, ID). Trans. Am. Nucl. Soc.; 
96-598(Nov 1975). 
From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


13237 Test phase of the water-to-sodium leak detection system 
at EBR-II. Wrightson, M.M.; Holmes, J.T. (Argonne National 
Lab., Idaho Falls, ID). Trans. Am. Nucl. Soc.; 22: 603(Nov 1975). 

From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


13238 — and production of xenon tag isotopes in “+ 
experiments in EBR-II. Ika, J.H.; Meneghetti, D. (A ne Na- 
tional Lab., IL). Trans. Soc.; 22: 1973), 

From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


13239 Spatially dependent neutron spectra in an engineering 
mockup of the FTR. Bennett, E.F.; Yule, T.J.; Wade, D.C. 
(Argonne National Lab., IL). Trans. Am. Nucl. Soc.; 22: 652- 
653(Nov 1975). 

From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (r). 


13240 Subcriticality calculations for the FFTF reverse ap- 
to critical experiment. Selby, D.L.; Flanagan, G.F. (Oak 
idge National Lab., TN). Trans. Am. Nucl. Soc.; 22: 654- 
655(Nov 1975). 
From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


13241 Application of transport approximations in EBR- 
II analysis. Grimm, K.N.; Niecctiens, D. (Argonne National Lab., 
IL). Trans. Am. Nucl. Soc.; 22: 657-658(Nov 1975). 

From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


13242 Uncertainty of test fuel power age in TREAT. 
Palm, R.G. (Argonne National Lab., IL). Trans. Am. Nucl. Soc.; 


22: 658-659( Nov anal 
From American Nuclear Society 1975 winter meeting; San 


Francisco, CA, USA (16 Nov 1975). 


13243 Material worths and Doppler-effect measurements in the 
FTR-EMC. Bhattacharyya, S.K.; Pond, R.B.; Smith, D.M.; Cornel- 
la, R.J. (Argonne National Lab., IL). Trans. Am. ‘Nucl. Soc.; 22: 
659-660(Nov 1975). 

From American Nuclear Society 1975 winter meeting; San 
Francisco, CA. USA (16 Nov 1975). 


13244 Measurement and calculation of gamma heat in an in- 
strumented subassembly in EBR-II. Laskiewicz, R.A. (Argonne Na- 
tional Lab., IL); Koenig, J.F.; Gilbert, E.R. Trans. Am. Nucl. Soc.; 
22: 685-687(Nov 1975). 

From American Nuclear 
Francisco, CA, USA (16 Nov on) 


1975 winter meeting; San 


13245 Power spectral measurements with ™*Cf for un- 
reflected uranium (93.2 wt% ) metal Mihalczo, J.T. 
(Oak Ridge National Lab., TN); .; Tillett, G.C. Jr. 


Trans. Am. Nucl. Soc.; 22: 601( New 19 5). 
From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


13246 9: and analysis of the breeding ratio in ZPPR 
assembly 4, phase 1. Carpenter, S.G. (Argonne National Lab., 
Idaho Falls, ID); Lineberry, M.J.; , L.G.; Bretscher, M.M.; 
Gasidlo, J.M.; Beck, C.L.; Maddison, 'W.; Collins, P.J.; Gras- 
— G.L.; Wade, D.C. Trans. Am. Nucl. Soc.; 22: 693-694(Nov 
1975) 

From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


13247 Reactor-averaged isotopic absorption-to-fission ratio 
measurements in ZPPR-4, phase 1. Bretscher, M.M. (Argonne Na- 
tional Lab., IL); Gasidlo, J.M.; Maddison, D.W. Trans. Am. Nucl. 
Soc.; 22: 694(Nov 1975). 

From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


13248 Calculations of fast critical assemblies using ENDF/B-IV 
cross-section data. Hirons, T.J.; Seamon, R.E. (Los Alamos Scien- 
tific Lab., NM). Trans. Am. Nucl. Soc.; 22: 722(Nov 1975). 

From American ‘Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


13249 Benchmark testing ENDF-B-lll and -IV. 
McKnight, R.D. (Argonne National Lab., IL). Trans. Am. Nucl. 
Soc.; 22: 723-724(Nov 1975). 

From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


13250 Design and procurement report for the FFTF fuel han- 
dling systems bottom-loading transfer cask. Keaney, S.T. Fas 
Manufacturing Co., Fullerton, CA). Trans. Am. Nucl. 
762-763(Nov 1975). 

From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


13251 design for a backup in-vesse! fuel handling 
machine (IVHM-BD) for the Fast Flux Test Facility. Madden, D.S.; 
Hickey, M.E. Ont: Manufacturing Co., Fullerton, CA). Trans. 
Am. ucl. Soc.; 22: 763(Nov 1975). 

From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


13252 Design of the Fast Flux Test Facility multipurpose main- 
ge enclosure system. O'Bannon, W.B.; Allen, R.A.; Ward, 
(Aeroj 4 Manufacturing Co., Fullerton, CA). Trans. Am. 
Soc.; 22: 764-766( Nov f975). 
From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


station for use 


13253 Core ponent disasse /reassembly 
(IEM) cell. Morris, E.J. 
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——- Manufacturing Co., Fullerton, CA). Trans. Am. Nucl. 
Soc.; 22: 766(Nov 1975). 


From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


be Experience with EBR-II fuel Hutter, E. 
A sa National Lab., IL). Trans. Am. Nucl. Soc.; 22: 774(Nov 


(97 
From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


13255 FFTF fuel handling system: features and experience. 
Hornberger, D.W.M.; Boyd, C.L. (Hanford Engineering Develop- 
— ., Richland, WA). Trans. Am. Nucl. Soc.; 22: 775(Nov 
1975). 

From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


13256 Analysis of the complex reactor cavity shield in the FTR. 
Engle, W.W. Jr.; Emmett, M.B.; Williams, M.L. (Oak Ridge Na- 
tional Lab., TN). Trans. Am. Nucl. Soc.; 22: 783- 784(Nov a Sf 
From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


13257 FFTF plant shield design experience. Bunch, W.L. 
(Hanford Engineering Development Lab., Richland, WA). Trans. 
Am. Nucl. Soc.; 22: 784(Nov 1975). 

From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


13258 3-MW Livermore pool-type reactor neutron radio- 
graphic facility. Richards, W.J.; Peterson, R.T.; Prindle, J.P. (Univ. 
Livermore). Trans. Am. Nucl. Soc.; 22: 131-133(Nov 
) 
From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


13259 Creep-rupture properties of weld metal and forging for 
an overlaid type 304 stainless-steel forging. Klueh, R.L.; Canonico, 
D.A. (Oak Ridge National Lab., TN). Trans. Am. Nucl. Soc.; 22: 
196-198(Nov 1975). 

From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


13260 uid level detector for reactor environments. 
Goodrieh, L.D.; Arave, A.E. (Idaho National Engineering Lab., 
Idaho Falls, ID). IEEE Trans. Nucl. Sci.; NS-23: No. 1, 386- 
390(Feb 1976). 

From 22. nuclear science symposium and 7. nuclear power 
systems symposium, San Francisco, CA, USA (19 Nov 1975). 

A vity-sensitive liquid level detector has been 
designed for the pressurized water reactor environment of the 
Loss-of-Fluid Test (LOFT) reactor at the Idaho National Engineer- 
ing Laboratory. Test results indicate the detector is not only capa- 
ble of indicating liquid level, but also oscillatory behavior in the 
two-phase fluid. Test data are presented along with a brief descrip- 
tion of the detector design. 


13261 Brookhaven reactor experiment control facility: a dis- 
tributed function computer network. Dimmler, D.G.; Greenlaw, N.; 
Kelley, M.A.; Potter, D.W.; Rankowitz, S.; Stubblefield, F.W. 
(Brookhaven National Lab., Upton, NY). JEEE Trans. Nucl. Sci.; 
NS-23: No. 1, 398-405(Feb 1976). 

From 22. nuclear science symposium and 7. nuclear power 
systems symposium; San Francisco, CA, USA (19 Nov 1975). 

A computer network for real-time data acquisition, monitor- 
ing and control of a series of experiments at the Brookhaven High 
Flux Beam Reactor has been developed and has been set into rou- 
tine Operation. This Reactor Experiment Control Facility presently 
services nine neutron spectrometers and one x-ray diffractometer. 
Several additional experiment connections are in progress. The 
architecture of the facility is based on a distributed function net- 
work concept. A statement of implementation and results is 
presented 
13262 ZPR-9 airborne plutonium monitoring system. Rusch, 
G. (Argonne National Lab., IL); McDowell, W.P.; Knapp, W.G. 
IEEE Trans. Nucl. Sci.; NS-23: No. i, 690-693(Feb 1976). 

From 22. nuclear science symposium and 7. nuclear power 
systems symposium; San Francisco, CA, USA (19 Nov 1975). 
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This describes an airborne tonium moni 
which i installed i in the ZPR-9 
9) facility at Argonne National Laboratory. The design and opera- 


tional experience are discussed. This monitoring m utilizes 

particle size and densi discrimination, alpha particle energy dis- 

crimination, and a bac btraction technique — in 

cascade to separate airborne-plutonium activity from other, natu 

occurri airborne Relatively high sensitivity and re- 
(auth) 


PROPULSION REACTORS 
REFER ALSO TO CITATION(S) 13283 


13263 (CNLM—5713) Visual material presented during 
NASA-AEC meeting at CANEL on May 11-12, 1964. Parks, G.U. 
(Pratt and Whitney Aircraft, Middletown, Conn. (USA). Connec- 
ticut Advanced Nuclear Engineering Lab.). 11 Jun 1964. 133p. 
Dep. NTIS $6.00. 

The visual material presented on the SNAP-5O reactor com- 
ponents cover the reactor and shield, Rankine cycle boiler, materi- 
als, high-temperature instrumentation, and pump. (DLC) 


13264 (NVO— 164) Safety report for Tory II-C fuel 
recovery. Bond, A.L. (Energy Research and Development Ad- 
ministration, Las Vegas, Nev. (USA). Nevada Operations Office). 
12 Sep 1975. 73p. Dep. NTIS $5.00. 

The following activities are examined: (1) transfer by rail of 
the reactor from the present storage location in the Reactor Main- 
tenance, Assembly and Disassembly (R-MAD) building to the En- 
gine Maintenance, Assembly and Disassembly (E-MAD) building, 
a distance of approximately five miles; (2) the disassembly of the 
Tory II-C assembly to permit removal of the reactor core in the E- 
MAD building; (3) the disassembly of the reactor core into in- 
dividual fuel tubes, also referred to as fuel rods; and (4) the 
packaging of the tubes for shipment to the Idaho National En- 
gineering Laboratory (INEL). Included are descriptions of or- 
ganizational responsibilities, facilities and equipment, operations, 
radiological safety, nuclear safety, industrial hygiene, industrial 
safety, accident evaluation, and emergency plan. 


13265 BERYLLIUM REFLECTED CAVITY REACTOR FOR 
UF6 CRITICAL EXPERIMENTS. Jarvis, G.A.; Bernard, W.; Hel- 
mick, H.H.; White, R. Anaheim, CA; American Institute of 
Aeronautics and Astronautics (1975). 8p. 

From 11. American Institute of Aeronautics and Astronau- 
tics and Society of Automotive Engineers propulsion conference; 
Anaheim, California (USA) (29 Sep 1975). 

Experiments and theoretical studies are being conducted for 
NASA on critical assemblies with one-meter diam by one-meter 
long low-density cores surrounded by a thick beryllium reflector. 
These assemblies make extensive use of existing nuclear propulsion 
reactor components, facilities, and instrumentation. Due to exces- 
sive porosity in the reflector, the initial critical mass was 19 kg U 
(93.2). Addition of a 17-cm-thick by 89-cm-diam beryllium flux 
trap in the cavity reduced the critical mass to 7 kg when all the 
uranium was in the zone just outside the flux trap. A mockup alu- 
minum UF6 container was placed inside the flux trap and fueled 
with uranium-graphite elements. Fission distributions and reactivity 
worths of fuel and structural materials are available. These results 
will be used to guide the design of a very plasma core reactor 
which will test energy removal by optical radiation. (IAA) 
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13266 (AD/A—009498 ) and conceptual design of 

ice-water heat sinks. Grande, E. (Foster- 
Miller Associates, Inc., Waltham, oy (USA)). Mar 1975. Con- 
tract DAAGI7-73-C-0238. 163p. NTIS $6.25. 

The study considers the analysis and conceptual design of 
an ice-water heat sink for use with a 1500 kW nuclear power plant 
applicable to hardened underground installations. The purpose of 
the heat sink is to contain the waste heat from the power system 
during a period in which the installation is completely sealed off 
from dependence on any surface facilities. An ice-water heat sink 
system is a very attractive concept due to the large amount of heat 
associated with the melting of ice. This study is intended to pro- 
vide information on configuration parameters and system per- 
formance to permit development of a practical system design. Two 
alternative heat sink configurations are recommended for the 
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prototype design: an annular flow heat sink and a top surface melt- 
ing heat sink. A high level of confidence is placed in the predicted 
performance of the annular flow configuration. The top surface 
melting configuration is considered superior in terms of meeting 
the design objectives, but its predicted performance is based on as- 
although reasonable, must be verified by experi- 
ments. 


13267 (AI-ERDA— 13148) Nuclear safety characterization of 
sodium fires and fast reactor fission products. Quarterly technical 
progress report, January—March 1975. (Atomics International 
Div., Canoga Park, Calif. (USA)). 15 May 1975. Contract AT(04- 
3)-824. 25p. Dep. NTIS $4.00. 

Progress is in the areas of sodium splash dispersal, 
SOMIX code development, HCDA term, 
leakage, fuel and fission product release from burning sodium, and 
high temperature properties of fuel mixtures. (JWR) 


13268 (ANCR—1296) Quarterly technical 


1975. (Idaho National Engineering Lab., Idaho Falls (USA)). Feb 
1976. Contract E(10-1)-1375. 188p. Dep. NTIS $7.75. 

Light water reactor safety activities performed during July 
through September 1975 are summarized. The isothermal blow- 
down test series of the Semiscale Mod-1 test program has provided 
data for evaluation of break flow phenomena and analyses of pip- 
ing flow regimes and pump performance. In the LOFT Program, 
measurement uncertainties were evaluated. The Thermal Fuels 
Behavior Program completed two power-cooling-mismatch tests on 
PWR-type fuel rods to investigate critical heat flux characteristics. 
Model development and verification efforts of the Reactor 
Behavior Program included development of the SPLEN1 computer 

- code, subroutines for the FRAP-T code, verification of RELAP4, 
and results of the Halden Recycle Plutonium Experiment. 


13269 (ANL—75-72) Light-water-reactor safety research pro- 
gram. progress report, July—September 1975. (Argonne 
National Lab., Ill. (USA)). 1975. 106p. Dep. NTIS $6.50. 

Progress is summarized in the following research and 
development areas: (1) loss-of-coolant accident research; heat 
transfer and fluid dynamics; (2) transient fuel response and fission- 
product release; and (3) mechanical properties of Zircaloy con- 
taining oxygen. Also included is an appendix on Kinetics of Fission 
Gas and Volatile Fission-product Behavior under Transient Condi- 
tions in LWR Fuel. 


13270 (BAW—10062A(Rev.1)) Multinode analysis of small 
breaks for B and W's 145-fuel-assembly nuclear plants with inter- 
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EKO-IIl aerosol behavior codes; estimates of radioactive decay 
upon aerosol particle behavior; and sodium oxide agglomerate 
behavior experiments. 


13273 (BNL—50477) Thermohydraulic LMFBR safety experi- 
ments. Quarterly report, July—September 1975. Kazimi, M.S.; 
Chen, J.C.; Gustavson, W.R. (Brookhaven National Lab., Upton, 
— Nov 1975. Contract E(30-1)-16. 21p. Dep. NTIS 

Progress is reported in the following areas: heat-generating 
boiling pool phenomena, streaming/freezing phenomena in flowing 
fluids, and temperature dependence of electric resistivity of salt 
solutions. (JWR) 


13274 (BNL—50479) HTGR 
Quarterly report, July 1—September 30, 1975. (Brookhaven Na- 
tional Lab., Upton, N.Y. (USA)). 1975. Contract E(30-i)-16. 
135p. Dep. NTIS $7.00. 

Progress is summarized in the following areas: fission 
product release and transport; primary coolant impurities; rapid 
graphite oxidation; structural evaluations; materials; instrumenta- 
tion and monitoring; and phenomena modeling and systems analy- 
sis. A review is presented of studies on the maximum hypothetical 
fission product release, and a loop experiment is proposed. 


13275 (BNWL— 1965) Effects of sleeve on axial 

and intensity of turbulence in an unheated 7 x 7 rod bun- 
dle. Creer, J.M.; Rowe, D.S.; Bates, J.M.; Sutey, A.M. (Battelle 
Pacific Northwest Labs., Richland, Wash. (USA)). Jan 1976. Con- 
tract E(45-1)-1830. vp. Dep. NTIS $10.00. 

An experimental study is described which was performed to 
investigate the turbulent flow phenomena near postulated sleeve 
blockages in a model nuclear fuel rod bundle. The sleeve 
blockages were characteristic of fuel clad ‘’swelling’’ or 
“ballooning” (LOCA) in pressurized water reactors. The study was 
conducted to provide information relative to the flow phenomena 
near postulated blockages to support detailed safety analyses of 
LOCAs. The results of the study are especially useful for verification 
of the hydraulic treatment of reactor core computer programs such 
as COBRA. 


Evaluation Division. 


13276 (BNWL— 1975) Effects of sleeve blockages on air 
velocity distributions in an unheated 7 x 7 rod bundle. Creer, J.M.; 
Bates, J.M. (Battelle Pacific Northwest Labs., Richland, Wash. 
(USA)). Jan 1976. Contract E(45-1)-1830. 97p. Dep. NTIS $6.50. 

An experimental study is described which was performed to 
investigate the turbulent air velocity distributions near postulated 
sleeve blockages in a model nuclear fuel rod bundle. The sleeve 
blockages were characteristic of fuel clad ‘’swelling’’ or 


nals vent valves. Parks, C.E.; Allen, R.J.; Cartin, L.R. (Babcock 


“ball ing’ (LOCA) in pressurized water reactors. The study was 
mducted to provide air velocity distributions near postulated 


and Wilcox Co., Lynchburg, Va. (USA). Nuclear Power G 
tion Dept.). Mar 1976. 58p. Babcock and Wilcox, Lynchburg, VA. 
Multinode analyses were conducted for several small breaks 
in the reactor coolant system of B and W’s 145 fuel-assembly 
nuclear plants with internals vent valves. The multinode blowdown 
code CRAFT was used to evaluate the hydrodynamics and 
transient water inventories of the reactor coolant system. The 
FOAM code was used to compute a swell level history for the 
core, and the THETAI-B code was used to perform transient fuel 
pin thermal calculations. Curves showing the parameters of interest 
are presented. These results are well within the Final Acceptance 
Criteria. 
13271 (BAW—10075A(Rev.1)) Multinode analysis of small 
breaks for B and W's 177-fuel-assembly nuclear plants with raised 
loop arrangement and internals vent valves. Cartin, L.R.; Hill, J.M.; 
Parks, C.E. (Babcock and Wilcox Co., Lynchburg, Va. (USA). 
Nuclear Power Generation Dept.). Mar 1976. SSp. Babcock and 
Wilcox, Lynchbug, VA. 

Multinode analyses were conducted for several small breaks 
in the reactor coolant system of B and W's 177-fuel-assembly 
nuclear plants with a raised loop arrangement and internals vent 
valves. The multinode blowdown code CRAFT was used to evalu- 
ate the hydrodynamics and transient water inventories of the reac- 
tor coolant system. The FOAM code was used to compute a swell 
level history for the core, and THETAL-B was used to perform 
transient fuel pin thermal calculations. Curves showing parameters 
of interest are presented. The results of these analyses are accepta- 
ble within the guidelines set forth in the Final Acceptance Criteria. 


pen re (BMI-X—668) Aerosol behavior modeling for fast reac- 

rterly progress report, October—December 1975. 
ol L.D.; Gieseke, J.A.; Jordan, H. (Battelle Columbus Labs., 
Ohio (USA)). 20 Jan 1976. Contract W-7405-eng-92. 16p. Dep. 


NTIS $4.25. 
Progress is summarized in the following areas: comparison 
of analytical, techniques employed in the HAARM-2 and PARDIS- 


blockages, to p the air Its with data obtained in a prior 
water experiment, and to further evaluate the use of the COBRA 
computer program for predicting flow distributions in rod bundles 
containing partial flow blockages. 


13277 (CENPD—185-A) Clad rupture behavior. LOCA rup- 
ture behavior of 16 x 16 Zircaloy cladding. Franklin, D.G.; Knep- 
, D.S. (Combustion Engineering, Inc., Windsor, Conn. (USA)). 
Nov 1975. 30p. Combustion Engineering Inc., Windsor, CT. 
The experiments and the analysis of the experimental results 
on fuel cladding of system-80 16 x 16 assemblies subjected to a 
temperature ramp similar to that postulated for a loss-of-coolant 
accident are described. 


13278 (CENPD— 190) CEA injection: C-E method for control 

element assembly ejection analysis. Peeler, G.B.; Kennedy, M.F.; 
Miller, G.D.; Ritterbusch, S.E.; Kin, L.K. (Combustion Engineer- 

my Inc., Windsor, Conn. (USA)). Jan 1976. 97p. Dep. NTIS 
5.00. 

The synthesis method used at Combustion Engineering for 
analyzing a Control Element Assembly (CEA) Ejection transient is 
described and shown to be conservative relative to three-dimen- 
sional space-time kinetics calculations. The synthesis method util- 
izes zero, one, and two-dimensional calculations to determine the 
maximum fuel energy content, and the fuel and clad temperatures 
during a CEA ejection transient. 19 references. (auth) 


(CONF-750908—P2( Pt. ry Pg mechanics in 
Transactions 3rd international con- 
London, England, 1975. Volume 2. Reac- 
tor core and coolant circuit. Part E. Fast reactor accident analysis. 
Jaeger, T.A. (comp.). (Commission of the European Communities, 
Brussels (Belgium); British Nuclear Energy Society, London). 
1975. 328p. CECA, CEE, CEEA Luxembourg. 
From 3. international conference on structural mechanics in 
reactor technology; London, UK (1 Sep 1975). 


report on water 
reactor safety programs sponsored by the Nuclear Regulatory Com- 
mission's Division of Reactor Safety Research, July—September 
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Thirty-one papers are included on the of fuel-coolant in- 
teractions, structural response of fuel subassembly ducts, primary 
containment analysis, and miscellaneous structural dynamics. 


13280 (CONF-760327—1) Collapse behavior of Zircaloy fuel 
cladding. Hobson, D.O. (Oak Ridge National Lab., Tenn. (USA)). 
1976. 13p. Dep. NTIS $3.50. 

From Review meeting on light-water-reactor fuel behavior; 
Karlsruhe, German, Federal Republic of *F.R. Germany® (16 Mar 
1976). 

This report presented discusses the results of collapse tests 
performed on Zircaloy-4 fuel cladding. Collapse pressure was in- 
vestigated as a function of temperature and simulated pellet-to-pel- 
let and tat eg gap size, and the collapse pressure was 
found to d g values of all three variables. Col- 
manner. The sequence of events is discussed. The collapse 
geometry is described by the von Mises equation that relates the 
number of collapse lobes to the specimen geometry. In addition, 
progress is reported on the development of eddy-current displace- 
ment instrumentation for measuring creepdown of fuel cladding. 


13281 Role of energetic mixed-oxide-fuel- 
sodium thermal interactions in liquid metal fast breeder reactor 
safety. Fauske, H.K. (Argonne National Lab., Ill. (USA)). 1976. 
Contract W-31-109-Eng-38. 27p. Dep. NTIS $4.00. 

From 3. specialists’ meeting on sodium fuel interaction; 
Japan (Mar 1976). 

Based upon analysis, numerous experiments and examina- 
tion of all known occurrences of large-mass vapor explosions, the 
following general behavior principle has emerged: Mixing of large 
quantities of a hot and cold liquid, a necessary condition for 
developing sustained pressures and large damage potential from 
thermal interaction, requires spontaneous nucleation upon contact. 
Since the contact temperature for the mixed-oxide-fuel-sodium 
system is well below the spont leation temperature for 
liquid sodium, the current interesting controversy regarding spon- 
taneous nucleation and its role in the vapor-explosion mechanism 
itself is largely irrelevant for this system. Therefore, current prac- 
tice is to use the pressure-volume curve determined by the expand- 
ing fuel vapor following a postulated hydrodynamic disassembly 
(which generally results from considering a number of unrealistic 
physical processes to occur) for safety evaluation. It follows that 
for reactors like FFTF and CRBR, the extremely unlikely event of 
a core meltdown is predicted to occur safely, with essentially no 
energetics involved. 


13282 (CONF-760431—1) Acoustic emission experiments for 
safety of nuclear reactor vessels. Ying, S.P. (Southwest Research 
Inst., San Antonio, Tex. (USA)). 6p. Dep. NTIS $3.50. 

From Spring meeting of the American Physical Society; 
Washington, District of Columbia, United States of America *USA® 
(26 Apr 1976). 

For Oak Ridge National Lab., TN. 

Acoustic emission monitoring was used in hydrostatic ex- 
periments on flawed pressure vessels and thermal shock experi- 
ments on flawed cylindrical specimens. The results of the experi- 
ments are discussed. 


13283 (COO—2571-3) Improvement and verification of fast 
reactor safety techniques. September 1, 
1975—November 31, 1975. Jackson, J.F. (Brigham Young Univ., 
Provo, Utah (USA)). 1975. Contract AT(11-1)-2571. 14p. Dep. 
NTIS $3.50. 

A number of improvements and refinements have been 
made to the VENUS-II analysis of the KIWI-TNT experiment. The 
final calculations for this study are now being performed. Areas of 
difference that appeared during the initial VENUS-II/PAD inter- 
comparison study have been investigated and largely resolved. In 
Particular, the treatment of the energy-of-vaporization was ex- 
amined and found not to have a significant effect on the calculated 
temperatures. The next round of comparison calculations are cur- 
rently underway. A study aimed at comparing and evaluating dif- 
ferent methods of characterizing work-energy or damage-potential 
of core-disruptive accidents has been initiated. 


13284 (FRRSR—11) Instrumentation used in the Heat 
Transfer Laboratory of Grenoble for experiments related to light 
water reactors. Courtaud, M.; Delhaye, J.M. (CEA Centre 
d’Etudes Nucleaires de Grenoble, 38 (France). Dept. de Transfert 
et Conversion d’Energie). Sep 1975. 9p. Dep. NTIS (US Sales 
Only) $3.50. 

Work performed under United States Nuclear Regulatory 
— Light Water Reactor Safety Technical Exchange Pro- 


1? review of the instrumentation used in different experi- 
ments performed for light water reactor studies either in steady 
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state or transient conditions is presented. Some local measurement 
techniques which have been developed with view to a more 
thorough understanding of two phase flow are also described. 


13285 (GA-A— 13617(Vol.5)) HTGR accident initiation and 
progression analysis status report. Volume V. AIPA fission product 
source terms. Alberstein, D.; Apperson, C.E. Jr.; Hanson, D.L.; 
Myers, B.F.; Pfeiffer, W.W. (General Atomic Co., San Diego, 
Calif. (USA)). Feb 1976. Contract E(04-3)-167. 296p. Dep. NTIS 


$7. 

ary objective of the Accident Initiation and 
sicidineee ond (AIPA) Program is to provide guidance for 
high-temperature gas-cooled reactor (HTGR) safety research and 
development. Among the parameters considered in estimating the 
uncertainties in site boundary doses are uncertainties in fission 
product source terms generated under normal operating condi- 
tions, i.e., fuel body inventories, circulating coolant activity, total 
plateout activity in the primary circuit, and plateout distributions. 
The volume presented documents the analyses of these source 
term uncertainties. The results are used for the detailed con- 
sequence evaluations, and they provide the basis for evaluation of 
fission products important for HTGR maintenance and shielding. 


13286 (GA-A— 13617(Vol.6)) HTGR accident initiation and 
progression analysis status report. Volume VI. Event consequences 

sion product transport mechanisms. (General Atomic Co., San 
Diego, Calif. (USA)). Jan 1976. Contract E(04-3)-167. vp. Dep. 
NTIS $7.60. 

Five accident conditions are considered in an analysis of 
their radiological consequences. The five accident conditions are 
core heatup resulting from loss of offsite power and earthquake; 
reheater tube leak; slow depressurization; rapid depressurization; 
and steam ingress from steam generator main bundle tube rupture. 
Consequence assessments are presented in the form of radiological 
doses in rem to representative site boundaries of 500m and 2500m 
and man-rem doses to the surrounding environment. 


13287 (GA-A— 13763) Status of safety-related 

and design verification and support programs in support of HTGR 
PSARs. Biannual report for period ending July 31, 1975. (General 
Atomic Co., San Diego, Calif. (USA)). 15 Jan 1976. 119p. (GA- 
LTR—103). General Atomic Co., San Diego, CA. 

Progress is reported for the following activities: seismic pro- 
gram, test of core support posts, primary coolant moisture monitor 
testing, control and orificing assembly tests, core auxiliary cooling 
system tests, plant protection system electronic modules, and main 
helium circulator overspeed protection test. (JWR) 


13288 (GEAP—13317-12) BWR_ blowdown heat transfer 
twelfth progress report, 1—June 30, 1975. 
(General Electric Co., San Jose, Calif. (USA). Boiling Water 
Reactor Systems Dept.). Jul 1975. Contract AT(04-3)-189. vp. 
Dep. NTIS $6.50. 

Two additional BDHT tests were completed despite con- 
tinued difficulties with the electrical connection to the test bundle. 
Preliminary conclusions have been drawn regarding Matrix Tests 
11 and 15 (Reproducibility and Bypass Orifice Variation). Dryout 
and post-dryout heat transfer phenomena are comprehensively 
discussed. An assessment of stored heat shows that this energy 
input becomes significant after about 25 seconds. 


13289 (GEAP— 13317-13) BWR blowdown heat transfer thir- 
teenth quarterly progress report, July 1—September 30, 1975. 
(General Electric Co., San Jose, Calif. (USA). Boiling Water 
Reactor Systems Dept.). Oct 1975. Contract AT(04-3)-189. vp. 
Dep. NTIS $5.50. 

Four additional Bundle-Two Matrix Tests have been 
completed, and three sets of BDHT data are presented. Reproduci- 
bility of thermal response between Bundle One and Bundle Two is 
shown to be good. Preliminary conclusions regarding the sensitivity 
of system and bundle thermal responses to several independent test 
parameters are drawn. 


13290 (GEAP— 14034-4) 
Fourth report, June—August 1975. (General Electric 
Co., Sunnyvale, Calif. (USA). Fast Breeder Reactor Dept.). Oct 
1975. Contract E(04-3)-893. 53p. AT. 

The objectives of the program described are to develop 
models for analyzing and evaluating postulated radiological 
sources, aerosol dynamics, sodium fires, and radiological dosages 
arising from hypothetical core disruptive accidents in liquid metal 
fast breeder reactors. The work performed during this reporting 
period continued the acquisition, review and evaluation of current 
technology, i.e., experimental data, analytical models, and com- 
puter codes, used in radiological modeling and assessment. In par- 
ticular, a literature search was made to obtain experimental and 
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theoretical information on fission uct release from fuel and 
the chemical and physical state of fission products, a study was 
made to evaluate the sensitivity of changes in aerosol concentra- 
tion to variations in the Stokes correction factor and gravitational 
collision efficiency at high aerosol concentrations, a review was 
made of the sodium fire computer codes, SPRAY, ‘SOFIRE Il and 
CACECO, a tabulation was made of various data such as dose 
conversion factors and organ clearance constants for use in dosage 
calculations, and a review was begun on atmospheric dispersion 
models. A preliminary model for analyzing the rapid expansion of 
ration. (au 


13291 (GEAP—14038-4) Advanced safety Fourth 
quarterly report, June—August, 1975. (General Electric Co., Sun- 
nyvale, Calif. (USA). Fast Breeder Reactor Dept.). Sep 1975. 
Contract E(04-3)-893. 103p. AT. 

Included are progress summaries in the areas of LMFBR en- 
gineering analysis of post-accident heat removal, inherently safe 
core design, fuel pin failure mechanisms, and safe shutdown relia- 
bility for a commercial LMFBR. 


13292 (GEAP—21126) Blowdown heat transfer phenomena in 
the scaled BWR test system. Sozzi, G.L.; Muzzy, R.J.; Burnette, 
G.W. (General Electric Co., San Jose, Calif. (USA). Boiling Water 
Reactor Systems Dept.). Jan 1976. Contract AT(04-3)-189. 26p. 
Dep. NTIS $5.00. 

Experimental results from the Boiling Water Reactor 
(BWR) blowdown heat transfer program (BDHT), obtained in the 
BWR scaled-test apparatus, are used to provide a basis for evaluat- 
ing BDHT phenomena. BWR loss-of-coolant accident (LOCA) 
analysis using the current BWR LOCA evaluation method, when 
applied to the test apparatus, shows a substantial margin in the 
prediction of peak cladding temperature. Observed thermal- 
hydraulic and heat transfer phenomena are evaluated and com- 
pared with the current method. Specific ph ly based 
model refinements are recommended for break flow, void distribu- 
tion, and heat transfer. 


13293 (HEDL-SA—781) Failure threshold correlation for fast 

reactor transient overpower accident analysis. (Hanford Engineer- 

tty Development Lab., Richland, Wash. (USA)). 1975. 12p. 
NF-750607—47). Dep. NTIS $3.50. 

From American Nuclear Society meeting; New Orleans, 
Louisiana, USA (8 Jun 1975). 

One im t t in of the transient ove! 
accident for LMFBR the of time and of 
fuel pin failure. A great deal of effort has been and is being 
devoted to the mechanistic prediction of fuel pin failure threshold; 
however, it is anticipated that some time will yet pass before a 
generally accepted model is available. For the interim, it appears 
desirable to continue development and use of empirical correlation 
of failure thresholds. Such development has been pursued at 
Westinghouse Hanford for about two years now, and shows 
promise of near term usefulness. A brief description is given of the 
evolution of this effort at Westinghouse Hanford. The most recent 
correlation that has been developed is with a 
discussion of the manner in which it is ied. Some of the more 
recent developments are mentioned. (auth) 


13294 (HEDL-SA—908S) Computational features of the 
MELT-III neutronics, thermal-hydraulics computer code — 
Wilburn, N.P.; Waltar, A.E. (Hanford Engineering Develop 

Lab., Richland, Wash. (USA)). 1976. 3p. (CONF- 150607 41), 
Dep. NTIS $3. 50. 

From American Nuclear Society meeting; New Orleans, 
Louisiana, USA (8 Jun 1975). 

A multichannel, thermal-hydraulics, neutronic accident 
analysis program for simulating fast reactor behavior from a 
hypothetical accident inception to the start of core disassembly or 
to reactor shutdown is described. (JWR) 


13295 (HEDL-TME—76-8) Damage parameter computer 
code. Baars, R.E. (Hanford Engineering Development Lab., 
Richland, Wash. (USA)). Jan 1976. Contract E(45-1)-2170. 1p. 
Dep. NTIS $4.50. 
A small computer code listing is presented along with sam- 
vt input and output for calculation of the Hanford Engineering 
velopment Laboratory (HEDL) Damage Parameter, an empiri- 
5d rage of LMFBR-FFTF fuel pin failure thresholds for the 


13296  (LA—6206(Vol.1)) Safety analysis of the Los Alamos 
critical experiments facility. Paxton, H.C. (Los Alamos Scientific 
Lab., N.Mex. (USA)). Oct 1975. Contract W-7405-ENG-36. 27p. 
Dep. NTIS $5.00. 
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The safety of Site critical assembly operations de- 
pends upon protection built into the facility, upon knowledgeable 

ures and experimental 
shielding in some cases, wou’ 
treme accident generating 10 ring the “fa 38 s 28- 
year history, the direct cost of criticality 
to a risk of less than $200 per year. 


13297 (LA—6209-SR) Fission product decay heat studies of 
December 15, 1975. Yarnell, J.L.; Bendt, P.J. (Los Alamos Scien- 
tific Lab., N. — a 26 Feb 1976. Contract W-7405-Eng- 
36. 10p. Dep. NTI IS $4.5 

uct decay heating rates, with emphasis on short decay times. 

rmal calorimetry is used to perform benchmark experiments 
for decay times between 20 seconds and 2000 seconds with an ab- 
solute accu of better than 5 percent. Experiments are 
done with **U and will be done eventually with ™Pu. Thermal 
neutron are used for the irradiations. The project was in- 
itiated in July 1974. Final results for ™*U are expected by 6-30-76, 
and for **Pu by 1-1-77. Final reports for each task will follow the 
final data by 3 months. The work done to date is described 
together with the status of the final experimental configuration. 


=, (LA—6217-MS) Development of thin shell equations for 

dynamics. DeVault, G.P.; Blewett, P.J. (Los 
pa Scientific Lab., N.Mex. (USA)). Jan 1976. Contract W- 
7405-Eng-36. 12p. Dep. NTIS $4.50. 

By means of Hamilton's principle the elastic equations of 
motion for thin cylindrical shells are developed. Explicitly included 
in these equations are the possibilities of loading due to interior 
pressure pulses and to thermal stresses. A test problem is con- 
sidered for the case of a uniform pressure pulse traveling along the 
axis; an exact analytic solution is compared with the results found 
by a finite-difference method. The two solutions agree within | 
percent; which agreement is satisfactory for present purposes. 


13299 (LA-UR—76-241) Flash x-ray cinematography. Stein, 
W.E. (Los Alamos Scientific Lab., N.Mex. (USA)). 1976. Con- 
tract W-7405-eng-36. 26p. (CONF-751141—6). Dep. NTIS $4.50. 

From Meeting on fuel and clad motion diagnostics in 
LMFBR safety test facilities; Albuquerque, New Mexico, USA (11 
Nov 1975). 

Experiments intended to provide an overview of the poten- 
tial capabilities and limitations of flash x-ray cinematography as a 
diagnostic technique for a Fast Reactor Safety Test Facility are 
described. The results provide estimates of the x-ray pulse intensity 
required to obtain adequate radiographs of an array of fuel pins in 
a typical reactor configuration. An estimate of the upper limit on 
the pulse duration imposed by the reactor background radiation 
was also determined. X-ray cinematography has been demon- 
strated at a repetition rate limited only by the recording equipment 
on hand at the time of these measurements. These preliminary 
results indicate that flash x-ray cinematography of the motion of 
fuel in a Fast Reactor Test Facility is technically feasible. (auth) 


13300 (LA-UR—76-378) Fast reactor safety experiment needs 
and Stevenson, M.G. (Los Alamos 
Scientific Lab., N.Mex. (USA)). 1975. Contract W-7405-Eng-36. 
32p. (CONF-751141—5). Dep. NTIS $4.00 

From Meeting on fuel and clad ‘motion diagnostics in 
LMFBR safety test facilities; Albuquerque, New Mexico, USA (11 
Nov 1975). 

Key considerations in analysis of LMFBR core disruptive 
accidents are fuel pin and subassembly can integrity, permanent 
neutronic shutdown, primary system integrity, core material reten- 
tion and cooling, and radioactive material transport and release. 
Technical problems in the accident analysis can be defined in four 
major areas: the initiating phase, the transition phase, accident 
energetics and consequences, and post accident heat removal. Ex- 
perimental information needs in these areas are discussed. (DG) 


13301 (NP—20784) Post-failure phenomena in LMFBR we? 
progress report, July 1, 36 

1975. Erdman, C.A.; Reynolds, A.B. (Virginia Univ., Charlot: 
tesville (USA). Dept. of Nuclear Engineering). 1975. Contract 
AT(49-24)-0158. 6p. Nuclear Regulatory Commission, Washing- 
ton, DC. 

First quarter efforts were concentrated on large-scale fission 
gas voiding, 2D as of intrasubassembly voiding, and imple- 
mentation of PLUTO on the UVa. computer. (auth) 


13302 (NU—2512-5) Local propagation theory for vapor ex- 
Ochiai, M.; Bankoff, $.G. (Northwestern Univ., Evanston, 
Ill. (USA). ng of Chemical ote" 3 Feb 1976. Contract 
ATUL. 1)-2512. 23p. (CONF-760328—2). Dep. NTIS $3.50. 
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3. specialists? meeting on sodium fuel interaction; 
Tokyo. Japan ( (Mar 1976). 


e boiling was studied by dropping small drops of a 

* a ‘or vi ex ms in 
alien explosive growth and coalescence 
of the vapor bubbles occurs as soon as the surrounding pressure is 
relieved, resulting in a high-pressure vapor layer at the liquid-liquid 
contact area. This amounts to an impact pressure ied to the 
free surface, with a resulting velocity distribution obtained from 
ntial flow . The pressure predictions are consistent 


pote P 

with data for Freon-oil mixing, but further evaluation will await ad- 
ditional experimental data. Nevertheless, the current inference is 


13303 (NU—2512-6) Existence of -State fuel-coolant 

niv., Evanston, ( ). Dept. m Engineering). 3 

Feb 1976. 8p. (CONF-760328—3). Dep. NTIS $3.50. _ 

From 3. specialists’ meeting on sodium fuel interaction; 
Tokyo, Japan (Mar 1976). 

The possibility of a steady-state Chapman-Jouguet thermal 
detonation wave propagating through an initially coarse mixture of 
molten fuel and coolant in course of a nuclear reactor accident 
is examined. The postulated mechanism is the breakup of single 
drops of heavy, hot liquid immersed in a vaporizable cold liquid 
(tin-water, or UO,-sodium) due to passage of a shock wave, with 
rapid mixing and heat transfer which sustains the shock. A calcula- 
tion at the required peak pressures, taking account of the interac- 
tion between the phases in a swarm of hot drops suspended ini- 
tially in a comparable volume of liquid/vapor, indicates that the 
minimum pressures are so large as to make the ility of a 
steady-state thermal detonation wave due to d t breakup and 
heat transfer appear to be very small in a water-cooled reactor ac- 
cident, and essentially zero in an LMFBR accident. 


13304 (NU—2512-7) Liquid—tliquid surface impaction. 
Technical progress report, January 1, 1975—December 1, 1975. 
Bankoff, S.G. (Northwestern Univ., Evanston, Ill. (USA). Dept. of 
Chemical Engineering). 1975. Contract AT(il- 1)-2512. 6p. Dep. 
NTIS $3.50. 
The critical Weber number for coalescence, when a d 

of Freon-22 or pentane falls on a pool of hot (80-180°C) silicone 
oil or glycerine, has been determined as a function of pool tem- 

ture and droplet size. Using this information, a splash theory 

local propagation of a vapor explosion has been formulated, 
which agrees with intermediate-scale peak pressure data of Henry, 
et al. A hydrodynamic theory has been constructed for the 
minimum thickness of the gas film in the approach phase. The 
Board-Ha}! theory for fuel-contact detonation waves has been 
modified to take into account the presence of a swarm of drops, 
rather than a single drop. It is shown that the required shock wave 
peak pressures for droplet breakup is now approximately 10* bar, 
which makes the existence of a steady-state Chapman-Jouget wave 
highly unlikely. 


(NUREG—75/065) High Rayleigh number convection 
in enclosed fluid layers with internal heat sources. Technical 
3952-1. (Ohio State Univ., Columbus (USA). Dept. of Mechanical 
Engineering). Jul 1975. Contract E(11-1)-2470. 42p. NTIS $3.75. 

An experimental study of high Rayleigh number natural 
convection with internal heat sources has been conducted in a 
horizontal fluid layer with an insulated lower boundary and a con- 
stant-temperature upper boundary. Ave heat transfer coeffi- 
cients at the upper surface were obtained for Rayleigh numbers up 
to 2.17 x 10"*. A review of currently available heat transfer cor- 
relations for internally heated fluid layers is also presented. In this 
review, the correlations are compared using a common definition 
of Rayleigh number and Nusselt number. 


13306 Recommendations related to Browns 
Commission, Washington, D.C. 
(USA)). Feb. 1976. 85p. NTIS $5.00. 

Based on its review of the events transpiring before, during 
and after the Browns Ferry fire, the Review Group concludes that 
the probability of disruptive fires of the magnitude of the Browns 
Ferry event is small, and that there is no need to restrict operation 
of nuclear power plants for public safety. However, it is clear that 
much can and should be done to reduce even further the 
likelihood of disabling fires and to improve assurance of rapid 
extinguishment of fires that occur. Consideration should be given 
also to features that would increase further the ability of nuclear 
facilities to withstand large fires without loss of important func- 
tions should such fires occur. The Review Group believes that im- 
provements, pr need in the areas of fire prevention and fire con- 
trol, can and should be made in most existing facilities. 
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13307 (NUREG—0090-1) Report to Congress on abnormal oc- 
currences, July—September 1975. (Nuclear Regulatory Commis- 
ee Washington, D.C. (USA). Office of eit Information 
and Program Control). 25 Nov 1976. 23p. NTIS $3.50 

Section 208 of the Energy Reorganization Act of 1974 
identifies an abnormal occurrence as an unscheduled incident or 
event which the Nuclear Regulatory Commission determines to be 
significant from the standpoint of public health and safety, and a 
quarterly report on such events is to be made to Congress. The 
second such report to Congress on abnormal occurrences is 
—. The first report identified abnormal occurrences at 
icensed nuclear power plants during the first six months of 1975. 
The current report includes the results of a review of events at 
nuclear plants for the third quarter of 1975 and the results 
of a review for overexposure to radiation at all licensed facilities 
for a nine-month period. The NRC has determined that there were 
no abnormal occurrences at licensed nuclear power plants during 
the period and there were no abnormal occurrences involving 
overexposure to radiation at NRC-licensed facilities from January 
1 to September 30, 1975. Therefore, the current report comprises 
an updating of information concerning events reported to the Con- 
gress in the first Status is reported as 
of November 25, 1975 


13308 (ORNL/NSIC—121) Reactor experiences, 
1972—1974. (Oak Ridge National Lab., Tenn. (USA)). Dec 1975. 
Contract W-7405-eng-26. 232p. Dep. NTIS $15.00. 

Safety-related incidents which occurred at reactor facilities 
between January 1972 and July 1974 are compiled. 


(ORNL-TM—4875(Add.1)) 

release from LMFBR fuel. Addendum 1. 
aerosol behavior in the Aerosol Test Facility. 
Ridge National Lab., Tenn. (USA)). Jan 1976. Contract W-7405- 
eng-26. 19p. Dep. NTIS $4.50. 

The justification, objectives and scope, technical 
proposed experiments, and program schedule for the aerosol 
release and transport program are presented. 


13310 Temperature distribution in a 19- 

rod simulated LMFBR fuel assembly with a six-channel internal 

(Fuel Failure Mockup Bundle 3A): record of experimental 

data. Fontana, M.H.; Gnadt, P.A.; Kress, T.S.; MacPherson, R.E.; 

Parsly, L.F.; Wantland, Fae. (Oak Ridge National Lab., Tenn. 

(USA)). Mar 1976. Contract W-7405-eng-26. W- 7405-eng-26p. 
AT. 


tal data are presented for Fuel Failure Mockup 
bundle 3A, which simulated the configuration and power level of 
the Fast Test Reactor fuel. Bundle 3A consisted of 19 electric car- 
tridge heaters with outside diameters of 0.230 in. spaced by 0.056- 
in. wire wraps on a 12-in. pitch. A stainless steel plate attached to 
the central rod blocked the six central channels 15 in. downstream 
from the start of the heated section. The purpose of this test series 
was to obtain the thermal-hydraulic effects of this internal 
blockage in a simulated Fast Test Reactor core. A description of 
the experimental procedures, a discussion of the data-reduction 
procedures, and tabulated data from experiments performed in this 
series are presented. 


13311 (ORNL-TM—S5117) Blowdown heat transfer program. 
Quarterly progress report, July— 1975. Thomas, D.G.; 
Hedrick, R.A. (Oak Ridge National Lab., Tenn. (USA)). Nov 
1975. Contract W-7405-eng-26. 86p. Dep. NTIS $5.45. 

Progress is summarized in the areas of two-phase flow in- 
strumentation studies, forced-convection test facility operation, 
program planning and analysis, thermal-hydraulic test facility 
operation, thermal hydraulic test facility instrumentation, 
heater rod procurement and development. 


13312 (ORNL-TM—S5143) Fission product release from LWR 
fuel. progress report, July—September 1975. 
Malinauskas, A.P.; Lorenz, R.A.; Osborne, M.F.; Collins, J.L.; 
Manning, S.R. (Oak Ridge National Lab., Tenn. “n- Nov 
1975. Contract W-7405-eng-26. 19p. Dep. NTIS $4, 

Control experiments involving methyl iodide, Neuen oxide, 
and cesium iodide are described together with fission gas release 
from high-burnup fuel and Knudsen cell studies. 


13313 (ORNL-TM—5148) Zirconium metal—water oxidation 
kinetics program by the NRC we of Reactor Safet y 
Research. progress report, July—September 197 
Cathcart, J.V. (Oak Ridge National Lab., — PTCnAD. Dec 
1975. Contract W-7405-eng-26. 32p. Dep. NTIS $4.00. 

Additional diffusivity data for oxygen in B-Zircaloy-4 were 
obtained. Similar measurements at 1000, 1200, and 1400°C in B- 
zirconium and B-Zircaloy-2 well with previously 
data for diffusion in Zircaloy-4. Published oxidation rate and dif- 


5 


data were statistically, and where iate, the 
results were co with these data. Improvements in reaction 
rate measuring instruments are described along with new experi- 
mental results bearing on the problem of specimen self-heating 
during oxidation. The previously reported line of pores in high- 
rature oxide scales on Zircaloy was shown to be a polishing 
artifact, the apparent pores are actually metal particles that are 
rich in tin. 


13314 (ORNL-TM—5149) Creepdown and collapse of Zir- 


pee ber 1975. Hobson, D.O. (Oak Ridge National Lab., 
Tenn. (USA)). Nov 1975. Contract W-7405-eng-26. 16p. Dep. 
NTIS $4.00. 

The creepdown and collapse study on Zircaloy fuel cladding 
is concerned with the deformation behavior of cladding under nor- 
mal and near-normal reactor operating conditions. is sum- 
marized in the areas of: equipment development, tubing charac- 
terization, and collapse testing. Eddy-current deformation-monitor- 
ing instrumentation is presently being modified to provide mul- 
tisignal recording capability for use with the multiple-coil configu- 
rations required in the various collapse and c tests. 
Characterization studies of the specimen tubing have involved 
dimensional inspection, hardness measurements, and x-ray texture 
determination. Initial collapse tests have been run and have shown 
the 80 percent cold-worked, as-received tubing to be stronger than 
expected from previously published data. A series of annealing ex- 
periments has been added to the test matrix because of this high 
strength level. Tests conducted with mandrels to simulate a pellet- 
to-pellet gap show the tubing to obey the von Mises collapse equa- 
tion in that the number of collapse lobes or nodes increases with 
decreasing pellet gap. 


13315 (ORNL-TM—S5154) Multirod burst test program. Quar- 
terly progress report, July— ber 1975. Chapman, R.H. (Oak 
m4 National Lab., Tenn. (USA)). Dec 1975. 44p. Dep. NTIS 
$ 

Progress is summarized in the areas of 
analysis; and procurement; and 
construction; and operations. 


13316 (ORNL-TM—S5156) Fission and gamma 
1975. 


energy release. progress report, 

Dickens, J.K.; Love, T.A.; McConnell, J.W.; Emery, J.F.; Peelle, 
R.W. (Oak Ridge National Lab., Tenn. (USA)). Nov 1975. Con- 
tract W-7405-eng-26. 37p. Dep. NTIS $4.00. 

Preliminary data for gamma-ray energy release from fission 
product decay following thermal-neutron fission of **U has been 
obtained and reduced for cooling times between 3 and 14,400 sec. 
The data were obtained as pulse-height spectra for photon energies 
between 0.05 and 8 MeV using a Nal spectrometer and were un- 
folded to give photon-energy spectra of moderate resolution. The 
data are presented in graphical form for 27 combinations of ir- 
radiation, cooling, and counting times. Two irradiation times, t/sub 
i/ = 2.4 ‘and 100.4 sec, were studied. The energy release values 
were obtained by integrating the spectra. In addition, photon yield 
data were obtained for E/sub y/ between 0.025 and 0.05 MeV; 
they contribute insignificantly to the total energy release. Prepara- 
tions for beta-ray energy po: Rl measurements involved detailed 
study of the beta-ray detector’s response and additional studies of 
electron scattering from various source configurations to arrive at 
an optimal design for the sample holder. 


13317 ORECA-1: a digital computer code 
for sim the dynamics of HTGR cores for emergency cooling 

Ball, S.J. (Oak Ridge National Lab., Tenn. (USA)). Apr 
1976. Contract W-7405-en 56. 57p. Dep. NTIS $4.50. 

ORECA-I predicts the three-dimensional transient thermal- 
hydraulic behavior of the core of a high-temperature gas-cooled 
teactor (HTGR) for specified emergency shutdown onitiio. It 
was modeled after the RECA code (Reactor Emer - Cooling 
Analysis) by the General Atomic Company to provi tter un- 
derstanding of the relative importance of mechanisms for afterheat 
temoval and enable independent evaluation of the General Atomic 
Company analyses. Descriptions are given of the modeling and 
solution techniques, and exam of transient calculations are 
pessoas Predictions of sever: of accident transients were 


in good agreement with the results of RECA calculations. The 
relatively small computation times required for ORECA also make 
it convenient to use for model and parameter sensitivity studies. 


13318 (ORNL/TM—5240) oe: progress report on blow- 
down heat transfer program October—December 1975. 
Thomas, D.G.; Hedrick, R.A. (Oak Ridge National Lab., Tenn. 
(USA)). Mar 1976. Contract W-7405-eng-26. 76p. Dep. NTIS 
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Progress is briefly reported for the following activities: two- 
phase flow instrumentation studies, forced-convection test facility 
operation, thermal-hydraulic test facility operation and instrumen- 
tation, and heater rod procurement and development. (JWR) 


13319 on the 
=. progress report 
1975. Cathcart, J.V. (Oak Ridge National Lab., Tenn. ceed 
Mar 1976. Contract W- -7405-eng-26. eu Dep. NTIS $5.00 
The experimental phase of the study of the diffusivity of ox- 
ygen in B-Zircaloy between 900 and 1500 (1652—2732°F) is es- 
sentially complete. No differences between chemical and tracer 
diffusivities were observed, and between 1000 and 1500°C 
(1832—2732°F) the combined data set could be represented by D 
= 2.48 x 10°? exp (-28200/RT) cm*/sec. The forty specimens 
(from a standard batch of Zircaloy tubing) required to define 
isothermal oxidation rate curves at 900, 1000, 1100, and 1300°C 
(1652, 1832, 2012, and 2372°F) have been oxidized in the MiniZ- 
WOK apparatus and are undergoing metallographic examination. 
Oxidation rate data obtained at 900 and 1000°C (1652—1832°F) 
in the MaxiZWOK apparatus are presented, and the procedures 
following in evaluating and correlating such data are described in 


13320 (ORNL/TM—S255) 
temperature reactor safet 

Division of Reactor October—December 197: 

Sanders, J.P. (Oak Ridge National Lab., Tenn. (USA)). Feb 1976. 

Contract W-7405-eng-26. 19p. Dep. NTIS $5.00. 

Research progress is briefly reported for the following tasks: 
reheater and steam generator model development, development of 
the nuclear steam supply — simulation code, core simulation 
for enemergency cooling analysis, core auxiliary cooling system 
model development, and computer code implementation. 


13321 (ORNL/TM—5294) een 1976 monthly highlights 
for Office of Nuclear Regulatory Research Programs at Oak Ridge 
National . Fee, G.G. (comp.). (Oak Ridge National 
Lab., Tenn. (USA)). Feb 1976. Contract W-7405-eng-26. 27p. 
Dep. NTIS $4.00. 

Technical highlights and cost/budget data are presented for 
the following programs: heavy section steel technology, fission 
product beta and gamma energy release, LOCA release from LWR 
fuel, multirod burst tests, Nuclear Safety Information Center, PWR 
blowdown heat transfer-separate effects, Zircaloy fuel cladding col- 
lapse studies, zirconium metal-water oxidation kinetics, aerosol 
release and transport from LMFBR fuel, HTGR safety analysis and 
research, and design criteria for piping and nozzles. 


13322 (ORNL/TM—5326) Monthly progress report for 
February 1976 for the HTGR safety studies for the Division of 
Systems Safety, U.S. Nuclear Regulatory Commission. Sanders, J.P. 
(Oak Ridge National Lab., Tenn. (USA)). Mar 1976. Contract W- 
7405-eng-26. 19p. Dep. NTIS $4.00. 

Progress is summarized in studies related to thermal anal = 
for the Vrain reactor, HEXEREI code development, and FLO! 
results from the Vrain design basis depressurization accident. 


13323 (PB—240612) Report regarding the Exxon Nuclear 

Company Core Cooling System Non-Jet-Pump-BWR 
Fuel Heatup Model. (Nuclear Regulatory Commission, Washington, 
D.C. (USA). Office of Nuclear Reactor Regulation). 6 Mar 1975. 
50p. (NUREG—75/016). NTIS $3.75. 

The Nuclear Regulatory Commission staff has reviewed the 
Exxon Nuclear Company's topical report describing their new 
Emergency Core Cooling System Non-Jet-Pump BWR Fuel Heatup 
Model (ECCS-NJP-BWR-FHM). The Exxon model, which is 
limited to analytical techniques used to predict the response of fuel 
bundles to a loss-of-coolant accident, was developed to conform to 
the applicable requirements of 10 CFR 50, Appendix K. The staff 
report evaluates how the model might be used in conjunction with 
other previously approved codes and information supplied by the 
licensee to form an ECCS-Evaluation model for NJP-BWR’s. The 
report also presents NRC staff conclusions regarding the model's 
acceptability, and resolves certain items which were unresolved in 
an earlier status report issued by the NRC staff. (GRA) 


13324 1-A)) Evaluation of the rod ejec- 
tion accident in W Pressurized Water Reactors using 

kinetics methods. Risher, D.H. Jr. (Westinghouse Electric 
Corp., Pittsburgh, Pa. (USA)). Jan 1975. 124p. Westinghouse 
Electric Corp., Pittsburgh, PA 

The consequences of a rod ejection accident are in- 
vestigated in relation to the latest, high power density 
Westinghouse reactors. Limiting criteria are presented, based on 
experimental evidence, and if not exceeded these criteria will en- 
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releases, if any, will be ithin 
basis is presented for pr selection of 

Ts to be used in the analysis, such that the analysis 

ble to a ree Saat of past, present, and future reactors. 
employs a one-dimensional spatial 


ing hot channel factor (which does not cause the fuel damage limit 
criteria to be exceeded) has been determined as a function of the 

i rod worth. By this means, the limit criteria have been 
translated into ejected rod worths and hot channel factors which 
can be used effectively by the nuclear designer and safety analyst. 


(WCAP—8290( Add. » Temperature sensitivity study 
rod burst tests. Burman, D.L.; Kuchirka, PJ. 
(Westinghouse Electric Corp., Pittsburgh, Pa. (USA)). Nov 1975. 
39p. Westinghouse Electric Corp., Pi rgh, PA. 
A temperature sensitivity study of single rod burst tests has 
ss defined temperature measurement errors due to 
independent sources. Two of the three sources of tempera- 
ture measurement error have proven to be significant. The signifi- 
cant error sources were pellet eccentricity producing a circum- 
ferential temperature gradient and external atmosphere cooling of 
uninsulated thermocouple leads. An adjustment of the previously 
reported burst temperature curve, based upon the analysis of this 
study, has resulted in raising the burst temperature versus pressure 
curve by approximately TOO. (auth) 


13326 (WCAP—8637) Iodine behavior under transient condi- 
tions in the pressurized water reactor. Lutz, R.J. Jr. (Westinghouse 
Nuclear Energy Systems, Pittsburgh, Pa. (USA)). Nov 1975. vp. 
Westinghouse Electric Corp., Pittsburgh, PA 

The report presented examines the behavior of radioiodine 
in a PWR under transient conditions in order to define conserva- 
tive assumptions to be used in analytical evaluations of the 
radiological consequences of accidents. The report examines 
operating plant data concerning the iodine spiking phenomona in 
the reactor coolant and iodine separation in the steam generators. 
The report also examines the acceptable dose limits imposed by 
the NRC for accident evaluations, in light of the risk concept. 


13327 (GERRSR—1) Pump behavior in the intact pipe during 
burst of a parallel line. 1974. Translation of BMFT-RS—92. 74p. 
Dep. NTIS $4.50. 

Work performed under United States Nuclear Regulatory 
Commission—Light Water Reactor Safety Technical Exchange 


Studies are reported which were carried out to investigate 
supercavitation behavior of PWR circulation pumps under single- 
phase flow and blowdown conditions. Results are presented and in- 
terpreted. (DG) 


(FRRSR—7) Problems 


Reocreux, M. (CEA Centre d'Etudes Nucleaires de 
Grenoble, 38 (France)). 1974. Translation of SETS—71. 38p. 
Dep. NTIS $4.00. 

Work performed under United States Nuclear Regulatory 
Commission—Light Water Reactor Safety Technical Exchange 


A summary is presented of the problems which arise in the 
understanding and description of the physical phenomena which 
Operate in pressure suppression enclosures. Included are the prin- 
cipal phenomena which operate in the event of an accident; the 
principal interactions among such phenomena; the physical 
parameters which, in those cases where the existence regime of the 
phenomenon is known, may effect the latter; the parameters which 
must be measured in order to be able to characterize the 
phenomenon; and the points in which it appears that improve- 
ments to known, existing codes can make possible a more realistic 
description of the or henomena and thereby an evaluation 
of the conservatism e different approaches. 


13329 (FRRSR—4) Analysis of a blowdown experiment with 
the DABBOUS code. Menessier, D.; Mezza, M. (CEA Centre 
d’Etudes Nucleaires de Saclay, 91 - Gif-sur-Y vette (France). Ser- 
vice d'Etudes Techniques de Surete). Apr 1975. Translation of 
SETS—34. 34p. NRC. 

Work performed under United States Nuclear Regulatory 
Commission—Light Water Reactor Safety Technical Exchange 
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The results obtained by the DABBOUS code, which deals 
with the hydraulics of the blowdown of a pressurized water tank 
are com to the experiments made at AWRE, Foulness by the 
UK.A.E.A. (Standard Problem No. 1). A brief parametric = 
described where the varyi emt beware are: the number of 
the friction pressure drop the M ok cae, Agreement is 
satisfactory with results obtained with U.S. codes as concerns pres- 
sure and temperature during the transient, although pressure oscil- 
lations are greater with DABBOUS than with other codes. 


13330 ( of the 


containment. C: 
WASH 1400 data’ § Si on J.P. (CEA, 75 - Paris (France)). Jun 
1975. Translation of SETS—72. 22p. Dep. NTIS $3.50. 
Work performed under United States Nuclear Regulatory 
—Light Water Reactor Saferty Technical Exchange 


Failure mode is is described for a PWR containment 
spray system. Fault tree is discussed, and results are presented. 


13331 (FRRSR—3) PREP and KITT: note for the user. 
Lacotte, D. (Bureau of Mines, Bartlesville, Okla. (USA)). Jul 
1975. Translation of SETS—35. 35p. TIC. 

Work performed under United States Nuclear Regulatory 
Commission—Light Water Reactor Safety Technical Exchange 


A set of computer programs for y vena and failure proba- 
bility analysis of reactor components is described 


13332 Fast reactor safety. Avery, R. (Argonne National Lab., 
IL). Natl. Bur. Stands. (U.S.), Spec. Publ.; 1: 45-50(Oct 1975). 
From Proceedings on nuclear cross section and technology 
Washi , District of Columbia, USA (3 Mar 1975). 
NBS-SPEC.PUBL.—425( Vol. 1); CONF-750303—P1. 
The current state of knowledge with respect to the analysis 
< see accident sequences in fast breeder reactors and the 
rstanding of associated accident phenomena, as well as impli- 
cations to reactor design, are reviewed. 


13333 Thermal-shock cracking in UO, during power transients. 
Wrona, B.J.; Kennedy, C.R.; Kupperman, D.S.; D.D. 
(Argonne National Lab., IL). Trans. Am. Nucl. Soc.; 22: 419- 
420(Nov 1975). 

From American Nuclear 
Francisco, CA, USA (16 Nov 1975). 


1975 winter meeting; San 


13334 Transient response of clad UO,. Wrona, B.J. (Argonne 
National Lab., IL). Trans. Am. Nucl. Soc.; 22: 420-421(Nov cps 

From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


13335 TREAT: loss-of-flow safety experiment R7. Holtz, R.E.; 
Spencer, B.W.; Testa, F.J. (Argonne National Lab., IL). Trans 
Am. Nucl. Soc.; 22: 424-425(Nov 1975). 

From American Nuclear Society 1975 winter meeting; San 


Francisco, CA, USA (16 Nov 1975). 


13336 Post-test evaluation of transient-overpower TREAT test 
E8 on preirradiated FFTF fuel. Simms, R.; Rothman, A.B.; 
Murphy, W.F. (Argonne National Lab., IL). Trans. Am. Nucl. Soc.; 
22: 425-427(Nov 1975). 

From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


13337 Loss-of-flow test Fl on an FFTF-type fuel element. 
Palm, R.G.; Stewart, R.R.; Gehl, S.M.; Rothman, A.B.; De Volpi, 
A. (Argonne National Lab., IL). Trans. Am. Nucl. Soc.; 22: 427- 
428(Nov 1975). 

From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


13338 Analysis of a sodium reentry event in the H4 TREAT 
test. Wider, H.U.; Wright, A.E. (Argonne National Lab., IL). 
Trans. Am. Nucl. Soc.; 22: 428-429(Nov 1975). 

From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


13339 Suitability of pressurized fresh fuel pins for studying ef- 
fect of -gas release on LOF . Spencer, 
B.W. (Argonne National Lab., IL). Trans. Am. Nucl. Soc.; 22: 429- 
430(Nov 1975). 

From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 
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kinetics computer code and a transient fuel heat transfer computer 

code to determine the hot spot fuel temperature versus time fol- 

lowing a rod ejection. Using these computer codes, the most limit- 

The calculational method is shown to be conservative, compared 

to the results of a three-dimensional spatial kinetics analysis. Prosvem 
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13328 Eee arising in analysis of the 

Program. 
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fuel motion effects of fresh and preir- 

in loss-of-flow simulations. De Volpi, A.; Stanford, 

G.S.; Stewart, R.R.; J.P.; Deitrich, L.W. National 
9 


13340 Cc 


Lab., IL). Trans. Am. Nucl. Soc.; 22: 430-432(Nov 1975). 
From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


13341 Effect of fuel aenserins in SLSF loss-of-piping-in- 
study. Hwang, I.T.; Tessier, J.H. (Argonne National Lab., 
IL). Trans. Am. Nucl. Soc.; 22: 431-432(Nov 1975). 


From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


13342 Effects of bundle size on sodium voiding in the simula- 
tion of an FTR pump coastdown transient. Marr, W.W.; Grolmes, 
M.A. hao National Lab., IL). Trans. Am. Nucl. Soc.; 22: 432- 
433(Nov 1975). 

From American Nuclear Society 1975 winter ing; San 
Francisco, CA, USA (16 Nov 1975). ati 


13343 New method for analyzing impact 
lage in a fast reactor accident. ent, Chang, Y.W.; Wang, 
C.Y. (Argonne National Lab., IL). Trans. Am. Nucl. Soc.; 22: 434- 
435(Nov 1975). 

From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


of the results 
Y.W.; Chu, 
H.Y.; Gvildys, J. (Argonne National Lab., IL). Trans. Am. Nucl. 
Soc.; 22: 435-436(Nov 1975). 

From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


Comparison of REXCO predictions of pressure and fluid 
motion in a rigid two-dimensional vessel model. Nagumo, G. 
(Argonne National Lab., IL); Cogliostro, D.J. Trans. Am. Nucl. 
Soc.; 22: 437-438(Nov 1975). 

From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


13346 Effect of history on energy partitioning in 
subassembly events. Kennedy, J.M. (Argonne National Lab., IL); 
Belytschko, T. Trans. Am. Nucl. Soc.; 22: 438-439(Nov 1975). 
From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


13347 Finite-element analysis of structural response in HCDA. 
Kennedy, J.M. (Argonne National Lab., IL); Belytschko, T. Trans. 
Am. Nucl. Soc.; 22: 439-440(Nov 1975). 

From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


13348 Investigations of chemical reactions to 


thermite-type 
generate molten core materials for reactor safety experiments. 
Baker, L. Jr. (Argonne National Lab., IL); Mansoori, G.A.; Gabor, 
J.D.; Bingle, J.D. Trans. Am. Nucl. Soc.; 22: 443(Nov 1975). 
From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


13349 Ex study of transient freezing in tube flow. 
Cheung, F.B.; Baker, L. Jr. (Argonne National Lab., IL). Trans. 
Am. Nucl. Soc.; 22: 444(Nov 1975). 

From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


13350 Studies on heat removal from fuel debris with induction- 
heated simulant materials. Gabor, J.D.; Baker, L. Jr.; Cassulo, J.C. 
(Argonne National Lab., IL). Trans. Am. Nucl. Soc.; 22: 444- 
445(Nov 1975). 

From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


13351 Onset of convection in an internally heated porous medi- 
um. Gasser, R.; Kazimi, M. (Brookhaven National Lab., Upton, 
NY). Trans. Am. Nucl. Soc.; 22: 446-447(Nov 1975). 


1391 


From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


13352 Simulation of downward heat transfer from molten fuel. 
Faw, R.E. (Kansas State Univ., Manhattan); Baker, L. Jr. Trans. 
Am. Nucl. Soc.; 22: 448-449(Nov 1975). 

From American Nuclear Soci 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975 “ad 


13353 Studies on heat removal from heat-generating pools. 
Gabor, J.D.; Baker, L. Jr.; Cassulo, J.C. (Argonne National Lab., 
IL). Trans. Am. Nucl. Soc.; 22: 449(Nov 1975). 

From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


13354 Studies of fog formation. Condiff, 
D.W.; Chan, S.H. (Argonne National Lab., IL). Trans. Am. Nucl. 
Soc.; 22: 452-453(Nov 1975). 

From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


13355 and technique for fast ee of simu- 
lated LMFBR fuel. Rochelle, J.M.; Kelly, M.J.; Rush, K. (Oak 
pm National Lab., TN). Trans. Am. Nucl. Soc.; 22: 453(Nov 
1975). 

From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


Experimental results from capacitor discharge 
tion fuel disassembly tests. Kelly, M.J.; Rochelle, J.M.; er, 
G.W. (Oak Ridge National Lab., TN). Trans. Am. Nucl. Soc.; 22: 
453-454(Nov 1975). 

From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


13357 Status of the reactor safety study and a look to the fu- 
ture. Levine, S. (Nuclear Regulatory Commission, Washington, 
DC). Trans. Am. Nucl. Soc.; 22: 457-458(Nov 1975). 

From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


13358 SST: a computer code to predict fuel response and fis- 
sion product release from light-water reactor fuels during steady- 
state and transient conditions. Rest, J. (Argonne National Lab., 
IL). Trans. Am. Nucl. Soc.; 22: 462-463(Nov 1975). 

From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


13359 Two-phase blowdown phenomenon in a small LWR 
geometry. Hutcherson, M.N. (Argonne National Lab., IL); Henry, 
R.E.; Wollersheim, D.E. Trans. Am. Nucl. Soc.; 22: 466-467(Nov 
1975). 

From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


13360 Containment systems aimed at protecting against the 
consequences of hypothetical core-melt accidents. van Erp, J.B. 
(Argonne National Lab., IL). Trans. Am. Nucl. Soc.; 22: 468- 
470(Nov 1975). 

From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


13361 Reactors: safe at any speed. Hannum, W.H.; Griffith, 
J.D.; Millunzi, A.C. (Energy Research and Development Adminis- 
tration, Washington, DC). Trans. Am. Nucl. Soc.; 22: 483-484(Nov 
1975). 

From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


13362 Critical heat flux during blowdown with flow reversal. 
Leung, J.C.M. (Argonne National Lab., IL); Bankoff, S.G.; Henry, 
R.E.; Jones, O.C. Trans. Am. Nucl. Soc.; 22: 486-487(Nov 1975). 

From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


13363 Cc of measured and calculated response of 


‘omparison 
EBR-II to a loss-of-flow transient. Dean, E.M. (Argonne National 
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Idaho Falls, ID); Gillette, J.L. Trans. Am. Nucl. Soc.; 22: 
1975). 
From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


13364 (SAND—76-6020) Study of the interaction between 
molten core material and reactor concrete. Hildenbrand, G.; Knoe- 
dler, D. (Kraftwerk Union A.G., Erlangen (F.R. Germany). Reak- 
tortechnik). Feb 1976. Translation of Untersuchung der wechsel- 
poy zwischen kernschmelze und reaktorbeton. 13p. Dep. NTIS 


$3.50. 
A is presented for a LWR core meltdown research 


pare aimed at (1) characterization of the structural concrete 


and preparation of a coordinated catalog of its properties, (2) 
study of the corium-concrete system, (3) study of the corium- 
concrete interaction under specified contact conditions, and (4) 
associated thermodynamic analyses. 


13365 (SAND—76-6021) Energy balances after hypothetical 
RPV failure. Braun. (Kraftwerk Union A.G., Erlangen (F.R. Ger- 
many). Reaktortechnik). Feb 1976. Translation of Energiebilanzen 
nach hypothetischem RDB-versagen. 13p. Dep. NTIS $3.50. 

A proposal is presented for a LWR core meltdown research 

t aimed at providing information on (1) the energy balance 
of the extended reactor pressure vessel (RPV) environment, (2) 
the energy balance at the containment shell under the assumption 
of a hypothetical RPV failure, and (3) sensitivity of main parame- 
ters having an important influence on the accident sequence. 


13366 (SAND—76-6022) Proposal on establishing 

position of the core melt and of the reactor concrete for the pur- 
poses of investigating the interaction between core melt and concrete 
within the framework of research project RS 154. Peehs, M.; Hass- 
mann, K.; Petri, W. (Kraftwerk Union A.G., Erlangen (F.R. Ger- 
many)). Feb 1976. Translation of Vorschlag zur festlegung der 
kernschmelzzusammensetzung und des reaktorbetons fuer die un- 
tersuchung der wechselwirkung von kernschmelze und beton im 
rahmen des forschungsvorhaben RS 154. 11p. Dep. NTIS $3.50. 

A proposal is presented for LWR meltdown studies to pro- 
vide information for (1) calculation of the weight of the core melt 
from the weight of the pressure vessel internals and in considera- 
tion of the evaporating losses occurring in the core melt, (2) esti- 
mation of the density of the core melt, (3) determination of the 
volume of the core melt, (4) calculation of the liquid level height 
of the core melt, and (5) computation of the amounts of material 
from the pressure vessel. 


13367 (SAND—76-6019) Studies of Zr-free molten core 
material. Feb 1976. Translation of Untersuchungen an Zr-freien 
kernschmefizen. 10p. Dep. NTIS $3.50. 

A proposal is presented for LWR meltdown studies to pro- 
vide information on (1) reaction sequences in the UO,-g 
system for various graphite qualities and ambient atmospheres, (2) 
reaction sequences in the steel-UO,-graphite system for various 
graphite qualities and ambient —— and (3) preparation of 
a final report on the work accomplished 


13368 Review of the American Physical Society light water 
reactor safety study. Budnitz, R.J. (Univ. of California, Berkeley). 
IEEE Trans. Nucl. Sci.; NS-23: No. 1, 25-27(Feb 1976). 

From 22. nuclear science ium and 7. nuclear power 
systems symposium; San Francisco, CA, USA (19 Nov 1975). 

The issue of light-water reactor (LWR) safety has been the 
subject of a part-time, year-long study sponsored by the American 
Physical Society and supported by the National Science Founda- 
tion and the former Atomic Energy Commission. The goal of the 
study was the assessment of some of the technical aspects of the 
safety of large light water nuclear power reactors typical of present 
commercial practice in the United States. The Report examines is- 
sues related to the safe operation of LWRs; the research and 
development program responsible for establishing and enhancing 
safety; and the consequences of accidents for public health and 
welfare. A number of recommendations are contained within the 
Report, mainly addressed to ways in which the safety of the 
present LWRs can be improved and better understood. A brief 
summary of the Report is presented. 


13369 New boron heat trace control system meeting IEEE 338. 
N. Instruments, Inc., CT). [EEE Trans. 
No. 1, 391-396(Feb 1976). 

ie ods 22. nuclear science symposium and 7. nuclear power 
systems symposium; San Francisco, CA, USA (19 Nov 1975). 

A boron trace control/alarm system has been designed and 
installed for pressurized water reactors. It is the first centralized 
control that meets IEEE 338 ‘’Criteria for Periodic Testing of 
Nuclear Power Generating Station Systems.’’ A case study is 
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presented of a control system specifically for the tem- 
perature control and alarming of a boron —_ system in a 
rized water reactor plant; a subject that, until recently, was 
Segens uently an afterthought in nuclear plant construction planning. 
13370 


Improved testability provisions for — water reac- 
tors. McGrath, J.N. (Philadelphia Electric Co.). JEEE Trans. Nucl. 
Sci.; NS-23: No. 1, 782-784(Feb 1976). 

From 22. nuclear science symposium and 7. nuclear 
systems symposium; San Francisco, CA, USA (19 Nov 1975). 

Safety Systems (Emergency Core oe ae Reactor trip) 
circuits at Peach Bottom were complete, over- 
lapping zone, on-line testability. This was accomplished by adding 
to om greatly expanding the coverage of the manufacturer in- 
stalled test plugs. The general philosophy is that with proper inser- 
tion of test plugs, full logic initiation can be tested including valve 
operation and pump starts. No jumpers or lifted leads are required 
and injection into the core is defeated os test. These provisions 
simplified the testing program for Technical Specification require- 
ments and eased licensing considerations. Although applied to a 
BWR, the principles outlined are applicable to any system or plant 
using ‘digital inputs. 


ENERGY STORAGE 


13371 Energy storage technology. Vanderryn, J. (U.S. Atomic 
Energy Commission, Washington, DC). pp 12-38 of In Converting 
existing hydro-electric dams and reservoirs into pumped storage 
facilites. New York; American Society of Civil Engineers (1974). 

From Conference on converting existing hydro-electric 
dams and reservoirs into pumped facilities; Rindge, New 
Hampshire, United States of America *USA® (18 Aug 1974). 

See CONF-740863—. 

The research and development efforts of the US AEC in 
energy storage technology are reviewed, and the need for a na- 
tional program on energy storage technology is emphasized. (LCL) 


MAGNETIC 
REFER ALSO TO CITATION(S) 15248 


13372 Superconductive energy storage inductor—converter 
units for power systems. Peterson, H.A.; Mohan, N.; Boom, R.W. 
(Univ. of Wisconsin, Madison). JEEE Trans. Power Appar. Syst.; 
PAS-94: No. 4, 1337-1348( 1975). 

From IEEE PES winter meeting; New York, NY, (USA) 
(26 Jan 1975). 

Large magnets with superconductive windings could serve 
to perform a power system function analogous to pumped hydro 
storage. A conventional Graetz bridge converter, as used in dc 
transmission, provides an ideal interface between the three-phase 
power system and the superconductive magnet or inductor. Such 
Inductor-Converter or I-C units, when properly controlled, provide 

ignificant power system benefits. Power reversibility is po etre 
within a few cycles without switching. Power system elec- 
tromechanical oscillations can be damped effectively. Computer 
studies reveal that this damping capability may be useful even with 
smaller inductor sizes when energy storage in large amounts is not 
the primary objective. For sizes greater than 1,000 MWh, 
economic studies show promise. (auth) 


COMPRESSED GAS 


REFER ALSO TO CITATION(S) 12908 


PUMPED HYDRO 
REFER ALSO TO CITATION(S) 12724 


13373 CONVERTING EXISTING HYDRO-ELECTRIC DAMS 
AND RESERVOIRS INTO PUMPED STORAGE FACILITIES. 
ENGINEERING FOUNDATION CONFERENCE, RINDGE, NEW 
HAMPSHIRE, AUGUST 18—23, 1974. New York; American 
Society of Civil Engineers (1974). 606p. (CONF-740863—). 
$16.00. 

From Conference on converting existing hydro-electric 
dams and reservoirs into pumped sto facilities; Rindge, New 
Hampshire, United States of America °USA® (18 Aug 1974). 


1392 ERDA ENERGY RESEARCH ABSTRACTS P| 
| 
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Twenty-four papers on pum and 
storage er its were presented. A separate abstract 
for paper. (LCL) 


13374 Pumped storage site selection: or and environ- 
mental considerations. Resch, R.H.; Predpall, D. (Ebasco Service 
Inc., New York). pp 39-74 of In Converting existing hydro-electric 
dams and reservoirs into pumped sto facilites. New York; 
American Society of Civil Engineers (1974). 

From Conference on converting existing h lectric 
dams and reservoirs into pumped facilities; Rindge, New 
Hampshire, United States of America *USA® (18 Aug 1974). 

See CONF-740863—. 

All aspects of site selection for a pumped storage hydroelec- 
tric plant are discussed. An approach is presented for analyzing 
data collected during alternate site studies and for optimizing the 
selection based on engineering, economic, and environmental con- 
siderations. (LCL) 


13375 Pumped storage generation factors to be considered. 
Cox, E.T. (Potomac Electric Power Co., Washington, DC). pp 75- 
84 of In Converting existing hydro-electric dams and reservoirs 
into pumped storage facilites. New York; American Society of 
Civil Engineers (1974). 

From Conference on converting existing hydro-electric 
dams and reservoirs into pumped sto facilities; Rindge, New 
Hampshire, United States of America *USA® (18 Aug 1974). 

See CONF-740863—. 

Off-peak electric power storage systems are compared 
briefly, the advantages of pumped hydro storage are discussed, the 
economics, environmental effects, and operation of conventional 
and underground pumped hydroelectric tr plants are 
described, and plans for the construction a 1000 MW un- 
derground pumped storage facility in Maryland—Virginia border 
area are presented. (LCL) 


13376 Ludington Pumped Storage Plant: pumped storage 
in a system. Bilby, C.R. (Consumers 
Power Co., Jackson, MI). pp 85-93 of In Converting existing 
hydro-electric dams and reservoirs into pumped storage facilites. 
New York; American Society of Civil Engineers (1974). 

From Conference on converting existing hydro-electric 
dams and reservoirs into pumped sto facilities; Rindge, New 
Hampshire, United States of America *USA® (18 Aug 1974). 

See CONF-740863—. 

The design, construction, operation and performance of the 
Ludington Pumped Storage Plant are discussed. This Michigan 
plant, completed in 1973, is the largest pumped storage facility in 
the world and operates solely on — storage, i.e., there is no 
natural inflow to the upper reservoir. (LCL) 


13377 Operating experience with pumped storage hydro on a 
power pool basis. Woodward, T.R. (Pennsylvania-New Jersey- 
Maryland Interconnection, Norristown, PA). pp 94-116 of In Con- 
verting existing hydro-electric dams and reservoirs into pumped 
ar 9 facilites. New York; American Society of Civil Engineers 


From Conference on converting existing hydro-electric 
dams and reservoirs into pumped sto facilities; Rindge, New 
Hampshire, United States of America *USA® (18 Aug 1974). 

See CONF-740863—. 

The Pennsylvania—New Jersey—Maryland Interconnection 
power-generating system contains fossil steam, combustion turbine 
and diesel, nuclear, run-of-river hydro, and pumped storage hydro 
power plants. Experience gained since 1965 in operating the three 
fee ow storage plants in the —. Yard Creek in New Jersey 
and Muddy Run and Kinzua in Pennsylvania, is discussed. (LCL) 


13378 Converting Salt River reservoirs into pumped storage 
facilities. Meachum, T.O. (Salt River Project, Phoenix, AZ). pp 
121-162 of In Converting existing hydro-electric dams and reser- 
voirs into pumped sto facilites. New York; American Society 
of Civil Engineers (19745 

From Conference on converting existing hydro-electric 
dams and reservoirs into pumped storage facilities; Rindge, New 
Hampshire, United States of America *USA® (18 Aug 1974). 

See CONF-740863—. 

The history of water development in the Salt River Valley, 
Phoenix, Arizona, the history and structure of the Salt River Pro- 
ject, development of the addition of pumped storage units to exist- 
ing Salt River Project facilities, and the changes associated with 
the addition to existing facilities are discussed. 


13379 = Milestones in pumped storage development. Warnock, 
J.G. (Acres Consulting Services Ltd., Toronto). pp 163-196 of In 
Converting existing hydro-electric dams and reservoirs into 


pumped facilites. New York; American Society of Civil En- 
gineers (1974). 


From Conference on converting existing hydro-electric 
dams and reservoirs into pumped facilities; Rindge, New 
Hampshire, United States of America *USA® (18 Aug 1974). 

See CONF-740863—. 

The worldwide history of pumped storage hydroelectric 
power ts from the first European plants which combined natu- 
ral pumped storage generation in the late 1930's to current 
programs for converting existing hydroelectric plants to pumped 
storage facilities is reviewed. Improvements in pump turbine 
technology in the last 25 years are emphasized, and further im- 
provements needed are identified. Tabulated and graphical data on 
existing pumped storage facilities are included. (LCL) 


13380 Fairfield Facility. Crews, E.H. Jr. 
(South Carolina Electric and Gas Co., Columbia). pp 197-214 of 
In Converting existing hydro-electric dams and reservoirs into 
pumped storage facilites. New York; American Society of Civil En- 
gineers (1974). 
Posen = Conference on converting existing hydro-electric 
reservoirs into a facilities; Rindge, New 
Hampshire, United States Sredan ®USA® (18 Aug 1974). 

See CONF-740863—. 

Plans for developing the Fairfield Pumped Storage Facility 
in South Carolina are described in detail. This facility will use the 
off-peak generation of the V. C. Summer Nuclear Station to pro- 
vide the pump back energy to the storage facility. The Parr hydro 
plant and its reservoirs would be modified for pumped hydro 
operation. It is concluded that this plan will meet the system load 
forecast demands with greater economy and less environmental im- 
pact than any alternate method available. (LCL) 


13381 Potential pumped that would use exist- 

ing reservoirs. Stout, J.J. pp 221-252 of In Converting existing 

hydro-electric dams and reservoirs into pumped storage facilites. 
lew York; American Society of Civil Engineers (1974). 

From Conference on converting existing hydro-electric 
dams and reservoirs into pumped sto facilities; Rindge, New 
Hampshire, United States of America *USA® (18 Aug 1974). 

See CONF-740863—. 

Data are presented on pumped storage facilities planned 
and in operation in the US. Projects for converting existing 
hydroelectric dams and reservoirs to pumped storage facilities are 
described. (LCL) 


13382 Pumped-storage potential at existing hydroelectric sites 
of the Bureau of Reclamation. Ruud, R.O. (Engineering and 
Research Center, Denver). pp 253-264 of In Converting existing 
ro-electric dams and reservoirs into pumped storage facilites. 
York; American Society of Civil Engineers (1974). 

From Conference on converting existing hydro-electric 
dams and reservoirs into pumped sto facilities; Rindge, New 
Hampshire, United States of America *USA® (18 Aug 1974). 

See CONF-740863—. 

Development of pumped-storage capacity at existing 
hydroelectric installations offers potential improvement of energy 
supply systems. Many sites have upper and lower reservoirs and 
water passages which may be used with some modification. En- 
vironmental effects from the physical development would be 
minimal. Comparisons should be made of total energy systems with 
and without pumped storage to determine total environmental 
costs. Existing ene conversion efficiencies of thermal- 
hydrostorage combinations are quite competitive with available al- 
ternative systems. Examples range from merely installing pump tur- 
bines in lieu of conventional units to construction of underground 
pump-generating plants at major hydroelectric sites. 


13383 Potential for pumped-storage in the Columbia River 
hydro system. Mittelstadt, R.L.; Bruton, O.W. (Corps of Engineers, 
Portland, OR). pp 265-285 of In Converting existing hydro-electric 
dams and reservoirs into pumped storage facilites. New York; 
American Society of Civil Engineers (1974). 

From Conference on converting existing hydro-electric 
dams and reservoirs into pumped sto facilities; Rindge, New 
Hampshire, United States of America *USA® (18 Aug 1974). 

See CONF-740863—. 

The feasibility of using pumped storage in the Pacific 
Northwest power system was studied. 85 percent of the region’s 
energy needs are met with hydro power from plants on the Colum- 
bia and Snake Rivers. Thermal power plants are under construc- 
tion to meet peaking demands. However, pumped-storage a 
to be the most practical peak energy producing alternative for the 
1990's and beyond. The economic, environmental and technical 
aspects of converting existing hydro plants to pumped storage, and 
in providing new pumped storage hydroelectric plants are 
discussed. (LCL) 
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Mayo, H.A. Jr. (Allis-Chalmers, York, PA). pp 287-338 of In Con- 
verting existing hydro-electric dams and reservoirs into pumped 
—- facilites. New York; American Society of Civil Engineers 
(1974). 

From Conference on converting existing hydro-electric 
dams and reservoirs into pumped facilities; Rindge, New 
Hampshire, United States of America *USA® (18 Aug 1974). 

See CONF-740863—. 

The development, design, capacity, performance, stress 
testing, and uses of ground-level 

storage roe i ts are 
described. (LCL) — 
13385 Trends in hydro generator design and application to 
pumped storage. Towne, R.A. (Westinghouse Electric Corp., East 
Pittsburgh, PA). pp 339-355 of In Converting existing hydro-elec- 
tric dams and reservoirs into pumped storage facilites. New York; 
American Society of Civil Engineers (1974). 

From Conference on converting existing hydro-electric 
dams and reservoirs into pumped —- facilities; Rindge, New 
Hampshire, United States of America *USA® (18 Aug 1974). 

See CONF-740863—. 

Hydro generators for pumped storage projects are discussed 
in terms of the limits in machine capability; cost of generators and 
auxiliaries; trends in cooling; starting and stopping; and mechanical 
considerations. (LCL) 


13386 European tour for -storage technology. 

Jacobs, N. (U.S. Bureau of Reclamation, Denver); Wilderson, C.; 

Zagars, A.; Voelker, E. pp 356-379 of In Converting existing 

hydro-electric dams and reservoirs into pumped storage facilites. 
lew York; American Society of Civil Engineers (1974). 

From Conference on converting existing hydro-electric 
dams and reservoirs into pumped storage facilities; Rindge, New 
Hampshire, United States of America *USA® (18 Aug 1974). 

See CONF-740863—. 

During a 20 day tour of European pumped storage 
hydroelectric facilities, 4 US experts held discussions with 50 Eu- 
ropean experts on pumped storage planning, design, construction 
and operation and visited 11 pumped storage plants. The discus- 
sions are reviewed, and details on the plants and their equipment 


are described. (LCL) 

13387 performance of recent high head and high 
speed pump-turbines. Okada, M. (Works of Hitachi, Ltd., Japan). 
pp 383-414 of In Converting existing hydro-electric dams and 
reservoirs into pumped storage facilites. New York; American 
Society of Civil Engineers (1974). 

From Conference on converting existing hydro-electric 
dams and reservoirs into pumped ~— facilities; Rindge, New 
Hampshire, United States of America *USA® (18 Aug 1974). 

See CONF-740863—. 

Newly developed engineering methods used in developing 
Hitachi high-head and high-speed pump-turbines are introduced. It 
is shown that the various hydraulic performances measured for a 
prototype on site are in good agreement with values predicted 
through calculations and model tests. Unusual experiences peculiar 
to high-head and high-speed pump-turbines, as well as countermea- 
sures are described. 


13388 Existing hydroelectric generation enhanced by un- 
derground energy . Rogers, F.C. (Harza Engineering Co., 
Chicago). pp 415-432 of In Converting existing hydro-electric 
dams and reservoirs into pumped storage facilites. New York; 
American Society of Civil Engineers (1974). 

From Conference on converting existing hydro-electric 
dams and reservoirs into pumped storage facilities; Rindge, New 
Hampshire, United States of America *USA® (18 Aug 1974). 

See CONF-740863—. 

More intensive use of existing US hydroelectric plants by 
conversion to dual usage, i.e., underground pumped storage in ad- 
dition to conventional hydroelectric generation, is discussed in 
terms of plant design and construction, equipment availability, 
cost, and environmental effects. It is concluded that such a plan is 
feasible. (LCL) 


13389 Underground pumped storage possibilites. Willett, D.C. 
pp 433-452 of In Converting existing hydro-electric dams and 
feservoirs into pumped storage facilites. New York; American 
Society of Civil Engineers (1974). 

From Conference on converting existing hydro-electric 
dams and reservoirs into pumped storage facilities; Rindge, New 


Hampshire, United States of America *USA® (18 Aug 1974). 

See CONF-740863—. 

The current state of design thinking on underground 
pumped storage hydro plants is reviewed to examine the feasibility 
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of underground pumped storage for new hydro plants and for the 
conversion of existing hydroelectric facilities. Information is 
presented on the characteristics of underground pumped storage, 
siting factors, and flexibility in site selection. It is concluded that 
underground pumped storage is attractive in that it minimizes the 
environmental impact of both plant and transmission line siting, 
and it should prove useful for converting existing hydroelectric 
dams and reservoirs for pumped storage. (LCL) 


13390 Modification of an existing pump discharge conduit to 
accommodate turbine flow. Colgate, D. (U.S. Bureau of Reclama- 
tion, Denver). pp 489-499 of In Converting existing hydro-electric 
dams and reservoirs into pumped storage facilites. New York; 
American Society of Civil Engineers (1974). 

From Conference on converting existing hydro-electric 
dams and reservoirs into pumped sto facilities; Rindge, New 
Hampshire, United States of America *USA® (18 Aug 1974). 

See CONF-740863—. 

The modification of two conduits leading from Lake 
Roosevelt to the upper storage reservoir of the Grand Coulee 
pumped storage hydroelectric plant is described. (LCL) 


13391 Construction features at Northfield Mountain Project. 
Missel, J.E. (Stone and Webster Corp., Boston). pp 500-525 of In 
Converting existing hydro-electric dams and reservoirs into 
pumped storage facilites. New York; American Society of Civil En- 
gineers (1974). 

From Conference on converting existing hydro-electric 
dams and reservoirs into pumped sto’ facilities; Rindge, New 
Hampshire, United States of America *USA® (18 Aug 1974). 

See CONF-740863—. 

Details of the construction of the Northfield Mountain 
Hydroelectric Pumped Storage Project in Massachusetts are 
described. This facility has a surface level reservoir. The power 
house with all its associated tunnels and conduits are underground. 
Construction in 1967. The first unit began commercial 
operation in 1972 and the last in Oct. 1973. (LCL) 


13392 Ecological implications of pumped storage power plants. 
Alesi, J.G.; Astor, P.H.; Chu, A. (EBASCO Services, New York). 
pp 527-538 of In Converting existing hydro-electric dams and 
reservoirs into pumped facilites. New York; American 
Society of Civil Engineers (1974). 

From Conference on converting existing hydro-electric 
dams and reservoirs into pumped sto facilities; Rindge, New 
Hampshire, United States of America *USA® (18 Aug 1974). 

See CONF-740863—. 

A biologist examines the ecological implications of building 
and operating pumped storage hydroelectric power plants, identi- 
fies environmental constraints and problem areas related to the 
conversion of existing reservoirs into pumped storage facilities, and 
proposes mathematical methods for analyzing the impact of 
pumped storage on ecosystems. (LCL) 


13393 Considerations in converting conventional power plants 
to pumped storage facilities. Carson, J.; Fogleman, S. (International 
Engineering Co., Inc., San Fransicso). pp 539-562 of In Converting 
existing ag ge dams and reservoirs into pumped storage 
facilites. New York; American Society of Civi! Engineers (1974). 

From Conference on converting existing hydro-electric 
dams and reservoirs into pumped sto facilities; Rindge, New 
Hampshire, United States of America *USA® (18 Aug 1974). 

See CONF-740863—. 

Factors to be considered in the conversion of an existing 

hydro plant to a pumped storage facility, as in the development of 
a new site, include: type of machinery to be selected, reservoir 
capacity requirements, operating requirements of the machinery, 
such as submergence, rotative speed and unit dimensions, and cost. 
These parameters are examined as an aid in the design of such an 
installation. 
13394 Raccoon Mountain Pumped-Storage Project. Wojtalik, 
T.A. (Tennessee Valley Authority, Chattanooga). pp 563-576 of In 
Converting existing hydro-electric dams and reservoirs into 
pumped storage facilites. New York; American Society of Civil En- 
gineers (1974). 

From Conference on converting existing hydro-electric 
dams and reservoirs into pumped sto’ facilities; Rindge, New 
Hampshire, United States of America *USA® (18 Aug 1974). 

See CONF-740863—. 

Plans for the Raccoon Mountain pumped storage facility 
near Cha and the design and operation of its unde 
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13395 . remarks: the energy crisis. Armstrong, E.L. 
(Armstrong Associates, oe, MD). pp 1-11 of In Converting 
existing hydro-electric dams and reservoirs into pumped storage 
facilites. New York; American Society of Civil Engineers (1974). 

From Conference on Ba pres existing hydro-electric 
dams and reservoirs into pumped —- facilities; Rindge, New 

Hampshire, United States of America *USA® (18 Aug 1974). 
See CONF-740863—. 
The energy crisis in the USA is reviewed, and the role of 


providing needed hydroelectric power is 


FLYWHEELS 


13396 (UCRL—50033-75) Fiber composite program for 

Second quarterly progress Stone, 
R.G.; Chiao, T.T.; Rinde, J.A.; Penn, L.S.; Clements, L.L.; Chiao, 
C.C. (California Univ., Livermore (USA). Lawrence Livermore 
Lab.). Nov 1975. Contract W-7405-Eng-48. 13p. Dep. NTIS 


$4.00 

Progress in the Composite Flywhee | Program is reported. 
This program was undertaken to develop flywheel engineering 
design criteria, and processes for fabricating fiber composite 
flywheels and to disseminate information on composite flywheels 
and the material properties of the composites used. A symposium 
on flywheel technology was held, and materials studies are under- 
way on glass and Kevlar fibers and on epoxy resins for matrix 
materials. (LCL) 


THERMAL 


13397 (SAND—75-8063) Survey of high temperature thermal 
energy . Bramlette, T.T.; Green, R.M.; Bartel, J.J.; Ottesen, 
D.K.; Schafer, C.T.; Brumleve, T.D. (Sandia Labs., Albuquerque, 
N.Mex. (USA)). Mar 1976. Contract AT(29-1)-789. 181p. Dep. 
NTIS $7.75. 

A survey of current technology relating to high temperature 
thermal energy storage is presented. The motivation for this study 
resulted from the need for energy storage in solar thermal applica- 
tions; however, the results have much wider application. The 
ney classes of storage concepts considered are sensible heat, 

t heat, and heat of reversible chemical reaction. The study in- 
cludes a review of the basic thermodynamic aspects of thermal 
energy storage; a summary of storage concepts which have —_ 
conceptualized and/or built and tested, including comparisons of 
system characteristics within the generic classes; and, finally, 
specific techno surveys within the areas of materials problems, 
heat transfer fluid mechanics problems and systems applica- 
tion. It is shown that the design and engineering of thermal storage 
yay have not progressed beyond the most simple concepts and 

there has been only a limited effort in the design and con- 
struction of large scale s' s. Current technology appears 
adequate to su ein the development of most sensible heat con- 
cepts and duke: latent heat concepts while some degree of 
pore will be required to develop advanced 
latent heat concepts and heat-of-reaction concepts. Specific 
a for future research and development work are 
presented. 


CHEMICAL 


REFER ALSO TO CITATION(S) 12666, 12681 


BATTERIES 


DESIGN AND DEVELOPMENT 


13398 Silver—zinc electric cells. Mote, H.T.; Hajdu, L.; 
Ronay, B. (to Medicharge Ltd.). US Patent 3,945, 851. 13 “Jun 
1974. Priority date 14 Jun 1973, United Kingdom of Great Britain 
and Northern Ireland (UK). vp 

A rechargeable uonins electric storage cell is described 
which comprises a casing enclosing a silver electrode and a zinc 
electrode, a separator comprising an imperforate semi-permeable 
membrane disposed between the electrodes, and an electrolyte. 
The membrane is sealed to the casing so that the only ion path 
between the electrodes is through the membrane. The imperforate 


semi-permeable membrane comprises a laminate of 

, with some of the plies arranged cross-wise relative to 
another ply of the membrane. 


13399 Lead—acid storage battery capable of activation by the 
addition of electrolyte. Mao, G.W.; Sabation, A. (to Gould Inc.). 
US Patent 3,948,680. 8 Jul 1974. vp. 

A lead-acid storage battery comprises a container having 
several cell compartments and several battery elements consisting 
of several positive and negative charged plates in the cell compart- 
ments with separators positioned between them. The battery 
sealed, at least substantially, prevents the ingress of air. The bat- 
tery elements contain a conditioning amount of a metallic sulfate 
and residual electrolyte. The battery is otherwise substantially free 
of electrolyte, being activatable by addition of electrolyte. 


13400 Zinc—bromide secondary cell. Leddy, J.J.; Gritzner, G. 
(to Dow Chemical Co.). US Patent 3,929,506. 30 Dec 1975. Filed 
date 18 May 1973. 8p. 

A zinc-bromine secondary cell is divided into two compart- 
ments by an ion exchange diaphragm. The electrolyte system in- 
cludes an essentially bromide-ion-free, aqueous solution containing 
a zinc ion as an anolyte and a bromide ion containing catholyte. A 
method of operating the cell is disclosed. 2 figures, 2 tables. (auth) 


13401 Rechargeable power source. Gore, J.S.; Walk, C.R. (to 
Honeywell Inc.). US Patent 3,929,504. 30 Dec 1975. Filed date 18 
Dec 1974. 4p. 

A new power source capable of operating in a discharge 
mode and in a charge mode is described which includes a lithium 
anode, a vanadium pentoxide cathode, and an electrolyte including 
lithium perchlorate dissolved in propylene carbonate. Also in- 
cluded is a means for enclosing one of the electrodes with a 
permeable material to permit passage of electrolyte ions and yet 
prevent passage of larger lithium metal formed during operation in 
the charge mode. | figure, 2 tables (auth) 


13402 Deep sea pressure expendable energy 
source. Waltz, A.R. (to Secretary of the Navy). US Patent 
3,940,286. 24 Feb 1976. Filed date 13 Jun 1975. 6p. 

An improved power source for marine applications includes 
a salt water-activated battery adapted for actuation after a specific, 
predetermined immersion time. The improved battery construction 
is characterized by an enclosed volume of flexible, plastic material 
confining the seawater electrodes. The pair of panel-like closures 
seal apertures in the top and bottom surface of the battery case to 
confine an inert liquid. A retention mechanism holds the panel-like 
closures in the sealed position against an actuation system which 
urges the panels in an an position. 


PERFORMANCE AND TESTING 


13403 Electrochemical in on iron/zinc local cells. 
Beck, F.; Kaiser, H. (BSAG, AG, Ludwigshafen, Ger.). Metal- 
loberflaeche; 29: No. 6, 281-286( 1975). (In German). 

The magnitude of the local current and the potential profile 
at the local cells were measured. Current—potential curves were 
plotted and corrosion tests were performed. Corrosion can be 
prevented through damping of the local cells by phosphating the 
Fe and/or the Zn. Local current activity can be varied by factors 
of about 100 by modification of the Zn side of the cell. (RWR) 


13404 Thermod of a_ reversible galvanic cell. 
Belorusets, M.M. (Inst. Giproniipoligraf, Moscow). Elektrokhimiya; 
11: No. 6, 940-942( 1975). (In Russian). 

A formula for calculating the voltage, V, of a reversible gal- 
vanic element was obtained from the Gibbs—Helmholtz equations. 
V was shown to be directly proportional to the absolute tempera- 
ture, T; the temperature coefficient of the element was constant. 
The element was considered from the point of view of a heat en- 
gine obeying the Carnot cycle. Analytical V—T dependences were 
found for several galvanic cells operating at constant pressure; 
temperature coefficients were derived and compared with data 
from the literature. (RWR) 


MATERIALS, COMPONENTS, AND AUXILIARIES 


13405 Specific surface and activity of nickel hydrogen elec- 
trodes. Abramzon, O.S.; Chernyshov, S.F.; Pshenichnikov, A.G. 
(Inst. of Electrochemistry, Moscow). Elektrokhimiya; 11: No. 8, 
1307-1308( 1975). (In Russian). 

Specific surface, exchange current, and activation a 
were measured on hydrogen electrodes on Ni that was prepared by 
a special method. (RWR) 
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13406 Effect of the inert component on mass transfer in the - 
phase of a porous electrode. II. Oxygen electrode. Kicheev, A 
Luzhin, V.K.; Korovin, N.V. (Moscow Engineering Inst. ). Elektrok- 
himiya; 11: No. 6, 946-949(1975). (In Russian). 

Characteristic features of the operation of a carbon 
hydrophobized electrode were investigated, and experimental 
poe relating to earlier theoretical culations were obtained. 

ment was found throughout the entire concentration 
range oun eae oxygen gas-diffusion electrode operating with 
nitrogen—oxygen mixtures. Changes in the diffusion coefficient for 
O in the were ascribed to electrocapillary processes, 
ges 1 cotnnatietions of liquid and gas in the electrode or to 
effects of ohmic losses (not considered in the calculations), inter 
i gas porosity to liquid porosity. (R 


13407 Substrate materials for platinized anodes. Jacob, W.R. 
(Marston Excelsior Ltd., Wolverhampton, Eng.). Corros. Prev. 
Control; 22: No. 4, 6-20(1975). 

The use of Ta, Ti, and Zr as substrate materials for 
platinized anodes is discussed. (RWR) 


features of different 


13408 Distinguishing types of anodes. 
Weiner, R. Galvanotechnik; 66: No. 9, 717-718(1975). 


13409 Sodium borate glass compositions for reversible batte- 
ries. Tsang, F.Y. (to Dow Chemical Co.). French Patent 
2,249,042. 23 May 1975. Filed date 25 Oct 1973. IIp. 
Membranes for use as battery separators made from 
amorphous sodium borate and sodium halide glass are discussed. 
Preferably, they consist of hollow, fine fibers with od’s of 20 to 
1000 ym and wall thicknesses of 5 to 100 um. Various additives 
to modify the properties of the glass may also be present. (RWR) 


13410 Formation of battery Burkett, W.B.; Orsino, J.A. 
(to McCulloch Corp.). US Patent 3,929,505. 30 Dec 1975. Filed 
date 27 Jun 1973. 18p. 

Plates for batteries are formed by applying formation cur- 
rent and intermittently depolarizing the plates and electrolyte at 
either preselected intervals or in response to one or more moni- 
tored characteristics of the plates and electrolyte. Plates for lead- 
acid batteries are formed while immersed in either a dilute solution 
of sulfuric acid or the solution to be used as the electrolyte in the 
battery. The formation current for plates for lead—acid batteries is 
in excess of 20 times the usual formation current, and may be 
more than 100 times the usual formation current. 5 figures (auth) 


13411 Heat transfer analysis of metal hydrides in 
metal— hydrogen batteries. Onischak, M. 
Research Corp., CT); Dharia, D.; 


secondary 
Danbury, Gidaspow, 
7B.37-7B.60 of In Hydrogen energy. Vol. Il. Veziroglu, T.N. lh ). 


Coral Gables, FL; Univ. of Miami hese a 

From 1. world hydrogen ener, erence; Miami Beach, 
Florida, United States of America *U ort qd oe Mar 1976). 

See CONF-760304—P2. 

The heat transfer between a metal—hydrogen secondary 
battery and a hydrogen-storing metal hydride was studied. Tem- 
perature profiles of the endothermic metal hydrides and the 
metal—hydrogen battery were obtained during discharging of the 
batteries by assuming an adiabatic system. Two hydride materials 
were considered in two physical arrangements within the battery 
system. In one case the hydride is positioned in a thin annular re- 
gion about the battery stack; in the other the hydride is held in a 
tube down the center of the stack. The results show that for a typi- 
cal 20 ampere-hour battery system with lanthanum pentanickel 
hydride as the hydrogen reservoir the system could perform suc- 
cessfully. (auth) 


APPLICATIONS 


13412 Peak load levelling system. Frank, K.; Thorborg, K. (to 
Allmanna Svenska Elektriska Aktiebolaget). us’ Patent 3,932,799. 
16 Oct 1974. Priority date 23 Oct 1973, Sweden. vp. 

A load-leveling —_ for connection to an alternating cur- 
rent network is described. The system comprises an electrochemi- 
cal direct current energy supply, a line-commutated controllable 
electronic power convertor having dc terminals connected to the 
energy supply and ac terminals for connection to the ac network, 
and continuously controllable reactive power generating means 
connected to the ac terminals. The reactive power generating 
means comprise a fixed capacitor battery and a line-commutated 
reactive power convertor. The convertor comprises two line-com- 
mutated thyristor convertor connections, each connection having 
de and ac terminals. The convertor connections are series con- 
nected through their dc terminals and have transformer means 
connecting their ac terminals. The first convertor connection has a 


ERA VOL. 1, NO. 8 


higher rated voltage than the second. Means for setting the control 
angle of the first convertor connection to either one of two sub- 
stantially fixed values, corresponding to full direct voltage in recti- 
fying and in inverting operation and means for SS oe the 
second convertor connection with a variable control angle are also 
included. 


ENERGY MANAGEMENT AND 
CONSERVATION POLICY 


13413 impacts of alternative energy 
allocation strategies. Maki, W.R.; Knobloch, P.C. (Minnesota 
Univ., ta (USA). Dept. ‘of Management Science; Min- 
nesota Energy St. (USA)). 1 May 1974. 27p. 
(MEA/RIAE~74/ 
PB. 241126. by 

of Management Sciences. 

The study considers the impacts of the energy crisis and its 
shortages on the energy management decision process, and the 
specific gainers and losers of allocation strategies, with tradeoffs in 
costs of having or not having energy information. Input/output 
models are discussed, as are industrial/household-use data for 
operational decision making; energy stocks and flow, facility loca- 
tions with their impacts, as well as data collection and analysis as 
they relate to industrial growth and employment and to services 
and materials, are reviewed. Economic tradeoffs of individual allo- 
cation criteria are estimated. The input/output framework is used 
to achieve consistency in the total set of economic variables in the 
economic information for energy planning. (GRA) 


13414 (PB—242760-03) Energy information: report to Con- 
gress. Quarterly report: third quarter 1975. (Federal Energy Ad- 
ministration, Washington, D.C. (USA). National Energy Informa- 
tion Center). 1975. 136p. (FEA/B—75/693). NTIS $10.00 for in- 
dividual quarterly reports, $35.00 for annual subscription. 

As required by Public Law 93-319 (amended by P.L. 94- 
163), this report provides information on domestic energy produc- 
tion, net imports, and supplies. Data are presented on energy 
resource development; coal Pca paren consumption, and trade; 
natural gas; crude oil and refined petroleum products; the nuclear 
energy situation; and electric power consumption, production, 
plant conversion efficiency, and fuel stocks at power plants. This 
quarterly publication was announced previously in EAPA 1(12), 
abstract no. 2254. It is being reannounced to indicate a change in 
the title and new availability and subscription information. (BYB) 


13415 (PB—248915) Technical reports of the Federal Energy 
Administration. (Federal Energy Administration, Washington, D.C. 
(USA). National Energy Information Center). Dec 1975. 94p. 
(FEA/C—75/660). NTIS $5.00. 

This bibliography contains 174 technical reports produced 
by the Federal Energy Administration and its contractors that are 
available from the National Technical Information Service (NTIS) 
or the U.S. Government Printing Office (GPO) as of October 31, 
1975. The titles are arranged in alphabetical order. The following 
information is provided about each report: (1) title, (2) publica- 
tion date, (3) FEA report number, (4) contractor’s name (where 
applicable), (5) originating or monitoring FEA office, (6) availa- 
bility (NTIS or GPO order numbers and prices), and (7) abstract. 
(from Foreword) 


Minnesota Univ., Min- 


RESEARCH AND DEVELOPMENT 
REFER ALSO TO CITATION(S) 12841, 13424, 13427, 13521 


13416 INVENTORY OF ENERGY RESEARCH AND 
DEVELOPMENT: 1973-1975. PREPARED FOR THE SUBCOM- 
MITTEE ON ENERGY RESEARCH, DEVELOPMENT, AND 
DEMONSTRATION OF THE COMMITTEE ON SCIENCE AND 
TECHNOLOGY, U.S. HOUSE OF REPRESENTATIVES, 
NINETY-FOURTH CONGRESS, SECOND SESSION. VOLUMES 
I-V. Caton, G.M.; Michelson, D.C. Washington, DC; Committee 
on Science and Technol (1976). 5 . GPO Vol. I, $8.60; 
Vol. II, $12.00; Vol. III, $12.00; Vol. IV, $13.00; Vol. V, $2.30. 
Descriptions of 8, 139 current (i973- 1975) energy-related 
research projects, representing approximately 75 to 85% of all in- 
dustrial energy research and 95 to 100% of all state and Federal 
Government research, are presented in this third edition of the In- 
ventory (Volumes I, il, and Ill). Projects are organized according 
to subject of research, with these main subject categories: Energy 
Sources, Electric Power; Energy Uses and Conservation; Economic 
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and <4 Aspects; and Environmental and Health--Energy Re- 
lated. description of each project includes the title, location, 
duration, and expenditures of the project; the research performer, 
incipal investigator(s), and funding organization; a short descrip- 
tion of the project; and a list of publications resulting from the 
research. Volume IV contains indexes for Keywords, Research Per- 
former, Sponsoring Agency, Investigator, and Location, and a Per- 
muted Title Index. Summary Tables are found in Volume V, which 
mts data on: Yearly Energy R and D Expenditures by 
isch Fields and Sponsor, by Type of Industry Sponsor, by 
Research Performer, by Sponsor T: and Research Performer, by 
Research Performer and R and D Type, by State Where R and 
is Performed, and by Research Fields and R and D Type; Scientific 
Manpower by Research Performer; and Expenditures Within 
Detailed Research Fields. These tables point out that the Federal 
Government spent over $2.5 billion for energy R and D in 1975, 
and industry invested over $800 million. About half of Federal 
energy R and D funds were used in electric power generation 
research from 1973 through 1975. Solar energy R and D budgets 
have increased from $12.5 million in 1973 to $54.2 million in 
1975. (BYB) 


13417 RESULTS OF AN OPINION SURVEY ON THE 1977 
BUDGET PROPOSAL OF THE ENERGY RESEARCH AND 
DEVELOPMENT ADMINISTRATION. PRINTED AT THE 
REQUEST OF HENRY M. JACKSON, CHAIRMAN, COMMIT- 
TEE ON INTERIOR AND INSULAR AFFAIRS, UNITED STATES 
SENATE. Washington, DC; Committee on Interior and Insular Af- 
fairs (1976). 75p. 

An opinion survey of the 1977 ERDA budget proposal was 
sent to 17 non-Government energy experts affiliated with industry, 
universities, and trade organizations to evaluate the budget’s 
relevance to long-term energy goals. Responses supported increas- 
ing non-nuclear areas, such as conservation and fossil energy 
research and environmental control, and decreasing allocations for 
fusion power and fission reactor research. Specific recommenda- 
tions were to increase: (1) overall energy budget, (2) non-nuclear 
programs, (3) conservation programs, (4) short-term (10 to 15 
years) programs, (5) advanced power systems (e.g., gas turbines), 
(6) coal process development, (7) solar heating and cooling, and 
(8) environmental control; and to decrease: (1) mag- 

tohydrody ics (MHD), (2) coal liquefaction demonstrations, 
(3) solar electric development, and (4) nuclear programs. Electric 
energy generation, with its systems and storage problems, is not 
—_ conservation. Individual responses are reproduced. 
( ) 


CONSERVATION 


REFER ALSO TO CITATION(S) 13453, 13462, 13519, 13531, 
13532, 13535, 13536, 13565 


13418 (COM—75-10785) Telecommunications substitutability 
for travel: an energy conservation potential. Lathey, C.E.; Bewick, 
J.R. (Department of Commerce, Washington, D.C. (USA)). Jan 
1975. vp. (PB—249511; FEA/D—76/012). NTIS, basic volume 
$5.50, appendix $6.00. 
Telec ications has the ntial of conserving energy 
to a significant degree by substituting for the information handling 
functions currently being performed through the use of transporta- 
tion. This saving cannot be foreseen solely from the promotion of 
tel ications, but it would undoubtedly be accelerated by 
the implementation of travel disincentives and a well structured 
ram of public information. Two means of energy saving are 
explored: (1) decentralization of work forces, which would reduce 
commuter travel; and (2) the increased use of telec icati 
by existing work forces in their current organizational structures. 
Energy consumption by telec ications and transportation are 
explored as is the nature of the work forces and the factors in- 
fluencing travel. Teleconferencing, both in the United States and 
abroad, is reviewed. An appendix (with report nos. PB-249511 and 
FEA/D-76/012), issued separately as a part of this document, con- 
tains abstracts of documents related to the subject. (GRA) 


13419 (COM—75-11365) Modification of fluorescent lu- 
minaires for energy conservation. Beausoliel, R.W.; Meese, W.J.; 
Yonemura, G. (National Bureau of Standards, Washington, D.C. 
(USA). Institute for Applied Technology). Oct 1975. 18p. (NBS- 
TN-886). NTIS $3.25. 

Reducing energy consumption in existing buildings by 
reducing the number of lamps presents technical problems when 
more than one fluorescent lamp operates from a single ballast. A 
Preliminary investigation was made whereby capacitors were sub- 
stituted for one fluorescent lamp in a two-lamp luminaire which 
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rated with a single ballast. Under optimum conditions, lightin 
efficiency (foot-candles per watt) was nearly as high at edecel 
power input as it was with two lamps operating normally. No 
failures in lighting equipment or capacitors occurred and no fire 
hazards, other safety hazards, or other unsatisfactory occurrences 
were observed. A more thorough investigation involving a number 
of parameters is needed to ascertain the feasibility of this modifica- 


tion. (auth) 


13420 (CONF-7506123—1) Role of conservation in the chang- 
economics of energy. Gibbons, J.H.; Sant, R.W. (Tennessee 
nay Knoxville (USA). Environment Center). Nov 1975. IIp. 


From Rocky Mountain Petroleum Institute conference; Vali, 
Colorado, United States of America "USA® (29 Jun 1975). 

The impact of energy conservation measures on the U.S. 
energy supply/demand situation is examined. Considering the 
economics of possible energy conservation efforts, these actions 
are judged to be desirable if: 1) the value of the energy saved 
equals or exceeds the additional operating costs or investment 
required to achieve it; or 2) in comparison to the alternate mea- 
sure to increase energy supply, the conservation action is cheaper 
in terms of total cost. R and D needs in energy conservation are 
outlined. Strategies to implement energy conservation are 
discussed, including 1) information programs to educate con- 
sumers on total costs of products and on opportunities to save; 2) 
incentives and/or disincentives, particularly for medium- or long- 
term conservation options; and 3) regulations and standards. A 
policy of total cost energy pricing would do much to encourage 
energy conservation. In 1974 U.S. energy use dropped 2.2%, a 
considerable shift from the recent historic growth rate of over 4%. 
This fact indicates that short-term energy conservation options are 
being recognized and used. Progress on longer-term conservation 
measures cannot be evaluated at this time, but the trend seems 
promising. It is pointed out that government policies to lower ener- 
gy prices would discourage consumers from taking needed medi- 
um- and long-term energy conservation actions, which require in- 
vestment. A sensible but aggressive energy conservation program 
could reduce the unavoidable import gap significantly and provide 
a substantial slack in the energy supply required without conserva- 
tion. (BYB) 


13421 (CONF-7506125—, pp 67-81) Office decentralization 

through tel icati im for and or- 

renee Standal, J.T.; Harkness, R.C. (Boeing Engineering and 
‘onstruction Co., Kent, WA). 1975. 

From Conference on societal implications of energy scarity( 
social and technological priorities in steady state and constricting 
systems; Portland, Oregon, United States of America *USA® (7 Jun 
1975). 

In Societal implications of energy scarcity: social and 
technological priorities in steady state and constricting systems. 

The implications of substituting two-way audio and visual 
communications systems for many interoffice business trips and 
many face-to-face meetings in some businesses are explored. The 
potential travel savings associated with several patterns of decen- 
tralized organizations are shown. Alternatives range from the cur- 
rent pattern favoring a higher degree of centralization in the cen- 
tral business district to the concept of neighborhood work centers 
linked through a telec« ication system. Intermediate between 
these is the organization notion of satellite work centers. (from 
editorial summary) 


13422 (FEA/D—75/488) Energy conservation in the cement 
industry: transfer digest. Conservation paper No. 29. 
Minor, P.S. (Centec Consultants, Inc., Reston, Va. (USA)). Mar 
1976. 22p. GPO $1.10, Stock No. 041-018-00095-0. 

Summary of technical report (PB-245159) prepared by Por- 
tland Cement Association and announced in EAPA 2(6). 

The cement industry, sixth largest industrial user of energy, 
can effect energy conservation with improvements in the manufac- 
turing process and the use of less energy-intensive materials in the 
concrete products. Comparisons are made with Germany and 
Japan, which both have a lower energy consumption per ton 
because of concentrated markets, less demanding specifications, 
and newer plants. Technological improvements can be made to in- 
crease the efficiency and heat transfer within existing kilns. 
Further energy savings can result if low-alkali specifications are re- 
examined the use of pozzolans and waste products as raw 
materials is investigated. Capital investments for these improve- 
ments are shown graphically to illustrate the relationship between 
energy costs and returns on investments. (DCK) 


13423 (FEA/D—76/002) Energy conservation site visit report: 
toward more effective energy mana; t. Conservation paper No. 


38. (Federal Energy Administration, Washington, D.C. (USA). Of- 
fice of Energy Conservation and Environment). Apr 1976. 92p. 
GPO $1.70, Stock No. 041-018-00100-0. 
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The purpose of the Federal Energy ye Program 
has been of stuns energy consumption in the Federal Govern- 
ment. This report presents the results of visits to 287 Federal in- 
stallations to investigate the effectiveness of these energy conserva- 
tion efforts. Although energy use has been reduced significantly, 
further energy conservation is possible in buildings; motor mahiake 

ment; employee transportation systems; and aircraft, ship, 
and tactical equipment use. In many cases future energy conserva- 
tion activities will entail capital investment to improve energy effi- 
ciency. Elements of an effective energy conservation program are 
listed: top management commitment; accountability; formal 
planning; monitoring; technical expertise utilized; employee aware- 
ness; contingency planning; and resource support. This report is 
designed to be used as a resource for m rs in planning energy 
conservation procedures and programs. (BYB) 


13424 (MTR—6984) Summary of ERDA/Mitre workshops on 
energy R and D in industry. I. What is the govern- 
ment’s role. Il. constraints. Singer, S.F. 


implementation 
(Mitre Corp., McLean, Va. (USA)). Jul 1975. 36p. NTIS. 

Reports on workshops held May 22-23, 1975 and June 6, 
1975. 

The results are summarized of two program planning 
workshops on energy conservation R and D in industry. The report 
states the questions raised, issues developed, conclusions reached 
and recommendations offered in these workshops, and lists the 
participants in each. The first workshop, held May 22-23, 1975, 
was titled ‘Energy Conservation R and D in Industry: What is the 
Government's Role.’ It resulted in revisions, condensation, and 
clarification of the existing program planning document of ERDA 
dealing with Energy Conservation in Industry and Agriculture. In 
addition to specific R and D programs in the areas of heat 
management, alternative energy sources, materials and processes, 
industrial energy managements, and agricultural energy manage- 
ment, the workshop examined the rationale for government in- 
volvement in energy R and D, ranging from basic scientific 
research and technical development all the way to overcoming in- 
stitutional barriers and providing educational assistance. A second 
workshop, held on June 6, 1975, was titled ‘Energy Conservation 
in Industry: Overcoming Implementation Constraints.’ Its purpose 
was to identify and explore various constraints to the implementa- 
tion of energy conservation in industry and to discuss the institu- 
tional research required to overcome these constraints. (auth) 


13425 (NP—20681) Task Force on energy conservation: re- 
to Governor Bob Straub. (Oregon State Task Force on Energy 
‘onservation, Portland (USA)). 24 Nov 1975. 88p. TIC. 

Oregon, the first state to develop a joint State/Federal Ener- 
gy Conservation Program, is concentrating on reducing current de- 
mands on energy. Education of citizens to modify consumption 
habits, when combined with government efforts to reduce per 
capita energy demands, can have an immediate effect. Voluntary 
programs would involve commuters and employers; information on 
energy efficiency of automobiles, driving habits, and buildings; and 
state involvement in alternate energy source development and 
recycling. Participation by the educational, industrial, and agricul- 
tural sectors is urged. Legislation is proposed for financial support 
of programs to shift energy end use and establish conservation in- 
centives. Policy recommendations include: enforcing the 55 mile 
speed limit; granting loans for winterizing homes; providing express 
traffic lanes for buses and carpools; building bicycle paths; and 
continuing the use of triple trailers. (DCK) 


13426 (NP—20686) Energy conservation policy draft of the 
Commonwealth of Ivania. (Pennsylvania Governor's Energy 
Council, Harrisburg, Pa. (USA)). 1 Jul 1975. ck TIC. 

Policy recommendations directed toward the development 
of a comprehensive energy conservation plan for Pennsylvania are 
outlined. The purpose of an energy conservation policy is to keep 
the economic impact of an energy shortage at a minimum while 
behavior patterns are modified. All residents of Pennsylvania are 
encouraged to adopt one or more of the following: (1) reduce ac- 
tivity level, (2) improve energy efficiency of activity, and (3) sub- 
stitute more abundant energy resources. The state government, 
through its building leases and employment level, can provide a 
demonstration program of its 45 listed policies. Consumer educa- 
tion and information, and programs for building, transportation, 
and legislation will be pursued from the Governor's office on the 
basis of these policies. (DCK) 


13427 (PB—240406) Five-year document 


program planning 
for end-use energy conservation research, development, and demon- 
stration. Bauer, D.C. (Federal Energy Administration, Washington, 
D.C. (USA)). Jun 1974. 259p. (FEA/PD—226-D). NTIS $8.50. 
Prepared by the Federal Energy Administration (FEA) with 
assistance from sixteen participating federal agencies, this RD and 
D Program Planning Document represents the initial effort to or- 
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ganize the nation’s resources into task forces under national 
government leadership. Report covers projects and funding needed 
for energy conservation studies in areas of transportation, industry, 
and building research. (GRA) 


13428 (PB—240407) Project conserve: pilot project in 
homeowner conservation. Final report, 26 Feb-31 Oct 1974, 
Stroh, R.C. (Applied Urbanetics, Inc., Washington, D.C. (USA)). 
31 Oct 1974. Contract DI-14-01-0001-1676. 88p. NTIS $4.75. 

Data voluntarily supplied by homeowners were processed by 
computer to produce a report containing the costs and savings of 
do-it-yourself or contractor-installed energy conserving retrofit ac- 
tions; e.g., storm windows and doors, ceiling insulation, weather 
stripping, caulking or thermostat set back. Validation demon- 
strated that data produced conservatively accurate estimates of 
costs and savings. Project Conserve produced a data base of exist- 
ing physical and operational energy-conserving characteristics of 
homes in a city, plus potential for conservation. (GRA) 


13429 (PB—244980) General public attitudes and behavior 
toward energy saving: October report. Volume II. Rappeport, M.; 
Labaw, P. (Opinion Research Corp., Princeton, N.J. (USA)). Oct 
1974. 13p. (FEA/E—74/502). NTIS $3.25. 

Approximately 1,210 interviews conducted between Sep- 
tember 15 and October 15, 1974 formed the basis for this report. 
The survey covered the following areas: (1) reliability of energy in- 
formation sources (between the end of August and the beginning 
of October there was a small decline in the degree of trust in the 
Federal Government as a source of information on various aspects 
in the energy shortage); (2) reasons for the energy shortage; (3) 
desirability of minimum miles per gallon by legislation (the majori- 
ty of Americans responded only to the desirability of Congress 
legislating a minimum figure); and (4) use of public transportation 
for shopping. The majority of respondents indicated that public 
transportation was available. Five additional areas with policy im- 
plications were investigated: (1) gasoline tax policy (most Amer- 
icans continue to be adamantly against any rise in taxes in order to 
cut down usage); (2) foreign trade policy (this indicates respon- 
dents’ knowledge of foreign trade policy); (3) national resource 
availability (the public holds itself responsible for doing a poor 
job); (4) home lighting; and (5) home heating. These questions ex- 
plored le’s knowledge and attitudes toward the use of lights 
within their own homes. (GRA) 


SYSTEMS STUDIES AND TOTAL ENERGY 
REFER ALSO TO CITATION(S) 13459, 14466 


13430 (CONF-73119—) Underground heat and chilled water 
distribution systems. of a Symposium held in Washing- 
ton, D.C., November 26-27, 1973. Kusuda, T. (ed.). (National Bu- 
reau of Standards, Washington, D.C. (USA). Center for Building 
Technology). May 1975. 146p. (NBS-BSS—66). GPO $2.10, SD 
Cat. No. C13.29:2/66. 

Recent energy shortages in the United States have brought 
new attention to the use of underground heat distribution systems 
as a means for distributing thermal energy from central plants to 
nearby load centers. Although acceptance of the underground heat 
distribution system for district heating and cooling in the United 
States has been extensive for college campuses, research laborato- 
ries, military bases, and small communities, recent thinking is in 
the direction of expanding applications to city-size communities for 
effective utilization of waste heat from central electric-power 
generating plants, heat generating plants, heat generated at city in- 
cinerators, and large-scale solar collectors. The purpose of the 
Symposium was to bring together a group of invited speakers and 
present a program that covered the current status of design, manu- 
facturing, specification writing, installation, maintenance, and life 
cost analysis of underground heat distribution systems. Approxi- 
mately one hundred attendees representing local and state govern- 
ments, industries, architectural and engineering firms, and rese 
laboratories participated in this two-day Symposium. The discus- 
sion revealed that there still exists the age-old problem of insula- 
tion failure due to ground water seepage and conduit corrosion, 
even among the most advanced designs of the underground 
systems. Valuable new information was provided for the heat 
transfer calculation, earth temperature data, corrosion inhibition of 
metallic pipes. performance of non-metallic pipes, specification on 
pipe insulation, and auxiliary equipment. (from Preface) 


13431 (NBSIR—75-721) Economic objectives of utility compe- 
nies and developers in evaluating a MIUS. Bartter, B.J. (National 
Bureau of Standards, Washington, D.C. (USA). Center for Build- 
ing Technology). Nov 1975. a0p. NTIS $3.50. 


majori- 


AUGUST 1976 


This report provides information about the economic deci- 
sion-making process for implementation of a Modular Integrated 
Utility System (MIUS) by utility companies, developers, and a 
combination of these two groups. Information was obtained 
through informal telephone interviews from these participant 
groups about their economic analysis of utility investment alterna- 
tives. The content of these conversations was synthesized into 
economic criteria which are perceived by each participant to be 
most important in evaluating alternative utility investments. From 
the analysis of these economic criteria, the ible combinations 
of participants and roles in the implementation of a MIUS are 
specified. These combinations are ranked, according to the degree 
of likelihood that each method will actually be employed. The con- 
clusion of this report is that a MIUS is most likely to be imple- 
mented by a governmental body, such as a municipal utility or 
governmental developer. (from Executive Summary) 


13432 (PB—245964) Wisconsin energy model: a tool for re- 
gional energy policy analysis. Foell, W.K. (Wisconsin Univ., Madis- 
on (USA). Inst. for Environmental Studies). Nov 1974. 60p. 
(NSF/RA/N—74-217). NTIS $4.50. 

A focal point of this research is the development of a re- 
gional energy model for the State of Wisconsin. The model treats 
the state’s energy system within a multidimensional framework that 
describes energy demand, conversion, transport, and usage, taking 
account of technological, economic, and environmental considera- 
tions. This report contains descriptions of the model or discrete 
components of the model, including information such as inputs, 
outputs, basic assumptions and constraints, mathematical formula- 
tions, data sources, and sample results. It also reports on the 
results, applications, policy implications, etc., of studies based 
upon the model. (31 references) (from Preface) 


SUPPLY, DEMAND, AND FORECASTING 


REFER ALSO TO CITATION(S) 13414, 13432, 13440, 13441, 
13442, 13443, 13460, 13471, 13481, 13488, 13505, 13540 


13433 (CONF-7506125—, pp 3-18) Projections of energy, de- 
mand, » and pricing. Hinman, G.W. (Washington State 
Univ., Pullman). 1975. 

From Conference on societal implications of energy scarity( 
social and technological priorities in steady state and constricting 
— ; Portland, Oregon, United States of America *USA® (7 Jun 

). 

In Societal implications of energy scarcity: social and 
technological priorities in steady state and constricting systems. 

Technological changes are seen as effecting more efficiency 
in energy use and producing abundant but more costly energy sup- 
plies, with economic pressures for long-term stabilization, or even 
teduction of prices. No major societal nor economic dislocations 
are foreseen, and a sustained modest growth in the gross national 
product is projected. The conclusions are based on assumptions of: 
leveling of population growth, large elasticities in demand, massive 
conversion to coal resources, large-scale conversion to nuclear 

its, and price increases resulting in a one-time step effect. 
(from editorial summary) 


13434 (NP—20659) Kentucky energy consumption and 
requirements. Hultman, C.; Ramsey, J. (Kentucky Univ., Lexington 
(USA). Coll. of Business and Economics). 1975. 66p. TIC. 

A comparison of Kentucky’s energy consumption with esti- 
mated requirements indicates a continued surplus. In 1972 Ken- 
tucky ranked 15th in gross per capita Btu consumption and 27th in 
net. Increased use of coal to generate electricity results in larger 
losses of energy during conversion from primary to secondary 
form, increasing the difference between net and gross consump- 
tion. Total growth in energy production increased faster than total 
gross consumption, danvcky releasing a net 1,745 trillion Btu's 
(largely coal) for export. Analyses of principal industrial users of 
energy and estimates of future needs on different growth 
fates and income levels show that supply will continue to exceed 
demand unless the natural gas supply declines. With utility expan- 
sion, the supply gap will increase. Results of a questionnaire to 
various industries reveal that 40% feel energy shortages (especially 
fuel oil) restricted expansion plans, and most fuel energy sources, 
—. possibly natural gas, are not switchable. These industries 
are the ones most heavily involved in programs to lower their con- 
sumption. (DCK) 


13435 (NP—20660) Energy in the Kentucky economy. Hult- 
man, C.; Patrick, T.; Ramsey, J.; Watts, J. (Kentucky Univ., Lex- 
ington (USA). Coll. of Business and Economics). 1975. 73p. TIC. 
Recent energy shortages revealed the need to assess Ken- 
tucky's energy capability and to develop policies for fuel alloca- 
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tion. a levels during the 1973 em’ were better than 
the nati ae. A Btu surplus allows Kentucky to export 
energy (mostly ) to other states. Converting from other energy 
sources to coal can be handled by the utilities and a majority of in- 
dustries, but is not likely for household and commercial use cr 
transportation. Conservation could provide a 15% cushion for ser- 
vice industries and a 2% cushion for manufacturing. Principal 
energy intensive industries (primary metals and chemical products) 
would suffer most from fuel shortages. An input-output model has 
been constructed to show energy needs for an optimistic, status 
quo, and declining economy. Tables listing, by industry, dollar out- 
put and employment reduction with a $1,000 reduction in petrole- 
um show that allocating fuel to maintain employment levels will 
gain maximum economic benefit. Priorities could be based on the 
nature of the industry (e.g., health and education would have 
r 4 priority than the amusement industry). (46 references) 
( ) 


13436 (NP—20689) North Carolina's outlook for 1975. 
(North Carolina State Dept. of or! Veterans Affairs, 
Raleigh (USA). Energy Division). Feb 1975. 14p. TIC. 

Although North Carolina’s energy supply situation is better 
than last year, future supplies are dependent on Federal energy 
policies and the actions of Congress, the Federal Power Commis- 
sion, and the courts. Gasoline supplies have increased, but natural 
e supplies have declined. Two companies have closed due to 

k of fuel, and increasing fuel costs have put other businesses in 
difficulty. Fuel costs may make state products too costly to be 
competitive. Cutbacks in natural gas can cause shortages in other 
fuels, particularly propane. A threatened coal strike would have 
jeopardized 90% of the utilities. North Carolina’s low-energy inten- 
sive industries require a higher unemployment level in order to 
achieve fuel savings than the National average. Public education 
and coordination of Federal, state, and local efforts to conserve 
fuel are needed. Adequate energy at a reasonable price is vital to 
serve the needs of the low income and elderly citizens. North 
Carolina imports all its energy except a small amount derived from 
hydroelectric generation. (DCK) 


13437 TOWARDS PROJECT INTERDEPENDENCE: ENER- 
GY IN THE COMING DECADE. PREPARED FOR THE JOINT 
COMMITTEE ON ATOMIC ENERGY, UNITED STATES CON- 
GRESS. Franssen, H.T. Washington, DC; Congressional Research 
Service (1975). 269p. GPO $2.55. 

The Federal Energy Administration's Project Independence 
Blueprint held that the U.S. could reach energy indepen- 
dence by 1985. This study on U.S. energy demand and supply and 
dependence on oil imports from 1975 to 1985 concludes that these 
Project Independence goals are unattainable. Included in this re- 
port are analyses of: the relationship between energy inputs and 
economic growth; oil and natural gas reserves, and production esti- 
mates of fossil fuels, nucléar power, and synthetic fuels; world 
supply and demand for oil; and forecasts of foreign oil dependence 
between 1975 and 1985. Considering recent pessimistic estimates 
of domestic and world oil and gas resources (outside the Middle 
East and Communist world), dependence on Middle East oil will 
probably continue until the industrial countries have produced 
adequate alternate energy sources. It is projected that the U.S. will 
be the only major industrial power whose dependence on oil from 
the Middle East will grow significantly through 1985. The 
economic and political consequences of heavy reliance on OPEC 
oil are discussed. Maximizing coal and nuclear power utilization 
could eo | decrease U.S. foreign oil imports by 1985 and 
beyond. Industrial nations are urged to keep harmonious relation- 
ships with oil producing countries so that the security of oil sup- 
plies will not be threatened. (BYB) 


13438 ENERGY BALANCES OF OECD COUNTRIES: 

1960/1974. Paris; Organization for Economic Cooperation and 

Development (1976). 1976p. OECD Publications Center, Suite 

1207, 1750 Pennsylvania Ave., NW, Washington, DC 20006 
00. 


Standardized energy balance sheets, expressed in a common 
unit of tons of oil equivalent, are presented for each OECD 
(Organization for Economic Cooperation and Development) 
country and for OECD as a whole for the years 1960 through 
1974. The tables of energy balances have columns for different 
types of energy (coal coal products, crude oil, petroleum 
products, natural gas, nuclear energy, hydro and geothermal, and 
electricity), and rows for the origins and uses of energy, e.g., in- 
digenous production, imports and exports, stock changes, total 
energy requirements, electricity generation, refineries, energy sec- 
tor and loss, total final consumption, non-energy use, total final 
energy consumption, industry, transportation, other sectors, and 
electricity generated. Sections are included on the following: Con- 
version Factors; Total Energy Requirements, Net Oil Imports, and 
Electricity Generated; Energy Balance Sheets; Growth Triangles 
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(Ave Annual Percen Changes); and Ene: Consump- 
Activity Ratios. The balances have calculated 
mainly on the basis of original units previously published in two 

tly OECD publications: ‘Statistics of Energy’ and ‘Oil 
Statistics.’ In some instances revised and more accurate basic data 
have been used. (BYB) 


13439 and society. Starr, C. (Electric Power Research 
Inst., Palo Alto, CA). Aware; No. 67, 2-S(Apr 1976). 

Presented at the Hoots Lecture Series, Stanford University, 
Stanford, California. 

It is now clear that » ans | of life, material welfare, health, 
employment, and income are affected by energy availability and 
cost and there is no return to the cheap abundant energy of the 
past. This paper examines the feasibility of adjusting our energy 
systems so that we simultaneously decrease unemployment, costs, 
dependence on foreign resources, undesirable effluents and im- 
pacts on the biosphere. The major societal effects of energy 
systems developed by man can be related to four predominant 
technical sectors: first, the use of work animals; second, the direct 
conversion into mechanical work of inanimate stored solar energy 
(hydropower, wood, farm waste, and fossil fuels); third, the use of 
electricity as an energy form derived from these sources; and 
fourth, the use of nuclear energy as a primary source. Since the 
past and potential impacts of these developments are so many, 
only a few are explored here - chiefly those relationships of energy 
flow to the societal materialistic targets of health, security, social 
stability, upward mobility, and leisure. The traditional target of 
economic growth may be one of best composite means of achiev- 
ing all of F se materialistic goals, thus, industrial growth has been 
a prime objective. Other contributors to social development have 
been greater productivity in agriculture, improved transportation 
and communications, and shorter working hours. Two main topics 
discussed are: The Industrialization of Society and Food, Popula- 
tion, and Energy. (MCW) 


ECONOMICS AND SOCIOLOGY 


REFER ALSO TO CITATION(S) 12470, 12471, 12673, 12905, 
13421, 13433, 13457, 13479, 13485, 13487, 13492, 13493, 
13494, 13499, 13500, 13506, 13511, 13516, 13523, 13525, 
13541, 14534 


(CONF-7506125—) Societal implications of energy 

scarcity: social and tech 
systems. Proceedings 

Oregon, June 7 and 8, 1975. Carter, L.F.; Gray, L.N. (Washin 

pe nod Univ., Pullman (USA). Dept. of Sociology). 1975. 189p. 

From Conference on societal implications of energy scarity( 
social and technological priorities in steady state and constricting 
= 1. Portland, Oregon, United States of America *USA® (7 Jun 

). 

The proceedings of this conference include the 20 rs 
that were presented as well as transcriptions of Seoneiens, The 
conference was organized into the following sessions: Social and 
Technical Orientations Toward Scarcity; Modification of Resource 
Expenditures; Some Consequences of Adaptations to Scarcity; and 
Research Contributions of Decision Making. Each paper is ab- 
stracted individually. (BYB) 


13441 (CONF-7506125—, pp 1-2) Introduction to the 
problem of scarcity. Carter, L.F. (Washington State Univ., Pull- 
man). 1975. 


From Conference on societal implications of energy scarity( 
social and technological priorities in steady state and constricting 
systems; Portland, Oregon, United States of America *USA® (7 Jun 


1975). 

In Societal implications of energy scarcity: social and 
technological priorities in steady state and constricting systems. 

Serious adjustments in American life styles are expected to 
occur in the next quarter century as a consequence of the ending 
of the era of abundant, cheap energy supplies. This conclusion is 
based on three assumptions: the world population continues to 
grow, the third world has assumed a larger role in world economic 
affairs, and plans for energy independence in the United States will 
involve the diversion of massive amounts of capital from the con- 
sumer sector into the industrial sector. (from editorial summary) 


13442 (CONF-7506125—, pp 25-30) Game theory as a 
resource allocation model. Dawes, R.M. (Univ. of Oregon, Eu- 
gene). 1975. 


From Conference on societal implications of energy scarity( 
social and technological priorities in steady state and constricting 
= on Portland, Oregon, United States of America *USA® (7 Jun 

). 
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In Societal implications of energy scarcity: social and 
ical priorities in steady state and constricting systems. 

Game Theory is applied to gain insight into people's reac- 
tions under conditions of scarcity. The ‘prisoner’s dilemma’ and 
the ‘t ly of the commons’ are applied to situations in which in- 
dividuals produce collective disaster by maximizing their individual 
gains. It is demonstrated that under certain conditions cooperation 
can be enhanced by communication among competitors. However, 
noncooperators (hoarders, etc.) are found to be better at F samy 
ing the behavior (c ration, noncooperation) of others are 
cooperators. (from editorial summary) 


13443 (CONF-7506125—, 31-35) Exchange theory as a 
resource model. Societe. R. (Univ. of Washington, Seat- 
tle). 1975. 


From Conference on societal implications of energy scarity( 
social and technological priorities in steady state and constricting 
systems; Portland, Oregon, United States of America *USA® (7 Jun 


1975). 

In Societal implications of energy scarcity: social and 
technological priorities in steady state and constricting systems. 

Traditional approaches to ‘social’ exchange theory and 
‘economic’ exchange theory are distinguished. Social psychologists 
have focused on the relationships among the actors involved in 
exchange relationships, and economists have focused on the com- 
modities being exchanged. This paper illustrates how a synthesis of 
these two concerns leads to insights into probable reactions to 
scarcity. Specifically, three hypotheses are advanced: (1) under 
conditions of scarcity, market imperfections (restrictions of trade, 
exchange based on extra-economic factors) will increase; (2) 
under conditions of scarcity, centralized power networks will 
decentralize; and (3) under conditions of scarcity, equity concerns 
will intensify and reactions to inequity will become more collec- 
tive. Experimental and historical anal are suggested for as- 
sessing t predictions. (from editorial summary) 

“State economy: 


13444 (CONF-7506125—, pp 36-39) Steady: 
the model and its implications. Deutsch, S.E. (Univ. of Oregon, Eu- 
gene). 1975. 

From Conference on societal implications of energy scarity( 
social and technological priorities in — state and constrictin 
systems; Portland, Oregon, United States of America *USA® (7 


1975). 

In Societal implications of energy scarcity: social and 
technological priorities in steady state and constricting systems. 

It is argued that steady-state economies must be developed. 
This argument is based on the assumption that the eco-system is 
steady-state and that economies, as subsystems, must also reach 
steady-states. Current western capitalistic and market models as- 
sume continued growth and expansion. Three steps are proposed 
for moving toward a steady-state economy: (1) increasing cor- 
porate accountability; (2) reordering national priorities in terms of 
a non-growth model; and (3) subsidizing and shifting support to 
decentralized, labor-intensive industries. (17 references) (from edi- 
torial summary) 


13445 (CONF-7506125—, pp 45-55) Socialization and acquisi- 
tiveness. Otto, L.B. (Washington State Univ., Pullman). 1975. 
From Conference on societal implications of energy scarity( 
social and technological priorities in steady state and constricting 
systems; Portland, Oregon, United States of America *USA® (7 Jun 


1975). 

In Societal implications of energy scarcity: social and 
technological priorities in steady state and constricting systems. 

The major ways in which people acquire their life-patterns 
and behaviors (family, school, peers) are discussed; the con- 
sequences for acquisitiveness of inadequate social backup systems 
are considered. Two important facets of acquisitiveness are distin- 
guished: overacquisitiveness and overconsumption. Overacquisi- 
tiveness has to do with acquiring more than is currently needed to 
insure against economic disaster due to unemployment, disable- 
ment, and retirement. Overconsumption concerns cumulation for 
display and signaling status to others. This paper explores the im- 
plications of the distinction. It is suggested that solutions to 
overacquisitiveness must be structural, involving better social 
backup systems for insuring against hardship, while solutions to 
overconsumption may be more personal, e.g., education about al- 
ternatives, information about the co uences of adopting alter- 
natives, and research into how 's life-patterns can be 
changed. (from editorial summary) 


13446 (CONF-7506125—, 56-66) Changes in consumer 
practices: families and conmnustiion. Turner, J. (Univ. of California, 
Riverside). 1975. 
From Conference on societal implications of energy scarity( 
social and technological priorities in steady state and constri 
oo Portland, Oregon, United States of America "USA® (7 Jun 
1975). 
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In Societal implications of energy scarcity: social and 

ical priorities in steady state and constricting systems. 

It is argued that the problem of scarcity cannot be ad- 
dressed. without looking at the relationships among the major 
structures of society: er industry, business, communities, 
and families. The of business and industry will produce mas- 
sive application of capital by the government to the problem of 
energy production. This will likely produce three societal repercus- 
sions: (1) lower revenues for cities which will continue to maintain 
essential services while reducing the human services; (2) lower real 
family incomes, less mobile families, more unemployment resulting 
in more pressure for human services; and (3) the combination of 
increased needs and fewer resources producing disillusionment, 
political discontent, and class conflict. (from editorial summary) 


13447 (CONF-7506125—, pp 96-97) Introduction to social 
= Gray, L.N. (Washington State Univ., Pullman). 
1975. 

From Conference on societal implications of energy scarity( 
social and technological priorities in steady state and constricting 
a ; Portland, Oregon, United States of America *USA® (7 Jun 
1975). 


In Societal implications of energy scarcity: social and 

ical priorities in steady state and constricting systems. 

If one part of the existing social system is altered (e.g., 

ing human behavior to conserve more energy), repercussions 
will be felt in other segments of society due to interactive effects. 
There is no well-developed social theory to allow social scientists 
to take these interactive effects into account. The importance of 
pape the whole social system in dealing with energy scarcities 
and other social problems is pointed out. (BYB) 
13448 (CONF-7506125—, pp 98-101) Organization of firms. 
Meyer, M.W. (Univ. of California, Riverside). 1975. 

From Conference on societal implications of energy scarity( 
social and technological priorities in steady state and constricting 
=" Portland, Oregon, United States of America *USA® (7 Jun 

). 
In Societal implications of energy scarcity: social and 
technological priorities in steady state and constricting systems. 

Three situations facing organizations are delimited which 
arise in the concern with resources. Two of these situations are the 
obvious ones of abundance and scarcity, while the third is uncer- 
tainty. Organizations have clear responses to situations of 
abundance or scarcity, but the situation of uncertainty leads to un- 
certain responses on the part of organizations. Failure is not at all 
unusual on the part of organizations, and this may depend upon 
the type of situation the organization sees itself as facing. The kind 
of situation perceived, e.g., scarcity vs. uncertainty, may lead to 
different models of behavior on the part of the organizations. 
These models, of course, also differ in terms of the type of or- 
ganization, i.e., businesses or bureaus, which may be differently 
adaptable to the situations they face. It is suggested that a clear 
definition of the situation is needed, and that additional research 
into organizations operating under definitions of the situation as 
one of scarcity or uncertainty would be useful. (from editorial 
summary ) 


13449 (CONF-7506125—, pp 102-107) Growth politics and 
environmental change. Molotch, H. (Univ. of Califor- 

nia, Santa Barbara). 1975. 
From Conference on societal implications of energy scarity( 
social and technological priorities in steady state and constricting 
wn Portland, Oregon, United States of America *USA® (7 Jun 


In Societal implications of energy scarcity: social and 
ical priorities in steady state and constricting systems. 

The problem of the goal of growth is addressed as it is 
usually defined in American society. It is pointed out that the cur- 
Tent sorts of competition for ‘growth’ do not result in the creation 
of jobs, prosperity, or other su ly desirable objectives. What 
is, in fact, done ‘~~ to alter the distribution of investment, jobs, and 
other such things. Thus it may be thought that the growth-ethic of- 
fers solutions to problems of scarcity. In fact, this orientation may 
actually lead to greater problems within the system. A study is 
described which examines the orientation toward growth held by 
residents of Santa Barbara, California. The study is of particular 
interest due to the fact that it quantifies various ‘intangibles,’ such 
as quality of recreational service, ecological etc., 
which are usually left out of cost-benefit analyses of growth 
Planning. It is pointed out that attitudinal and other variables 
which are usually left out of such discussions of are dis- 
tributed such in the area under study that severe organizational 
and morale problems would be likely to arise if continued growth 
were to take place. (from editorial summary) 
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(CONF-7506125—, pp 108-131) Rural industrializa- 
tion: the case of Four Corners. Little, R.L. (Utah State Univ., 
Logan). 1975. 

From Conference on societal implications of energy scarity( 
social and tech ical priorities in steady state and constricting 
Ty Portland, Oregon, United States of, America *USA® (7 Jun 

In Societal implications of energy scarcity: social and 
technological priorities in steady state and constricting systems. 

The Four Corners region of the United States is a vast 
storehouse of energy resources. Coal, oil, natural gas, and uranium 

its are relatively abundant in the area and have been success- 
fully extracted and converted into useable forms. Residents of the 
area have endured the development of these resources and in 
many instances have prospered. Because several new energy pro- 
jects are planned, the people must again adapt to environmental 
and social changes. Despite the immense potential for disruptive 
social change, local residents still su previous developments 
to an overwhelming extent. Over 80% of a simple random sample 
of household heads obtained in five communities surrounding Lake 
Powell indicated they would re-develop six extant energy projects 
if the choice were theirs. A like proportion indicated they would 
support the p d Kaiparowits project. The reasons they gave 
for favoring development tended to focus almost entirely upon the 
need for energy and employment/economic benefits. The explana- 
tion tendered for these attitudes focuses upon the prevalent 


economic and religious patterns in the communities. (43 
references) (auth) 


13451 (CONF-7506125—, pp 132-146) Some implications of 
for crime in America. Musick, D. (Washington 


State Univ., Pullman). 1975. 

From Conference on societal implications of energy scarity( 
social and technological priorities in steady state and constricting 
systems; Portland, Oregon, United States of America *USA® (7 Jun 
1975). 

In Societal implications of energy scarcity: social and 
technological priorities in steady state and constricting systems. 

The implications of scarcity for crime are discussed. This 
paper elaborates traditional approaches to this problem, the inter- 
relation of victimization and economic conditions, the historical 
aspects of scarcity and crime (particularly relating to the U.S. 
depression of the 1930's), and the responses of legal authorities to 
disorder stemming from conditions of economic scarcity. The usual 
official response to disorder occurring as a result of scarcity is ini- 
tially to present rewards to reduce the disorder, followed by even- 
tual withdrawal of those rewards. The net effect of this roach is 
to increase the volume of disorder and to make it difficult for 
agencies such as the police to handle them. Largely the historical 
responses to problems of scarcity have been inadequate to deal ef- 
fectively with them and haye generally tended to focus, finally, on 
repressive measures. It is predicted that the current situation of 
scarcity, if it continues or worsens, is likely to provoke disruption. 
(42 references) (from editorial summary) 


13452 (LBL—4271) Dynamic programming approach to esti- 
mating gaps in large economic data bases. Andres, F.M.; Ru- 
derman, H.; Sathaye, J. (California Univ., Berkeley (USA). 
Lawrence Berkeley Lab.). Sep 1975. Contract W-7405-ENG-48. 
20p. (CONF-751176—1). Dep. NTIS $3.50. 

From Operations Research Society of America conference; 
Las Vegas, Nevada, United States of America *USA® (16 Nov 
1975). 

Many precise mathematical models of social systems have 
been developed. However, precise input data from the economic 
census is usually not available. Unfortunately, as the precision of 
the data increases so does the amount of missing data. First, and 
most commonly, known data is ‘‘withheld to avoid disclosing 
figures for individual companies.’’ The number of withheld items 
becomes significant when the economy is divided into about three 
hundred or more industry groups for regions the size of states or 
smaller. This degree of disaggregation is often necessary to capture 
important interactions. Secondly, a major reason for missing data 
is that the same size for some categories is insufficient for reasona- 
ble confidence in the data. However, there is usually enough other 
information about the missing data to constrain it and to estimate 
a probability distribution for it within the constraints. A suboptimal 
dynamic programming algorithm is proposed to find a maximum 
likelihood estimator of the missing data items. 


13453 (NBS-BSS—70) Windows and : a literature sur- 
vey. reaction to environments and without win- 
dows. Collins, B.L. (National Bureau of Standards, Washington, 
D.C. (USA). Institute for < Technology). Jun 1975. 93p. 
GPO $1.55, SD Cat. No. C13.29/2:70. 

The current need for energy conservation has forced some 
fundamental re-evaluation of building design. One aspect that has 
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1402 ERDA ENERGY RESEARCH ABSTRACTS 
come under much review is that of building fenestration. Although 
windows daylight and ventilation, they also can allow un- 
desirable heat gain loss. In the past, the provision of light and 


fresh air were essential functions of windows. A building was unin- 
habitable without windows. Now however, these functions can be 
fulfilled by artificial lighting and mechanical ventilation. As a 
result, a number of le have suggested that a substantial reduc- 
tion in the size of windows, or their complete elimination is desira- 
ble in order to reduce excessive energy consumption. Nevertheless, 
even though a windowless building might be the best solution for 
eliminating energy loss through windows, there is considerable 
evidence t this may not be very desirable for the people in the 
proveny Sy an attempt to delineate some of the functions of win- 

literature on the reaction to both the mce and the 
absence of windows was surveyed. In the first section, the 
psychological reaction to windowless buildings is examined to 
determine if the absence of windows in a building exerts any 
noticeable effect upon the occupants’ behavior or attitudes. In the 
second section, the various characteristics of windows are reviewed 
to define some of their functions and benefits. (123 references) 
(from Introduction) 


13454 (UCRL-Trans— 10806) Rito progress in U.S. 
industry: economic problems. Komzin, B. Translated from 
Mirovaya Ekon. Mezhdunar. Otnosheniya; 17: No. 10, 45- 
62(1974). 46p. Dep. NTIS $4.00. 

Economic studies of the main trends in technological 
progress are one of the most important tasks of Marxian 
economics. The attention Karl Marx paid to the of 
change in the technical foundations of production is well known. 
V. I. Lenin pointed directly to the enormous value of technological 

as an object of economic analysis. Under the conditions 
of the evolving scientific-techno! revolution the rates of reor- 
ganization of techniques and technology of material production, 
especially of industry, are increasing. In this regard it is of especial 
interest to study the improvements in American industry. The US 
has far outstripped the other capitalist nations in terms of times of 
entry into a period of intensified industrial construction, output of 
latest techniques, level of production concentration, expenditures 
on research and development, and a rs of other indices. The 
influence of tec progress on the manufacturing industry 


13455 RAPID GROWTH FROM ENERGY PROJECTS: 
IDEAS FOR STATE bg LOCAL ACTION. A PROGRAM 
GUIDE. Washington, ie em of Housing and Urban 
Development (1976). ro 3p. U . Of Housing and Urban 
Washington, DC 20410. 

Ideas for meeting anticipated impacts of new energy 
jects on communities are presented to point out sources of 
and to share experiences of several communities. Short-term socio- 
economic impacts due to rapid growth are often negative, even 
though long-range impacts will be beneficial locally and tea. 
Expected effects on emp ent, population, land use 
schools, — of life, public services, revenues, and financing rs 
analyzed with suggestions for coping with the problems. Sources of 
technical, pth. and management assistance are presented in 
agen reference tables, and suggestions are included for obtaini 
help from industries and volunteers. Local planning and | 
citizen input are needed. Four case studies offer the experience of 
past energy projects. (12 references) (DCK) 


POLICY, LEGISLATION, AND REGULATION 


REFER ALSO TO CITATION(S) 13417, 13420, 13424, 13425, 
13426, 13437, 13439, 13448, 13455, 13472, 13477, 13486, 
13490, 13492, 13493, 13497, 13498, 13499, 13501, 13502, 
13507, 13508, 13509, 13510, 13515, 13520, 13541, 14385 

13456 (COM—75-11131) 


energy ame and regu- 
state activity. Eisenhard, R.M. (National Bureau of 


lations survey: 
Standards, Washin DC (USA). Institute for Applied 
Technology). Jun 1975. 26p. (NBSIR—75-747). NTIS $3.75. 
Paper prepared in cooperation with the Federal Energy Ad- 
tion. 


Information describing the status of State regulations and 
authority to regulate energy use in new and existing buildings is 
presented in tabular form. The tables reference available informa- 
tion on pending bills, acts, or general authority which is embodied 
in a State Building Code Act. rograms relating to solar energy, in- 
sulation, and other building energy items are also listed. (auth) 


(CONF-7506125—, pp Modification of con- 
of a and evaluation. Sullivan, 
). 


i (Washington State Univ., Pullman 


ERA VOL. 1, NO. 8 


scarity( 
priorities in ee | state constricting 
systems; Portland, Oregon, United States of America *USA® (7 Jun 
1975). 


In Societal implications of energy scarcity: social and 
ical priorities in steady state and constricting — 
Several problems endemic to long-range pu policy 
planning are addressed. Governmental responses in the. po’ 
programs of the 1960's are paralleled to energy programs Pore 
1970's. In both cases, a long term problem was addressed only 
after some visible, a tly critical, incidents (urban riots in the 
first case and the oil embargo in the second). This r traces 
some problems of both programs to four common features: (1) 
both involved hastily desi; programs in atmospheres of political 
crisis; (2) both pn Oo ‘or immediate full-scale implementation 
diverting large amounts of money into narrow solution domains; 
(3) neither involved significant testing or evaluation of probable 
success; and (4) both involved the creation of new agencies 
charged with obtaining broadly stated goals. A segmented imple- 
mentation program is , coupled with rigorous evaluation 
of the effects of program components as an alternative approach 
to public policy. (from editorial summary) 


13458 (NP—20776) Analysis of the ERDA plan and program. 
(Office of Technol Assessment (U.S. Congress), Washington, 
D.C.). Oct 1975. 327p. GPO $3.85. 
An analysis is presented of the plan submitted by 
the Energy Research and Development Administration to Congress 
on June 30, 1975, entitled ‘’A National Plan for Energy Research, 
Development, and Demonstration: Creating Energy Choices for the 
Future.’ The assessment was made by the Office of Technology 
Assessment (OTA) to provide Congress with background informa- 
tion necessary for an effective analysis of the ERDA Plan and Pro- 
gram in the major areas of fossil energy; nuclear energy; solar, 
geothermal, and advanced technologies; conservation; and environ- 
ment and health. Volume I of the ERDA Plan is stated to be a 
"significant milestone in the evolution of a long-term national 
energy policy,’’ but that ’’the ERDA Program (Volume II), to im- 
plement this plan, does not appear adequate to achieve the stated 
goals.” Two major deficiencies are stated. The first deficiency 
‘occurs because of ERDA’s pursuit of technological options at the 
expense of a focus on a broader approach toward the solution of 
energy problems’’ and ‘’the second departure from congressional 
mandate is to be found in the emphasis of both the ERDA Plan 
and Program on options directed toward increased energy supply, 
relative to the programs in end use demand reduction.’’ (MCW) 


13459 (PB—239292) Energy system modeling-interfuel com- 
petition. Progress report. Baughman, M.L.; Joskow, P.L. 
(Massachusetts Inst. of Tech., Cambridge (USA). Energy Lab.). 
Feb 1974. 28p. NTIS $3.75. 

The Energy System Modeling program addresses issues of 
interfuel substitution on the national and state level. Discussed is 
construction of policy planning tools that can be used for analysis 
and evaluation of policies that impinge upon the economics and in- 
vestment strategies of suppliers and/or consumers of various ener- 
gy producing and consuming subsectors. (GRA) 


13460 (PB—245656) Brief analysis of the impact of environ- 
mental laws on energy demand and supply. Bailly, H.C.; Cushman, 
P.; Steinbergh, A. (Resource Planning Associates, Inc., Cambridge, 
Mass. (USA)). Oct 1974. 132p. (FEA/D—74/568). NTIS $6.00. 
Ten key environmental issues are identified, the energy im- 

pact of each of the issues is quantified, and the relative importance 
of the impacts evaluated. The ten selected issues considered in this 
report are classified in two ways: whether they tend to increase the 
demand or decrease the availability of energy; and at which point 
in the energy prod tion cycle they primarily occur. 
In defining issues several major Federal environmental laws are 
reviewed. Two base years and two forecast years are considered-- 
the base years 1968 and 1973, and the forecast years 1975 and 
1980. In sabaalian of energy impacts two sets of comparisons are 
taken into account: the energy impact of each environmental issue 
was compared with National energy usage in total and by fuel for 
the relevant two periods; and each issue was compared with non- 
environmental Federal policy impacts. Four non-environ 
pate were examined, the nature of their energy impacts was 

tified, and their energy impacts were roughly quantified. Major 
findings considered costs, energy demand, and energy supply. (254 
references) (GRA) 


13461 (PB—246024) Energy: the states’ response. Energy 

legislation, January--July, 1975. Volume I. (National Conference of 

State Legislatures, Washington, D.C. (USA)). Aug 1975. c 

(FEA/E—75/576). NTIS $12.75. 
Copies of all energy-related legislation passed 

state legislatures during their 1975 sessions are contained in Fe 


| 


5. 5171p. 


y the 50 
im this 


volume. The actual period covered is January through mid-J 
1975. The two volumes of this publication contain 204 bills, 
ing 1,107 pages and is a compilation of legislative achievement, 
vetoed, and unsi; bills. Legislation is organized by cate, 
Categories in this volume include utilities/public power. til 
ties/rate structure, utilities/consumer utili- 
ties/miscellaneous, tax exemptions/motor exemp- 
tions/building efficiency, tax heating 
and cooling, tax exemptions/utility expenses, tax casenptions/viliy 
rates, tax applications/auto efficiency, /motor fuel, 
franchiser protection/retailer prerequisites, conservation/energy 
price labeling, conservation/auto iciency labeling, conserva- 
tion/building efficiency standards, efficien- 
y standards/industry, research and development, resource 
nat , and resource development/by state govern- 
ment. ( 


13462 (PB—246091) Existing state and local winterization 
tar (ICF, Inc., Washington, D.C. (USA)). 19 Jun 1975. 
19p. ( (FEA/D— 75/588). NTIS $5.50. 

The results are summarized of a review of existing win- 

terization programs —— conducted by selected state and local 
. The pu the review was to provide the Federal 

Energy Administration with background information to support the 
Administration’s proposed Winterization Assistance Act of 1975. 
The report contains two parts. The first part describes the results 
of the winterization program telephone survey. The survey was un- 
dertaken to identify existing winterization and to deter- 
mine the amount and source of funds and results achieved. 
The second part presents the results of on-site visits to local agen- 
cies which are conducting winterization programs. Ten localities 
were selected on the basis of the survey results. (GRA) 


13463 (PB—246207) Impact of the proposed energy deregula- 
tion/tax program on selected industries. (Federal Energy Adminis- 
tration, Washin, , D.C. (USA). Office of Policy and Aasiyia). 
Apr 1975. 8 Ip. (FEA/B—75/647). NTIS $5.00. 

The effects of the energy conservation tax program on 
baseline fuel prices, fuel consumption by major sectors, and on 
selected industries were examined. It was determined that the Pre- 
sident’s energy proposals would lead to higher fuel prices in 1975. 
However, the anticipated impact on energy sensitive industries 
should be less than the impact of the 1973-74 oil embargo. This is 
based on the assumption that elasticity of demand would be the 

t factor in determining absorption or dollar for dollar pass 
through of higher fuel costs. Since fuel costs in most industries are 
small compared to labor and material costs, availability rather than 
price is the critical factor in the short run. (GRA) 


13464 (PB—246209) or a ee of FEA figures with Interior 
Committee staff analysis of President's energy program. 
(Federal Energy Washington, D.C. (USA). Office 
$ td and Analysis). 5 Feb 1975. 11p. (FEA/B—75/645). NTIS 

Results of an Interior Committee staff study which critiqued 
President Ford's energy program are compared with FEA figures, 
and the differences in assumptions and methodology of analysis are 
compared. Both studies agree on the revenues resulting from the 
program; however, there is substantial disagreement in estimated 
costs. Major factors supporting the FEA figures are cited, and the 
high estimates in the staff study are attributed to an underestima- 
tion of the number of households nationwide, the prediction of 
windfall profits to natural gas producers, and an overestimation of 
coal and rising c (GRA) 


13465 United States and the developing countries: cooperation 
or conflict in com policy. Rees, T.M. (House of Representa- 
tives, Washington, DC). J. Energy Dev.; : No. 1, 9-17(Aut 1975). 
The fourfold increase in the price of petroleum, the supply 
shortages in many important resource markets, and the pervasive 
world-wide inflation coupled with the recession since the oil em- 
bargo of late 1973 have combined to threaten international 
economic stability. The developing countries have called for a New 
International Economic Order, which has resulted in a measure of 
antagonism with the industrialized nations. The US has laid the 
basis for some kind of accommodation without committing itself to 
any specific program. The European Community has put in place a 
limited vents with the recent Lome Convention and the resultant 
agreement on export earnings stabilization. Congressman Rees 
feels it is incumbent upon the US to help devise cooperative ee 
cies to unite, rather than divide, the industrialized nations and the 
Third World. After a discussion of the issues and options, two 
general points are cited. It must be understood by the developing 
countries, as they ne cae commodity policy with the West, that 
OPEC's oil-genera’ lus wealth will diminish over time and 


will not be available | inance commodity 
intervention schemes and 


is a unique 


AND CONSERVATION POLICY 


phenomenon, not a model that can be copied by other resource 
cartels. The commodities problem encompasses diverse, 
complicated, and often conflicting issues, inluding (1) access to 
sufficient resource supplies for the US; (2) access to finished 
product markets by resource-exporting developing countries; 
(3) excessive and destabilizing price fluctuations; (4) uncertain cli- 
mate for investment in new productive capacity; (5) appropriate 

t of resource investment in foreign countries; (6) main- 
tenance of a free and open international trading system; and (7) 
the internal economic development of the resource-exporting 
countries. (MCW) 


13466 Congressional policy making and the politics of energy. 
Wirth, T.E. (House of Representatives, Washington, DC). J. Ener- 
gy Dev.; 1: No. 1, 93-104(Aut 1975). 

Government leaders have realized that energy issues must 
be addressed with a sense of perspective which recognizes that its 
—_ political, some. 5 and technological aspects are intert- 

and inseparable. These issues cannot be treated in isolation, 
and members of Congress are usually generalists and are 
unschooled in energy particulars. The Middle East War and the 
resultant changed Congressional of the im- 
mediacy the enormity of the energy problem. They became 
aware that energy is not only a technical issue, but a fallen policy 
issue, followed by the d y that it was also an economic issue. 
Four reasons why Congress is taking so to produce an ene 
policy are Gasmmed: (1) the complexity the problem; (2) 
Organizational complexity of the Congress; (3) the many different 
and subtle ways in which energy issues arise in various parts of the 
country and various political impacts that they have; and (4) 
the contrast of the legislative and executive functions in a 
democracy. Simply stated, the reason that Congress takes so much 
time to make energy policy is: the country takes time to get ready 
for an energy policy; there has been no pre-existent consensus on 
the issue, therefore the has to take the time to build one. 
(MCW) 


13467 Perspective for the 94th Congress. Hall, L.K. pp 228- 
237 of In Multipurpose use of geothermal energy. Lienau, P_J.; 
ee. J.W. (eds.). Klamath Falls, OR; Oregon Inst. of Tech. 
(1974). 

From International conference on ae energy for in- 
dustrial, agricultural, and Klamath 
Falls, Oregon, United States of America *USA® (7 Oct I! 1974). 

See CONF-7410157—. 

Some of the congressional interests and legislation related to 
energy research and funding are outlined. The conclusions and 
recommendations of the Task Force on Energy of the House Com- 
mittee of Science and Astronautics are given. (LS) 


13468 CRITICAL POST-1985 ENERGY POLICY ISSUES. 
Meadows, D.L.; Ford, F.A.; Naill, R.F. Hanover, NH; Dartmouth 
College (1975). 68p. System Dynamics Group, Thayer School of 
Dartmouth Hanover, NH 03755. 

The Dartmouth System Dynamics Group identifies a long- 
term transition energy = aa that focuses on complex interrela- 
tionships, response delays, nonlinearities, and the system's feed- 
back loop structure. Short-term policy issues include: reducing de- 
mand growth, developing synthetic fuels from coal, deregulation of 
oil and gas, SO2 legislation, utility regulation reform, leasing 
Western coal lands, distributing coal conversion facilities na- 
tionally, and developing an adequate labor force for underground 
coal mining. Long-term policy issues include stabilizing energy de- 
mand, interrelating energy and gross national product, depletion of 
domestic oil and gas reserves, ethical implications of nuclear 
power, international politics, and Eastern vs. Western coal 
development. A causal a geo illustrates the impact of policies 
and indicates that too much attention is given to developing con- 
ventional oil and gas and in reducing delays in nuclear power plant 
licensing. Too little attention is paid to anticipating demand reduc- 
tions and capital needs of the coal industry, maintaining a viable 
underground coal industry, long-term planning for electric utility 
growth, emissions from coal-fired power plants, — for long- 
term shortages, and socio-economic impacts of new energy 
technologies. (DCK) 


ENVIRONMENT, HEALTH, AND SAFETY 


REFER ALSO TO CITATION(S) 12401, 12544, 12545, 12546, 
12558, 12695, 12705, 12709, 12919, 12926, 13439, 13460, 
13495, 13496, 13506, 13512, 13523, 13527, 13528, 14345, 
14534, 14793 


13469 (NP—20692) Health research needs and pd 
Whittenberger, J.L. (Harvard School of Pu 
Health, Boston, Mass. (USA)). Feb 1976. 49p. TIC. 
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Research on the health impact of various energy sources is 
recommended as a high priority in the assessment of alternatives to 
oil and natural gas. Health costs need to be taken into account, 
even if they are not the determining factor in policy decisions. Im- 
mediate research should be undertaken on the health impact of 
nuclear fission and the coal process, especially coal gasification 
and liquefaction contaminants. Longer range attention is needed 
for health impacts of fusion, solar, geothermal, hydroelectric, tidal, 
ocean thermal, wind, and solid waste conversion as sources of 
energy. Sixty-two specific research recommendations resulted from 
a series of workshops. Further recommendations urge: 1) basic 
research on evaluating the risk of biological and environmental 
harm from chemical agents resulting from technology; 2) applied 
research concentrating on the development of improved biological 
testing systems; and 3) the use of animals as biological monitors. 
(71 references) (DCK) 


13470 (PB—239663) Guidelines for air quality maintenance 

planning and analysis. Volume I. Designation of air quality main- 

tenance areas. (Environmental Protection Agency, Research Trian- 

ee. N.C. (USA). Office of Air Quality Planning and Stan- 
). Sep 1974. 110p. (EPA—450/4-74-001). NTIS $5.25. 

Revision of report dated Apr 1974. 

These guidelines are to assist the states in identifying and 
proposing air quality maintenance areas (AQMAs). They contain 
criteria which the states may use in designating such areas. If the 
states fail to designate such areas within the timetable specified by 
EPA regulations, EPA will use the criteria developed in the 
guidelines to establish AQMAs. (GRA) 


13471 (PB—239961) Digest of energy facts for water resources 
studies in Minnesota. Walton, W.C. (Minnesota Univ., Minneapolis 
(USA). Water Resources Research Center). Sep 1974. 84p. 
(WRRC-BULL—74). NTIS $4.75. 

A digest is presented of available information concerning 
energy-water relationships, energy resources, consumption, 
sources, production, conservation, and environmental (including 
water resources) concerns which can serve as a background docu- 
ment for those who are interested in water resources and energy in 
Minnesota. (GRA) 


13472 (PB—241843) Study on the effects of the energy crisis 
and 5S mph speed limit in Michigan. O’Day, J.; Minahan, D.J.; 
Golomb, D. (Michigan Univ., Ann Arbor (USA). Highway Safety 
Research Institute). Apr 1975. 60p. NTIS $4.25. 

This report is a presentation of the findings and conclusions 
derived from an analysis of Michigan traffic accident data and re- 
lated data for the periods before, during, and after the peak energy 
crisis months of 1974. A major objective of this study was to 
identify the effect of the speed limits imposed as a result of the 
energy shortage. Some other causative factors relating to traffic 
crashes also were investigated. This report differs from others in 
that it seeks to define the cause-effect relationships specifically 
within Michigan, rather than nationally. Also by concentrating the 
study to a single state, it has been possible to get more consistent 
data across several Pp , accident data, speed data-- 
resulting in a more detailed analysis. (from Introduction) 


13473 Environmental implications of energy use. Buonicore, 
A.J. (Office of Environmental Control, Wright-Patterson AFB, 
OH). pp 1-10 of In Energy and the environment. Earley, D.E. 
+ J Dayton, OH; American Institute of Chemical Engineers 
( ). 

From Proceedings on energy and the environment; College 
Corner, Ohio, USA (13 Nov 1974). 

See CONF-741179—. 

Energy systems must be evaluated in light of their impact on 
the total environment during all facets of their respective produc- 
tion methods and end uses. Although the damages from air and 
water pollution are much less severe with controls, the need to 
avoid unintentionally shifting environmental problems from one 
medium or location to another must be recognized. Finally, much 
of the environmental damage from the use of energy lies in those 
systems that provide the energy to the consumer. If these systems 
were to function more efficiently, then the adverse environmental 
effects of energy production would be lessened. Similarly, if the 
consumer were to use energy more efficiently, that is, if less ener- 
gy were to be expended to achieve the desired ends, then both 
energy production and environmental damage will be reduced. The 
environmental impacts of various energy policies and of new ener- 
gy technologies must be taken into consideration. An awareness of 
the energy-environmental relationship and the importance of each 
in our society is critical at this point in time. (from Conclusions) 
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REFER ALSO TO CITATION(S) 13442, 13443, 13471, 13514, 
13515, 13518, 14793 
13474 


(INIS-mf—2006, pp 1-14) Energy crisis. Brennan, M.H. 
Jan 1974. 


In Physics and the energy industry. Summer school in 
physics. 

Present and future patterns of ene consum are 
described. The major energy resources incl ing fossil fuels, fis- 
sion, fusion and solar are briefly considered. 


13475 (N—75-16073) Energy: a continuing bibliography with 
2. (National Aeronautics and Space Adminis- 
tration, Washington, D.C. (USA)). Nov 1974. 154p. (NASA- 
SP—7043(02)). NTIS $4.00. 
This bibliography lists 405 reports, articles, and other docu- 
ments introduced into the NASA Scientific and Technical Informa- 
tion System from April 1, 1974 through June 30, 1974. 


13476 (NP—20658) Natural resources of Kentucky. 
(Kentucky Dept. of Commerce, Frankfort (USA)). 1975. 45p. 
TIC. 


Kentucky's abundant, high quality natural resources will en- 
courage increased growth and industrial development in the state. 
Coal production accounted for 86% of the mineral production in 
1972, followed by stone (limestone and dolomite), petroleum 
(crude), lime, bull clay, cement, fluorspar, zinc, natural gas, sand 
and gravel, nonmetals, and other clay. Both of the principal coal 
fields, the Eastern Kentucky and the Western Kentucky, belong to 
the Pennsylvania age rock system. Forecasts show an increase in 
coal production, oil and gas exploration, and higher demand for 
clay-shale products. Large deposits of high-quality silica sand and 
strategic fluorspar will encourage industrial development. Ken- 
tucky asphalt is in high demand because of its skid resistant 
character. Abundant surface and ground water, with developed 
waterways for transportation, will further encourage development. 
Forest reserves of over 60 commercially valuable trees are increas- 
ing three times faster than they are being cut. Agricultural land is 
dimini a, but broad-based production is replacing tobacco 
crops. (DCK) 
13477 (PB—240988) An evaluation of the impact of dis- 
taxation on the use of primary and secondary raw 
materials. Final report. (Booz, Allen and Hamilton, Inc., Washing- 
ton, D.C. (USA)). 1975. Contract EPA-68-01-0792. 170p. 
$6.25. 


This report attempts to describe and quantify the value of 
current Federal tax policy as it relates to competition between vir- 
gin and secondary materials. Tax incentives are quantified on a per 
ton basis both at the raw material and selected final product 
stages. A qualitative review of the potential impact of removing 
virgin material incentives on the use of secondary materials is pro- 
vided. Seven materials are included (bauxite, timber, sand, iron 
ore, coal, oil, natural gas) with an analysis of how their taxes im- 
pact on several product categories (glass, steel, aluminum, 
newsprint, paperboard, plastics and rubber). The tax benefits ex- 
amined include the depletion allowance, capital gains, exploration 
and my ment expenditures, State and local taxes and foreign 
taxes. ( ) 


13478 (PB—245604) Evaluation of new sources for 
process heat. Barnes, R.W. (Dow Chemical Co., Midland, Mich. 
(USA)). Sep 1975. 239p. NTIS. 

The results are presented of a study to evaluate the 
technological and economic feasibility of several alternative energy 
sources which have been proposed in recent times as replacements 
for oil and gas in the production of industriai process heat. Current 
industrial fuel usage patterns are described quantitatively and clas- 
sified into categories relevant to potential replacement by the al- 
ternative energy sources. The alternate sources are characterized 
at their current and near-term expected state of development. For 
those energy sources having a technological capability to replace 
industrial oil or gas in significant quantity, the comparative 
economics of use have been evaluated for the present and future 
points in time. For those sources which are or may become both 
economically and technologically competitive with oil and gas, pri- 
mary research and development needs have been identified. (132 
references) (auth) 
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REFER ALSO TO CITATION(S) 12324, 12328, 12340, 12399, 
12400, 12401, 12416, 12419, 12449, 12453, 12461, 12469, 
12470, 12471, 12472, 12473, 12902, 12918, 12926, 13504 


13479 (BM-IC—8707) State of the U.S. coal industry: a finan- 
cial analysis of selected with 


companies observations 
on industry structure. Tomimatsu, T.T.; Johnson, R.E. (Bureau of 
Mines, Washington, D.C. (USA)). 1976. 36p. Publications Dis- 
ae Bureau of Mines, 4800 Forbes Ave., Pittsburgh, 
PAI 

Discussion in this paper centers on the corporate structure 
dynamics, methods of financing, and financial assessment ap- 
proaches that should be utilized to evaluate the economic health of 
the coal industry. It suggests rates of return and other measures of 
corporate economies nec to attract capital required to 
finance emerging coal demand, plus impact of coal sales to total 
revenues. The study 9illuminates the activities of 30 selected coal- 
producing companies, including their subsidiaries or affiliates, that 
were responsible for approximately 60% of the total U.S. produc- 
tion in 1974. The selected firms are not all primary coal produ- 
cers; many of the larger producers are classified by the financial 
institutions as petroleum, metal, and steel producers, public utili- 
ties, or chemical industries. The bituminous coal industry is highly 
competitive as to price, service, and quality of product and is sub- 
ject to competition from other non-coal energy sources. The 
15 bituminous coal-producing companies mined about 46.6% of 
the Nation’s total production in 1974, and the balance of approxi- 
mately 3,885 companies were responsible for the rest of the 
production. Thus, the U.S. bituminous coal industry is not an 
oligopoly. Today, about 65% of the Nation’s total coal production 
is consumed by electric power utilities and 26% by steel, space 
heating, and other industries; the balance of 9% is exported. (auth) 


13480 (CONF-7506129—1) Energy industry: coal and its 
com . Gibbons, J.H. (Tennessee Univ., Knoxville (USA). 
Environment Center). 12 Jun 1975. 10p. NTIS. 

From American Country Life Association conference on 
Appalachia looks at its future) human values, research develop- 
ment, political economy; Johnson City, Tennessee, United States 
of America *USA® (13 Jun 1975). 

The coal industry of Appalachia has the responsibility of 
supplying energy for National needs and, at the same time, 
preserving the integrity of land and water resources and maintain- 
ing as many energy options for future generations as possible. Coal 
as an energy source has risen and fallen in demand with changes in 
economic conditions and environmental concerns. Consequently, 
working and living in the vicinity of coal mining operations has 
been a hardship. Full cost pricing needs to be supplemented by 
performance criteria in reclamation so that Appalachia can get a 
fair exchange in improved human and natural resources for its 
coal. Growth in electricity demand, depletion of gas and oil, 
development of nuclear power, and new technologies for extract- 
ing, transporting, and processing coal will all affect future coal de- 
mand. The greatest impact may come from the effects of conserva- 
- efforts, the availability of Western coal, and the lowering of 
il im in to the hi ices of the ization of 
13481 (NP—20661) Delphi survey of factors influencing future 
coal use. Messina, R.; Maddox, M. (Dartmouth Coll., Hanover, 
a (USA). Thayer School of Engineering). Nov 1975. 132p. 


A three Po survey was conducted to determine the con- 
sensus of coal industry experts about the strength and timing of 
various factors that may influence the production and use of coal 
within the United States between 1975 and 2000. Emphasis was 
ase on the use of the Delphi survey to identify causal 

ypotheses, not to generate point predictions. Twenty-five respon- 
dents provided estimates on od of 27 questions in the first 
round; fifteen participants completed the entire series. The results 
are compared with eaten generated by a dynamic simulation 
model of the U.S. coal industry and by the Project Independence 
Blueprint analysis. The documents used in each of the survey steps 
are included along with a detailed breakdown of the ndents’ 
answers to each question in each of the three rounds. This report 
thus provides not only a summary of important factors influencing 
coal use, but also serves as a data source for those interested in 
=— properties of Delphi responses. (24 references) 
au 


13482 (NP—20682) Coal mining in Tennessee, as of November 
1974. Information circular No. 17. Leamon, A.R.; Maher, S.W. 
(Tennessee Dept. of Conservation, Nashville (USA). Div. of 
Geology). 1974. 38p. TIC. 


ENERGY MANAGEMENT AND CONSERVATION POLICY 


Extensive tables, graphs, and charts summarize the state of 
coal mining and disturbed land area in several Tennessee counties. 
A table listing 136 active mines includes address, names of officals, 
seam transportation system, number of employees, tons of produc- 
tion, and county location. Tennessee has 22 coal-bearing counties, 
17 of which contain surface mines. Surface mining has disturbed 
over 52,000 acres of land (a quarter of that in Campbell County) 
and 1,630.5 linear outcrop miles have been stripped. Conservative 
estimates of state coal resources are over one billion tons. Total 
mines have declined from over 500 in the 50's to just over 100 in 
the 70's. Surface mines have been in decline since 1971. The Ten- 
nessee Valley Authority's purchases were about 2 1/2% of total 
Tennessee coal sales in 1940, a of 75% in 1957, and 
somewhat over 40% in 1974. (76 references) (DCK) 


13483 (NP—20688) Coal and coal mining in West Virginia. 
bulletin No. 2. Barlow, J.A. (West Virginia Geological 
Sop —— ic Survey, Morgantown, W.Va. (USA)). Feb 1974. 
West Virginia, the country’s leader in bituminous coal 
production since the 1930's, has enough coal reserves (most of 
which are high-quality bituminous coal) to last about 400 years at 
a maximum production rate. The coal outlook in West Virginia is 
examined in this report, which includes discussions on coal forma- 
tion; geology, quality, and reserves of coal in West Virginia; coal 
mining (deep and surface mining) and production from coal min- 
ing in West Virginia; environmental effects of coal; and utilization 
of coal, e.g., direct use of coal by-products, and coal conversion. 
With limited and undependable oil and oo supplies, the future of 
coal is thought to be necessarily bright. (BYB) 


13484 (NP—20690) Coal development information packet. 
ae Energy Advisory Council, Helena (USA)). Dec 1974. 
72p. 

A summary of Montana’s coal resources, mining claims, and 
coal production was the Governor's Energy Advisory 
Council to help the state meet the challenge of serving National 
needs in ways that will be beneficial to the state. Montana’s esti- 
mated subbituminous coal reserves total 70,127 millions of tons, 
and lignite reserves, 25,799 millions of tons, for a total of 153,009 
millions of tons. Four counties have a third of the reserves and 
contain both types of coal. Strippable coal is estimated at 25.5 to 
42.5 billion tons; underground coal at 63.1 billion tons. Informa- 
tion is included on mining, production, industrial development, and 
socio-economic impacts. Data are summarized in 27 tables and 12 
figures. (16 references) (DCK) 


13485 (NP—20691) Coal development information packet: 
supplement 1. (Montana Energy Advisory Council, Helena 
(USA)). Jul 1975. 86p. TIC. ~ 

The purpose of this supplement to a report (also announced 
in this issue of EAPA) issued in December 1974 is to summarize 
the socio-economic information relating to energy development in 
Montana. Research projects on the socio-economic aspects of coal 
development in Montana show that, while increased revenues, 
more and higher paying jobs, and economic stimulation are all 
highly touted, more thorough research is needed on detailed ef- 
fects. Results of impact studies are given for: (1) government ser- 
vices and life styles; (2) population projection (including housing, 
schools, and manpower needs); (3) public services; and (4) taxes 
and legislation. Twenty-six demographic tables analyze population 
sizes, demands, and valedhannthign. (21 references) (DCK) 


13486 (PB—244180) Analysis of a National coal reserve pro- 
gram. Bhutani, J.; Brice, A.; Clark, J.; DeCarlo, J.; Elliott, J.; 
Hunter, T.; Jacobsen, W.; Krajeski, E.P. (Mitre Corp., McLean, 
Va. (USA)). Apr 1975. 121p. (MTR—6877). NTIS $5.50. 

This analysis examines the establishment of a National Coal 
Reserve containing the equivalent of six months of domestic coal 
production as suggested in Congressional legislation. The purpose 
served was to test the impact of the production, transport, and 
storage of that amount of coal. The formation of such a National 
Coal Reserve, given sufficient time, and its maintenance, were 
found to be technically feasible. The potential utilization of such a 
National Coal Reserve, however, is limited, since the amount of 
coal held would be far in excess of that needed to meet any 
foreseeable contingency based on the loss of supplies of oil and/or 
natural gas. (18 references) (auth) 


13487 (PB—245387) Provisional of factors 


influencing 
prices and in the coal industry. (Marcom, Inc., Great Neck, 
N.Y. (USA)). Feb 1975. 17p. (FEA/G—75/582). NTIS $4.50. 
This report constitutes the final report on a limited study of 
coal industry prices and profits. The five sections of this study con- 
sider the history of coal prices and industry profitability, industry 
behavior in the last four years, factors influencing ar price in- 
creases and increased productive capacities, sources 
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coal industry, the critical role of depletion allowances, barriers to 
be surmounted or circumvented in achieving double coal produc- 
tion by 1985, and coal prices over the next five years. (GRA) 


13488 TRANSITION TO COAL. Naill, R.F.; Miller, J.S.; 
Meadows, D.L. Hanover, NH; Dartmouth College (1974). 52p. 
System Le aga Group, Thayer School of Engineering, Dart- 
mouth College, Hanover, NH 03755. 

A model, COALI, demonstrates the potential of coal to 
balance U.S. supply of energy during the 40 year (1970-2010) 
transition period from oil and natural gas dependence to renewable 
energy sources. The COAL! program involves reducing energy de- 

and imports, and increasing nuclear, synthetic fuel, coal- 
fired electricity capacity. Investments in the coal industry would 
include installation of stack gas cleanup devices, mine safety 
equipment, and government incentives. Policy decisions should 
recognize: (1) the correlation between demand for a specific fuel 
and its production; (2) the need to change current energy supply 
systems as well as to reduce demand; (3) that capital for ex- 
traction and processing must be introduced a long time before the 
need for more supply is signaled by rising prices. Specific conclu- 
sions on oil and gas, electricity, coal, and ultimate energy sources 
are made as a result of COAL! findings. An expanded model, 
COAL2, is now under study. (12 references) (DCK) 


13489 RESERVE BASE OF U.S. COALS BY SULFUR CON- 
TENT (IN TWO PARTS). 1. THE EASTERN STATES. Thomson, 
R.D.; York, H.F. Pittsburgh; Bureau of Mines (1975). 541p. (BM- 
IC—8680). Publications Distribution Branch, Bureau of Mines, 
4800 Forbes Ave., Pittsburgh, PA 15213. 

The Bureau of Mines has compiled coal reserve data for the 
United States as of January 1, 1974, for bituminous and anthracite 
coalbeds 28 inches or more in thickness to a maximum depth of 
1,000 feet and for lignite beds 60 inches thick or greater. These 
data are organized by state, county, coalbed, and rank. To evalu- 
ate the reserve by sulfur content, the reserve and analytical data 
from the Bureau of Mines energy data bank were synthesized using 
computer techniques. The reserve base in the Eastern States was 
determined to be 202.3 billion tons. Bituminous coal accounts for 
the greatest reserve base: 161.5 billion tons of deep-minable coal, 
and 32.5 billion tons of strip-minable coal. Virtually all of the 
anthracite reserve base, 7.3 billion tons, is minable by underground 
methods. All of the lignite, 1 billion tons, is strip minable. Subbitu- 
minous coal is not significant in the Eastern United States. About 
14% of the bituminous coal reserve base, 26.5 billion tons, con- 
tains 1.0% or less sulfur. About 87% of the anthracite reserve 
base, 6.3 billion tons, is low-sulfur coal. (229 references) (auth) 


13490 Coal policy options of the Appalachian area. Whitehead, 
D.W. (Appalachian Regional Commission, Washington, DC). pp 
98-106 of In Second symposium on coal utilization. Washington, 
DC; National Coal Association (1975). 

From 2. symposium on coal utilization; Louisville, Ken- 
tucky, United States of America *USA® (21 Oct 1975). 

See CONF-751091—. 

Policies and s that assure Appalachia’s mineral 

wealth is made available without sacrificing its environment or 
neglecting its unities for continued socio-economic 
are discussed. ( ) 
13491 Price and availability of western coal in the midwestern 
electric utility market, 1975—1982. Asbury, J.G.; Costello, K.W. 
(Argonne National Lab., IL). pp 167-191 of In Second symposium 
pny utilization. Washington, DC; National Coal Association 
( ). 

From 2. ium on coal utilization; Louisville, Ken- 
tucky, United States of America "USA® (21 Oct 1975). 

See CONF-751091—. 

Faced with the problem of complying with sulfur dioxide 
control regulations, electric utilities in the Midwest have been in- 
creasing their purchases of low sulfur Western coal. Whether, and 
to what extent, Midwestern demand for Western coal will continue 
to increase depends upon a number of factors. Foremost among 
these are: (i) the evolution of future sulfur dioxide control regula- 
tions as determined by Federal, state, and local governments; (ii) 
the growth of coal-fired generating capacity; (iii) the costs of using 
Western coal relative to the costs of using alternative fuels and 
control technologies; and (iv) the electric rate regulatory processes 
as they affect the ability of utilities to recover the costs of alterna- 
tive control technologies. By estimating the future price and availa- 
bility of Western coal selling in the Midwestern market, the 
present study provides a basis for estimating the cost of one 
method of meeting sulfur dioxide control regulations. Accordingly, 
the information Jontagnt in this study should assist regulatory 
bodies and electric utilities in their efforts to evaluate alternative 
control strategies. (auth) 
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REFER ALSO TO CITATION(S) 12539, 12544, 12545, 12546, 
13465, 13534 
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(EPA—230/1-75-063) Economic of 
and interim final effluent guidelines of the otishore oil gas 


producing industry. (Little (Arthur D.), Inc., Cambridge, Mass. 
(USA)). 31 Jul 1975. 247p. NTIS. 
An analysis is presented of the possible economic effects 
resulting from the application of effluent limitation guidelines and 
of performance to be established under sections 304(b) 
and 306 of Federal Water Pollution Control Act. Capital in- 
vestment will be required to bring producing wells in compliance 
in the Gulf of Mexico and ore Alaska, but wells off the 
California coast will require little, if any, additional investments. 
Average production costs for oil and gas from wells completed by 
1974 in the Gulf of Mexico will increase; production cost increases 
for California wells will be negligible. No closures of companies 
are expected as a result of the application of the guidelines, and no 
significant effects on the profits of the industry are anticipated. 
The investment needed to control effluent release will probably 
not change the investment plans of the industry, nor will these 
guidelines discourage exploration for or development of new gas 
and oil wells. Any reduction is U.S. oil and gas production result- 
ing from the guidelines will be made up mainly by imports. (BYB) 


13493 (FEA/M—76/223) Report to the Congress on the feasi- 
bility of lowering the price of U.S. oil imports by providing incen- 
tives to domestic producer/importers. Treat, J. (Federal Energy Ad- 
ministration, Washington, D.C. (USA). Office of International 
Energy Affairs). Mar 1976. 97p. NTIS. 

The feasibility of reducing the price of U.S. oil imports by 
providing incentives to those domestic oil producers who are also 
oil importers is assessed. The principal conclusion of the report is 
that the prospects of a significant reduction of import prices in the 
near future through new incentive programs are not promising. ... 
In the longer term, incentives to expand domestic production and 
reduce consumption could eventually shrink U.S. import demand 
and when added to exploration and development of new world 
supplies outside the major OPEC countries and reduction of de- 
mand in other major consuming countries, could exert downward 
pressure on OPEC prices. (from Executive Summary) 


(MIT-EL—74-016) Investment and returns in explora- 
tion and the impact on oil and natural gas supply. Challa, K. 
(Massachusetts Inst. of Tech., Cambridge (USA). Energy Lab.). 
Jul 1974. 132p. TIC. 

An econometric model is developed to explain the invest- 
ment in exploratory activity and the resulting accumulation of 
proved reserves of oil and natural gas in the continental. United 
States. ... An important aspect of the model is that it gives explicit 
consideration to the process of long-term geological depletion as 
well as the role of risk in determining the amount of exploratory 
activity. It also accounts for the fact that on the level of new 
discoveries oil and natural gas are in fact joint products, and must 
be treated symmetrically. Finally, the model allows for shifts in the 
relative proportions of intensive and extensive drilling in response 
to changes in economic incentives. The model is estimated and 
simulated to verify its predictive validity over a historic period. It 
is then used to examine the influence of alternative regulatory poli- 
cies on the oil and natural gas reserves and production. Combined 
with an existing model of demand for oil and natural gas (the 
MacAvoy-Pindyck Model), this provides a basis for estimating fu- 


ture sho and increases in economic incentives needed to 
ameliorate them. (48 references) (auth, abstract modified) 
13495 (PB—239263) Outer Continental Shelf (OCS) oil and 


gas. An en tal assessment. Volume 1. A report to the Pre- 
sident by the Council on Environmental Quality. (Council on En- 
vironmental Quality, Washington, D.C. (USA)). Apr 1974. 227p. 
NTIS $5.40. 

See also Volume 2, PB—239264. 

Prepared in response to the President's request to ‘’study 
the environmental impact of oil and gas production on the Atlantic 
Outer Continental Shelf (OCS) and in the Gulf of Alaska,’ the re- 
port assesses the relative environmental vulnerabilities of the areas 
studied and recommends procedures, requirements, and stipula- 
tions for protection and for development. It vides information 
and methods of analysis that should be useful at both federal and 
state levels in determining the sites to hold back from lease and 
those to offer for lease and in planning for the onshore impacts of 
OCS development. (GRA) 

13496 (PB—239266) Outer Continental Shelf (OCS) oil and 


An environmental assessment. Volume 4. Potential onshore ef- 
of oil gas production on the Atlantic and Gulf of Alaska outer 


1406 ERDA ENERGY RESEARCH ABSTRACTS PE 
L 
fects 


. 8 


Be 


AUGUST 1976 


continental shelf. Final report. (Resource Planning Associates, Inc., 
ey Mass. (USA)). Apr 1974. Contract AC002. 626p. 


NTIS $9. 

in cooperation with Cornbusch (David M.) and 
Co., Inc., San Francisco, Calif. See also Volume 3, PB—239265, 
and Volume 5, PB—239267. 

Potential onshore effects of oil and gas production on the 
Atlantic and Gulf of Alaska Outer Continental Shelf (OCS) are 
discussed. Socioeconomic and environmental conditions of onshore 
development, given no OCS development, and impacts that could 
occur if OCS resources are developed are covered. (GRA) 


13497 (PB—239767) MER: ultimate 
voir simulation study. Volume 1. Final , AR. 
(Scientific Software Corp., Englewood, Colo. (USA)). 7 Jun 1974. 
Contract DI-14-08-0001-13238. 130p. NTIS $5.75. 

See also Volume 2, PB—239768. 
Oil and gas production from the Federal Outer Continental 

Shelf is regulated according to the Maximum Efficient Rate 
(MER). This initial study defines and quantifies procedures for 
technical MER determinations and regulations. The relationships 
between the ultimate recovery versus the rate of withdrawal from 
reservoirs are required to determine the MER. The main thrust 
was to determine actual relationships for reservoirs with different 
fe emi and mechanisms using reservoir simulation techniques. 

esults for twenty different reservoir cases are presented and 
analyzed leading to recommendations for procedures to determine 
MER’s in the Federal Outer Continental Shelf. This report is or- 
ag in two volumes: Volume I, Text and Volume II, Appen- 
ices. The text details the completed work. An MER introspective 
and a bibliography of 125 publications dating from the 1910's 
through the 1970's are also presented. (GRA) 


13498 (PB—239768) MER: ultimate recovery vs. rate; a reser- 
voir simulation study. Volume 2, appendices. Final report. 
Thachuk, A.R. (Scientific Software Corp., Englewood, Colo. 
(USA)). 7 Jun 1974. Contract DI-14-08-0001-13238. 550p. NTIS 
$12.50. 

See also Volume 1, PB—239767. 


13499 (PB—246289) Pricing distortions of petroleum 
products. C paper No. 31. Bennett, V.P.; Campen, J.; 


‘onservation 
Ryan, P. (Energy Resources Co., Inc., Cambridge, Mass. (USA) ). 


31 Jul 1975. 81p. (FEA/D—75/433). NTIS $5.00. 

The costs and predicted costs of petroleum products and 
the effects of the petroleum tax policy on the petroleum industry 
are dealt with in this report. The report is divided into four sec- 
tions. Section One outlines the accumulation of costs, taxes on 
operations, and profits as oil flows from the well to the gasoline 

mp. Section Two extends the detailed average cost estimations 
for the five stages of the industry in 1965 through the subsequent 
decade and projects recent trends into the next 15 years. Section 
Three discusses the increases in expenditures for pollution abate- 
ment within the petroleum industry. Section Four discusses the im- 
pact of special tax provisions on petroleum reserves and produc- 
tion. As a result of the study, alternative policy measures worth 
consideration are: that there may be other tax provisions more 
precisely targeted on the objective of energy independence; that 
ee could be promoted by developing stockpiles 
of either crude oil or refined petroleum products--or by ‘shutting 
in’ some domestic production in case of a restriction in foreign 
supply; and that public policy measures could be taken to restrict 

rather than to increase supply. (42 references) (GRA) 


13500 Recycling of oil revenues. Witherell, W.H. (Dept. of the 
wae Washington, DC). J. Energy Dev.; 1: No. 1, 28-37(Aut 

In 1974 it was predicted that petrodollar recycling would 
result in an international financial collapse due to the unmanagea- 
ble, open-minded financial consequences of the oil price increases. 

fears were allayed in 1975, and most observers are now con- 
fident that the international financial problems are manageable - 
but challenges must be faced. These observations take due account 
of the demonstrated willingness and ability of the OPEC countries 
to continue to import goods and services at a rapid rate. They also 
incorporate realistic assumptions about reductions in the demand 
for OPEC oil due to energy conservation and the developments of 
alternative supplies of olf and other energy sources. These esti- 
mates suggest that the level of annual OPEC surpluses will trend 
downward beginning in 1976 and that the total accumulation of 
OPEC financial assets will peak by the end of this decade 
somewhere in the range of $175-250 billion in 1974 dollars, then 
level out and decline. These projections assume the cartel will hold 
together and maintain the real price of oil close to its present 
level. It is emphasized that the primary economic costs of last 
year’s oil price increases are not financial but ‘‘real’’. These real 
economic costs to the consumer countries include not only the ad- 
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ditional real resources being transferred to the oil-prod states, 

but also the heavy adjustment costs arising out of the acceleration 

of inflation, frictional ye and accelerated capital ob- 

solescence, as countries adjust their industrial structures to a 
ic major change in the relative price structure. (MCW) 


OIL SECURITY SYSTEM: AN IMPORT STRATEGY 
FOR ACHIEVING OIL SECURITY AND REDUCING OIL 
PRICES. Newlon, D.H.; Breckner, N.V. Lexington, MA; D.C. 
Heath and Company (1975). 122p. Lexington Books, D.C. Heath 
and Co., Lexington, MA $9.50. 
An earlier study, ‘The Oil Security System: An Oil Import 
a i or the United States’ was announced in EAPA 1(2), Abst. 
In a study by the authors entitled "The Oil Security System: 
An Oil Import Policy for the United States,’ an Oil Security 
System (OSS) was proposed, which would provide for more oil 
security and more imports at a cheaper price. This book expands 
on that study and presents several extensions of the OSS. Under 
the OSS, imports from insecure sources are allowed upon payment 
of a fee or if backed by commitments (‘guarantees’) of emergency 
oil supplies issued by suppliers of secure oil. These guarantees are 
obligations to sell oil on the market in an emergency from invento- 
ries, existing wells, capped wells, new wells, diversions of U.S. ex- 
ports of oil and refined products, or other sources. The owner of a 
guarantee is qualified to receive a fee-exempt import allowance. 
Oil importers could opt to either pay the fee or acquire a fee-ex- 
empt import allowance. Under this system the Government would 
have information on guarantees, and therefore could maintain a 
plan indicating oil sources in an emergency. The operation of the 
OSS is simulated, and the benefits of this policy over an import 
quota or tariff are approximated. (49 references) (BYB) 


13502 ROLE OF NORTH CAROLINA IN REGULATING 
OFFSHORE PETROLEUM DEVELOPMENT. Kilpatrick, J.E. 
Raleigh, NC; University of North Carolina (1975). 32p. University 
of N.C., Sea Grant Program, 1235 Burlington Laboratories, N.C. 
State University, Raleigh, NC 27607 $2.00. 

An historical and critical review of Federal, state, and inter- 
national laws governing development of offshore petroleum points 
up the need for reconciling conflicting interests and establishing 
regulations that are reasonable and equitable. Much more planning 
and regulating on both the state and local levels are needed to 
achieve economically and ecologically sound and balanced 
development. North Carolina will be involved in planning for: (1) 
the best oil drilling technology; (2) Federal drilling regulations 
comparable to those of the state; (3) techniques for handling oil 
spills; and (4) location of underwater pipes, storage tanks, and 
refineries. Another problem to be resolved is that of delineating 
North Carolina’s boundaries and separating the rights of the state 
when they are in conflict with National policies. Legislation and 
Supreme Court cases examined cover the role of international law 
and various laws and interpretations dealing with offshore explora- 
tion, drilling, and protection of harbors and rivers. (DCK) 


NATURAL GAS 


REFER ALSO TO CITATION(S) 12544, 12545, 12546, 12918, 
13492, 13494, 13495, 13496, 13497, 13498 


13503 (AD/A—007583) Vulnerability of natural gas systems. 
Final report. Stephens, M.M.; Golasinski, J.A. (Office of Oil and 
Gas, Washington, D.C. (USA)). Jun 1974. Contract OCD-PS-66- 
100. 127p. NTIS $5.75. 

This report describes the general manner and pattern in 
which the natural gas industry operates within the U.S. and 
describes in detail the transmission aspect of the system within the 
region encompassing all of Louisiana and thirteen counties of Mis- 
sissippi. It brings together a description of all segments of the in- 
dustry, relates some of the operational problems, and projects, in 
some instances, future problems as they relate to national security 
and emergency planning. (GRA) 


13504 (NP—20684) Literature survey on the removal of 
methane from coal. Potts, N.R.; Bayliss, J.T.; Lawson, L.R. Jr. 
(Virginia Energy Office, Richmond (USA)). 25 Nov 1975. 25p. 
TIC. 


Bureau of Mines studies establish the technological and 
economic feasibility of recovering 300 trillion cubic feet of high- 
Btu pipeline-quality gas from U.S. coal beds. Removing this gas 
will have a low cost for exploration and development and will be 
able to use existing pipelines and markets. Legal problems of 
determining ownership and high wellhead prices need to be 
resolved. Removal of some methane has historically been done as 
a by-product of coal mining safety. Gas presence, which increases 
with depth of mine and rank of the coal, will be accurately deter- 
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mined with the development of a larger data base. Methods for 
draining gas from coal beds include hydraulic stimulation, horizon- 
tal boreholes, and directional slantholes. (18 references) (DCK) 


13505 (PB—246231) Natural gas curtailments: 1975-76 heat- 
. (Federal Energy Administration, Washington, D.C. 
(USA). Natural Gas Task Force). Oct 1975. 27p. 


(FEA/B—75/644). NTIS $4.00. 

Data on natural gas curtailments for the 1975-76 heating 
season were tabulated from approximately 1700 questionnaires 
sent out by the FEA to businesses that deliver natural gas to end 
use customers. The report surveys the extent of the natural gas 
curtailments at the end user level for the 21 states considered to 
be most critical. Alternate fuel availability and the economic im- 
pact of curtailments were also considered. From the available data, 
it appears that there will be no residential curtailments, but there 
will be industrial shutdowns or reduced productivity due to insuffi- 
cient natural gas, inadequate alternative fuel capabilities or availa- 
bilities, and/or noncompetitiveness due to high costs of alternative 
fuels. (GRA) 


OIL SHALES AND TAR SANDS 


REFER ALSO TO CITATION(S) 12558 


NUCLEAR ENERGY 
REFER ALSO TO CITATION(S) 13130, 13131, 13527 


13506 (CONF-7506125—, pp 19-24) T alterna- 
tives: the case of nuclear reactors. Herborn, D.I. (Portland General 
Electric Company, Portland). 1975. 

From Conference on societal implications of energy scarity(° 
social and technological priorities in steady state and constricting 
— Portland, Oregon, United States of America *USA® (7 Jun 

). 

In Societal implications of energy scarcity: social and 
technological priorities in steady state and constricting systems. 

Abundant electrical energy at an affordable cost by 2000 
A.D. is possible through exercising the nuclear option. It is esti- 
mated that this requires increasing capacity from 350,000 
megawatts to 1,700,000 megawatts and that this can be done by 
building 1000 nuclear plants of 1000 megawatt capacity each. Cost 
in current dollars is | billion dollars for each plant for a total cost 
of | trillion dollars. It is argued that this can be reduced somewhat 
by lower investment in redundant safety features. ‘Remote siting’ 
as well gs the development of a 10,000 person security force to 
safeguard such sites are suggested. The analysis rests on assump- 
tions of abundant uranium resources, new concentration technolo- 
gies, strip mining the Tennessee and Chattanooga shales, public 
financing of much of the construction costs, and the lower variable 
(fuel) costs for nuclear reactors. (from editorial summary) 


13507 (FEA/G—76/258) Direct and indirect economic, social, 
and environmental impacts of the passage of the California nuclear 
power plants initiative. Volume 1. Executive summary. Baughman, 
M.L.; Woodson, H.H.; Cooper, H.B.H. (Texas Univ., Austin 
(USA). Center for Energy Studies). Apr 1976. 69p. GPO $1.10, 
Stock No. 041-018-00108-5. 
An independent analysis is made of the economic, social, 
and environmental impacts resulting from the passage or non- 
ge of the California Nuclear Power Plants Initiative. The In- 
itiative would place constraints on nuclear power development in 
California. This executive summary provides a condensed presenta- 
tion of the results of the study, including these major conclusions: 
1) even with conservation and improvement in load factor, Califor- 
nia will need additional electric energy supplies between now and 
1995; 2) retention of the nuclear power alternative will allow 
better flexibility in energy supply; 3) elimination of nuclear power 
will cause an increased dependence on other uncertain energy 
sources; 4) if nuclear power is eliminated in California, the price 
of electricity will rise; 5) overall economic or sociocultural impacts 
of phasing out nuclear energy will be minimal if alternatives are 
available; 6) increased use of coal as a substitute for nuclear 
power will result in severe sociocultural effects in neighbor states 
and substantial impacts on air quality and water consumption near 
coal-fired plants; 7) increased oil consumption to replace nuclear 
will adversely affect the air quality in California and increase im- 
ports of the Nation; and 8) nuclear uncertainties involving fuel 
cle closure and waste management and s need to be 
(BYB) 


ERA VOL. 1, NO. 8 


(FEA/G—76/259) Direct and indirect economic, social, 
and environmental impacts of the passage of the California nuclear 
power initiative. Volume 2. Baughman, M.L.; Woodson, 
H.H.; Cooper, H.B.H. (Texas Univ., Austin (USA). Center for 
pee ‘eee Apr 1976. 389p. GPO $4.60, Stock No. 041-018- 

An analysis was made of the economic, environmental, and 
sociocultural impacts of alternative electric generation options on 
California, surrounding states, and the U.S. as a whole. The rela- 
tive costs, risks, and benefits of or non-passage of the 
California Nuclear Power Plants Initiative (which would put con- 
straints on nuclear electric generation) were studied. To accom- 
plish these tasks, computer models were used to evaluate a number 
of scenarios, which describe possible futures. The first chapter 
presents a summary of what was done, how it was accomplished, 
results, and uncertainties of the study. Electricity supply and de- 
mand are discussed in Chapter Two, including information on 
capacity requirements, fuels requirements, alternative demand 

owth patterns, reserves and reliability factors, and supplies of 
ossil fuels. In Chapter Three the electricity price effects, capital- 
spending patterns, specific sectoral impacts, employment implica- 
tions, and long-run economic growth effects of alternative 
scenarios are covered. Chapter Four analyzes the environmental 
impacts of alternative cases and electric power plant siting con- 
siderations. The sociocultural impacts are studied in Chapter Five. 
(138 references) (BYB) 


13509 (FEA/G—76/260) Direct and indirect economic, social, 
and environmental impacts of the passage of the California nuclear 
power plants initiative. Volume 3. Appendices. Baughman, M.L.; 
Woodson, H.H.; Cooper, H.B.H. (Texas Univ., Austin (USA). 
Center for Energy Studies). Apr 1976. 353p. GPO $4.45, Stock 
No. 041-018-00106-9. 

The purpose of the entire study was to evaluate the possible 
economic, environmental, and sociocultural effects of the passage 
or non-passage of the California Nuclear Power Plants Initiative, 
which would place constraints on nuclear power generation in 
California. This volume is made up of 20 appendixes which con- 
tain supplemental information on Chapters Two through Five of 
Volume Two. These chapters cover the following topics: Electrici- 
ty Supply and Demand; Economic Effects; Environmental Assess- 
ment; and Sociocultural Implications. (146 references) (BYB) 


13510 (FEA/G—76/261) Direct and indirect economic, social, 
and environmental impacts of the passage of the California nuclear 
power plants initiative. Volume 4. Comments. Baughman, M.L.; 
Woodson, H.H.; Cooper, H.B.H. (Texas Univ., Austin (USA). 
Center for 3 f Studies). Apr 1976. 30p. GPO $0.75, Stock No. 
041-018-00107-7. 

Volume Four of this study on the effects of the California 
Nuclear Power Plants Initiative contains comments of five mem- 
bers of the Oversight Committee on the accuracy of the analysis. 
Included are these criticisms: 1) the analyses of social and environ- 
mental impacts of nuclear power are incomplete; 2) the limitations 
of the development of nuclear power are not adequately discussed; 
3) the uncertainties and limitations of the regionalized electricity 
model are not adequately considered; 4) the study fails to consider 
the case in which the adjacent states are not willing to provide for 
the energy shortages that would occur without nuclear power in 
California; 5) the report also fails to thoroughly examine the 1979- 
1984 time period and to analyze the problems of avoiding elec- 
tricity shortages if the Initiative should be passed; and 6) the study 
provides an unbalanced treatment, skewed in favor of nuclear 
power. (BYB) 


13511 (NP—20683) Economics of nuclear power: a New En- 
gland perspective. (Massachusetts Energy Policy Office, Boston 
(USA)). Dec 1975. 59p. TIC. 

A cost comparison of generating electricity with nuclear, 
oil-fired, and coal-fired baseload units indicates that any fuel used 
for power generation in the 1980's will require higher capital in- 
vestment and higher consumer rates than expected. State and re- 
gional policies are needed to limit the growth of electricity demand 
and promote efficient end use. To keep construction and operating 
costs of power plant facilities down, smaller plants should be con- 
sidered and reliability of plants maximized. Comparisons of nuclear 
and coal costs will depend on the plant’s relative reliability, which 
makes a nuclear moratorium uneconomical at this time. Commit- 
ment to develop one type of fuel carries with it the responsibility 
to achieve high plant reliability. Tables compare New England 
power plants in generating capacity and costs. (38 references) 
(DCK) 

13512 (NP—20687) Management of commercial radioactive 
nuclear wastes. A status report. (Energy Resources Council, 
Washington, D.C. (USA)). 10 May 1976. 14p. TIC. 
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Radioactive wastes, an inevitable by-product of nuclear 
generation, can be managed in a safe manner. As stated in 
ERDA’s report entitled ‘Alternatives for Managing Wastes from 
Reactors and Post-Fission Operations in the LWR Fuel Cycle,’ the 
technological alternatives for multiple barrier isolation of radioac- 
tive wastes include three successive steps: 1) solidification of high- 
level nuclear wastes to a stable form; 2) the encapsulation of the 
solid; and 3) the storage of the containers in known stable un- 
derground geologic formations. The experience in handling 
radioactive wastes during the past 30 years has helped in planning 
and should minimize problems of large-scale commercial opera- 
tions. The Federal Government's responsibilities for insuring safe 
and environmentally clean nuclear waste management are carried 
out through a program which involves: environmental assessments 
and impact statements; selection of particular technologies for 
waste solidification; selection and qualification of waste terminal 
storage sites; demonstration of technical development for commer- 
cial scale operations; and establishment of environmental, safety, 
and related regulatory standards. Because radioactive waste 
volumes are small, the costs of their disposal will not have a sig- 
nificant impact on the cost of electric power. (BYB) 


13513 URANIUM ENRICHMENT. A REPORT OF AN AD 
HOC FORUM POLICY COMMITTEE. New York; Atomic Indus- 
trial Forum, Inc. (1972). vp. (NP—20829). $20.00. 

The rate of separative work demand will exceed capacity on 
a free-world basis by the end of 1977, even if the combined 
capacity of the three U. S. gaseous diffusion plants is increased by 
more than 60 percent and European plans are implemented. To 
prevent a separative work shortage, a new large enrichment plant 
(8,750 MTSWU) should be brought into operation before the end 
of 1981 and another plant of the same size before the end of 1982. 
Plans should be initiated immediately. (DLC) 


HYDROGEN AND SYNTHETIC FUELS 


REFER ALSO TO CITATION(S) 12419, 12666, 12673, 12677, 
12694, 12695, 12698, 12702, 12704, 12705, 12708, 12709, 12891 


UNCONVENTIONAL SOURCES AND POWER 
GENERATION 


13514 (NP—20679) Alternate energy sources for Hawaii. 
Proceedings of the w held May 8-9, 1975, in Honolulu, 
Hawaii. (Hawaii Univ., Honolulu (USA). Hawaii Natural Energy 
Inst. ). 1975. 49p. TIC. 

Five simultaneous workshops explored ways to lower 
Hawaii's almost total dependence on seaborne petroleum and to 
develop the state’s natural resources. Recc dati included: 
(1) top priority given to energy conservation; (2) immediate 
development of solid waste conversion; (3) development of high 
potential wind systems, with research on possible weather effects 
and optimum siting criteria; (4) immediate use of solar energy in 
some areas for water heating (Hawaii has no requirement for space 
heating); and (5) substantial state support for exploration in 
geothermal and ocean thermal energy, and moderate support for 
bioconversion and solar collectors. Bioconversion of Bagasse, 
wind, geothermal, solar, and ocean thermal energy, and liquefac- 
tion and gasification of coal were thought to have significant 
potential as energy sources. Bioconversion of kelp and algae, 
waves, tides, and ocean currents were each found to have a poten- 
wens less than 2% of the total electrical energy requirement. 


13515 (NP—20685) Alternate energy sources for Hawaii. 
(Hawaii State Advisory Task Force on Energy Policy, Honolulu 
(USA)). Feb 1975. 273p. TIC. 

Hawaii has no short-term substitute for seaborne petroleum, 
although a number of renewable natural energy resources show 
enough potential to justify a state policy and state funding for their 
development. Of significant potential importance are bioconversion 
of Bagasse, wind, geothermal energy, solar collectors, ocean ther- 
mal energy conversion, and liquefaction and gasification of coal. 
eet of these sources will be influenced by environmental 
tradeoffs, available investment capital, and changes in demand for 
electricity. Task force recommendations include state funding of at 
least $1,000,000 for projects in all counties, with coordination at 
the state level to include continuing systems and tax studies and an 
annual review. Specific data on separate energy sources and con- 


on of individual task forces are included. (151 references) 
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13516 (PB—239465) Overview of alternative energy sources 
for LDCs. (Little (Arthur D.), Inc., Cambridge, Mass. (USA)). 7 
Au Contract AID/ta/C-1089. 372p. (ADL-C—77105). 

An overview is npeomes of alternative energy sources of 
types which could be of significant value to lesser-developed coun- 
tries in adjusting to the impact of sharply higher world market 
prices of petroleum. Non-conventional energy technologies are 
reviewed together with some limited commentary on the relevance 
of the more conventional technologies in new lesser-developed 
country (LDC) economic settings. It also provides a summary on a 
country-by-country basis of the current economic posture and 
energy resources array in fifteen LDC’s selected as being broadly 
representative--geographically and in terms of petroleum-price im- 
pacts--of the quite wide range of situations that need to be con- 
sidered. (GRA) 


13517 POTENTIAL OF INDIGENOUS ENERGY 
RESOURCES FOR REMOTE MILITARY BASES. Connors, T.T.; 
Morrison, P.F.; Mow, C.C.; Salter, R.G. Santa Monica, CA; Rand 
Corporation (1976). 137p. 

In order to conserve petroleum and lessen oil imports, the 
U.S. needs to consider indigenous energy resources at its remote 
bases. An analytic computer model and power system model were 
used to examine the potential of solar radiation, winds, and ocean 
waves in terms of size requirements and costs. Results show that 
there are enough indigenous sources available at remote bases, but 
only solar and wind systems are advanced enough to be used 
without considerable research. Total indigenous systems cannot be 
justified now because of high initial costs. However, a combination 
system using both conventional and unconventional sources could 
be installed (at about three times the conventional cost) to lessen 
the vulnerability of U.S. bases. (28 references) (DCK) 


13518 Materials for advanced energy technologies. Claassen, 
R.S. (Sandia Labs., Albuquerque, NM). Science; 191: No. 4228, 
739-745(20 Feb 1976). 

The recovery and processing of industrial materials required 
about 16 percent of the total U.S. energy consumption in 1974. 
The interdependence of energy and materials has been increasing 
and will continue to increase as the more easily won raw materials 
are exhausted and as the energy conversion and utilization 
schemes become more sophisticated. The author stresses the 
materials technology that will be required in major developing 
systems for extracting, converting, distributing, and using energy-- 
emphasizing that development of suitable materials often takes 
many years. A detailed schematic is shown that represents the 
energy sources; methods of processing, conversion, transmission, 
and storage; and forms of fuel energy that may exist in the near 
term, up to about 1990. The schematic indicates that uranium, gas, 
coal, and oil will probably still contribute more than 95 percent of 
the total energy flow in 1990. For the near term, coal liquefaction, 
coal gasification, water-moderated reactors, municipal waste, high- 
temperature turbines, and geothermal will contribute up to 5 per- 
cent. For the midterm, 1990 to 2005, fast breeder reactors, 
photovoltaic conversion of solar energy to electricity, MHD, and 
flywheels should contribute significantly. The projections for con- 
trolled fusion in the year 2005 and beyond are summarized. The 
magnitude of the problem involves sustained effort from universi- 
ties, industrial organizations, and government laboratories, guided 
by close interplay with energy system designers. (MCW) 


SOLAR 
REFER ALSO TO CITATION(S) 12731, 12839, 12842, 12891 


13519 (FEA/B—76/182) Home heating conservation alterna- 
tives and the solar collector industry. Magnus, H.; Stoll, R.; Walton, 
H. (Federal Energy Administration, Washington, D.C. (USA). Of- 
fice of Policy and Analysis). Mar 1976. 9p. NTIS. 

The results are presented of an analysis of 20-year costs for 
retrofitting houses with additional insulation and with solar energy 
systems. The heating load of an average single family residence 
with 2.5 inches of ceiling insulation can be decreased by as much 
as 35% by: 1) adding 7.5 to 9.5 inches more ceiling insulation; and 
2) installing storm windows and doors. Using 20-year life-cycle 
cost analysis, solar heating is found to be less expensive than elec- 
tric heating, but more costly than conventional gas or oil heating 
in most areas of the Nation. Information is provided on the level of 
manufacturing activities in the solar collector industry. It is con- 
cluded that, with insecure oil supplies, dwindling gas and uranium 
reserves, and environmental constraints on coal use, the develop- 
ment of solar energy should be accelerated. (BYB) 


13520 TURNING TOWARD THE SUN. VOLUME ONE. AB- 
STRACTS OF STATE LEGISLATIVE ENACTMENTS OF 1974 
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AND 1975 REGARDING SOLAR ENERGY. Denver; National 
Conference of State Legislatures (1975). 44p. (NSF/RA/G—75- 
052). NCSL Renewable Energy Project, 1405 Curtis St., Suite 
2300, Denver, CO 80202 $2.50. 

State governments can support the implementation of solar 
energy technologies by addressing institutional obstacles, e.g., am- 
biguities or disincentives which are parts of existing laws, regula- 
tions, or tax levies. Other actions that state governments can take 
include providing tax incentives, public information, and demon- 
strations with state building projects. This report lists and abstracts 
all state laws enacted during 1974 and 1975 that relate to solar 
energy utilization. The abstracts are grouped under these headings: 

rty tax incentives, income tax incentives, sales tax incentives, 
state financed energy research and development of solar technolo- 
gies, life-cycle cost analysis, solar provisions in state building 
codes, access to incident solar energy, solar energy informational 
and promotional activities, and state financed buildings using solar 
energy. Citations of selected state solar ener, blications and an 
index of enactments by states are included. ( VB) 


13521 SOLAR POWER FROM SATELLITES. HEARINGS 
BEFORE THE SUBCOMMITTEE ON AEROSPACE 
TECHNOLOGY AND NATIONAL NEEDS OF THE COMMIT- 
TEE ON AERONAUTICAL AND SPACE SCIENCES, UNITED 
STATES SENATE, NINETY-FOURTH CONGRESS, SECOND 
SESSION. Washington, DC; Committee on Aeronautical and 
Space Sciences (1976). 233p. GPO $2.70. 

The use and design of satellites to collect solar power in 
space and direct it to the earth were discussed in two days of 
’ hearings. Witnesses represented engineering and aircraft industries 

and government officials involved with the National Aeronautics 
and Space Administration and ERDA. Space collecting offers 
steady sunshine, unlimited space, and the opportunity to industrial- 
ize space. Reliable solar cells developed for the space program are 
already available, and the microwave industry has acquired the 
necessary capability to transmit power to the earth. Space-gathered 
energy is potentially six to fifteen times that of available solar 
energy on earth. Waste heat can be rejected into space, and no 
waste products are produced. International standards can set 
microwave beam densities to control effects of microwave expo- 
sure. It is anticipated that the satellite solar power station (SSPS) 
would repay construction energy after two years of operation. 
However, no funding for the project appears in FY ‘77 budgets. 
Some Lege is probably necessary for public ac- 


ceptance. (DC 


GEOTHERMAL 


REFER ALSO TO CITATION(S) 12866, 12867, 12873, 12874, 
12876, 12877, 12878, 12880, 12881, 12882, 12883, 12885, 12886 


OTHER 
REFER ALSO TO CITATION(S) 12676 


13522 WIND MACHINES. Eldridge, F.R. McLean, VA; Mitre 
Corporation (1975). 8Ilp. (NSF/RA/N—75-051; MTR—6971). 
Mitre Corp., Westgate Research Park, McLean, VA 22101. 

Wind, as a viable energy source, will require a network of 
relatively small units and extensive transmission systems. Research 
is underway to develop methods of increasing power output and 
lowering costs. Large wind turbines, if tied into public utility 
power grids, could furnish supplementary power when the wind is 
blowing. Rural electrification interrupted a widespread historical 
use of wind power after the 1930's, and the Wind Energy Conver- 
sion System Program is studying ways to re-introduce wind energy 
at a competitive cost. Wind systems, which do not disturb either 
land or water or produce wastes, will receive public acceptance if 
their design is esthetically pleasing. Estimates of the potential 
winds in the high Great Plains region indicate wind energy could 
provide several times the present power demand in the U.S. Wind, 
however, is diffuse and variable, making optimum siting a complex 
problem. A brief history and description of existing wind system 
technology and a listing of suppliers of wind system components 
and services are included in the survey. (35 references) (DCK) 


ELECTRIC POWER 


— ALSO TO CITATION(S) 12666, 13491, 13540, 13564, 
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13523 (PB—239451) The economic and environmental benefits 
from ving electrical rate structures. Final Sharefkin, 
M. (Faucett (Jack) Associates, Inc., Chevy Chase, Md. (USA)). 
Nov 1974. Contract EPA-68-01-1850. 19lp. (JACKFAU—101- 
74). NTIS $5.05. 

Quantitative estimates of the internal cost savings to be 
derived from changes in the pricing of electric power are devised 
and evaluated. The econometric literature on electricity demand is 
surveyed, and elasticity values are selected which are parameters 
for the overall benefit measures. A method for using reported utili- 
ty data to estimate the cost of delivered power—at the system 
fee and off the system, and for each customer class—is devised. 

ta on five electric utilities is used to make estimates of the 
potential benefits from improvements in the pricing of electric 
power, for each customer class in each system. The estimated 
potential benefits are sufficiently large to merit load curve studies 
by block for residential customers. Such studies are necessary 
preliminaries to a definitive assessment of the proposals for so- 
called inversion. (GRA) 


13524 (PB—245995) Appraisal of electrical energy 

available to the State of New York. Phase I. March 1--August 31, 
1974. Volumes I and II. Becker, M. (Rensselaer Polytechnic Inst., 
Troy, N.Y. (USA). Center for Technology Assessment). 1975. 
357p. NTIS $10.50. 

The efforts are summarized of the first six months of the ap- 
proximately two-year program designed to study the alternate 
strategies that could be adopted to meet New York State’s power 
supply requirements in the short term (to 1985) and over the 
remainder of the century. The program considers the capital and 
fuel cost criteria traditionally used and also is concerned with 
other evaluation criteria--environmental implications, health and 
safety, system reliability, and impacts on state economy. Mathe- 
matical modeling is utilized to describe the various relationships in- 
volved. Principal observations that can be made at this time are: |) 
for base load power, nuclear energy is the least expensive source 
available, and coal-based power is approximately one-third more 
expensive; 2) plant availability appears comparable for nuclear and 
for large fossil plants, but there is considerable room for improve- 
ment for both types; 3) synthetic fuels from coal are expected to 
start becoming available within a decade; 4) environmental and 
health concerns from air pollution are likely to remain; 5) price in- 
creases for electricity are likely to yield reductions in demand, but 
significant time delays would be involved; 6) significant increases 
in demand for electricity are possible (and consistent with overall 
energy conservation) if shifts are made from direct fuel used to 
electrical use; 7) exotic new energy sources do not appear likely to 
make major contributions to the electrical supply picture in the 
state during the remainder of the century; and 8) nuclear hazards 
are small on the average, but can be high for events that have very 
low probability. (161 references) (auth, abstract modified) 


13525 PRODUCTIVITY IN THE PRIVATE ELECTRIC 
UTILITY INDUSTRY: 1951 TO 1973. Stevenson, R.E. Washing- 
ton, DC; Federal Power Commission (1975). 35p. Public Informa- 
tion Office, Rm. 1000, Federal Power Commission, 825 N. Capitol 
St., Washington, DC 20426 Free. 
The aim of this study was to formulate an index of produc- 
tive efficiency on an aggregate basis for the private electric utility 
Sadan A total factor productivity equation for measuring 
changes in productive capability of the industry over a 22 year 
period will aid in assessing the need for regulatory policy reform. 
Outputs were measured in total kWh sold to ultimate consumers 
and for resale. Inputs measured were the dollar totals for fuel, 
labor, capital, purchased power, materials, and supplies. Rate of 
advancement of productivity has varied, with an average rate of 
2.5% or 2.1% depending on liow capital stock value is determined. 
Average prices tended to decline during nape of productivity ad- 
vancement, and rise when productivity was steady or declining. If a 
low growth rate continues, the industry will om more capital and 
have higher operating costs. Results of the equation indicate that 
output can be increased with a smaller increase in input. (DCK) 


13526 Energy requirements and federal policy actions. Han- 
rahan, E.J.; Williamson, R.H. (Energy Research and Development 
Administration, Washington, DC). Trans. Am. Nucl. Soc.; 22: 544- 


545(Nov 1975). 
From American Nuclear Society 1975 winter meeting; San 


Francisco, CA, USA (16 Nov 1975). 


ELECTRIC POWER GENERATION 


REFER ALSO TO CITATION(S) 12902, 12919, 12926, 13511, 
13524 
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13527 (MTR—7004) Quantitative environmental comparison 
of coal and nuclear generation workshop summary. A summary of 
and discussions at a held by the Mitre Cor- 

McLean, Virginia, May 27 and 28, 1975. Bernardi, R.; 

o, B. (Mitre Corp., McLean, Va. (USA)). Sep 1975. 100p. 


A summary is presented of a two-day Environmental 
Workshop, which examined the public risks arising from coal and 
nuclear fuel cycles. Comparison of a light water reactor and a 
coal-fired plant indicates that in the next 10 to 15 years nuclear 
fission and coal combustion will be the principal energy sources 
for electric power generation, with high capital and environmental 
costs for both. Cost benefit analyses project economic costs for 
coal by 1980 (1975 dollars) will be 24.2 mills/kWh, and for 
nuclear, 22.7 mills/kWh. Social costs for coal (excluding sulfur 
oxide emissions) are projected at 0.56 mills/kWh, and for nuclear, 
0.06 mills/kWh. Included in the analyses are considerations of em- 
ployee and public health and safety, environmental and climate 
damage, waste management, and potential for sabotage. Recom- 
mendations are made to develop National energy production state- 
gies for building and siting coal and/or nuclear electric power 
facilities and to encourage greater participation of public interest 
groups in the decision process. (DCK) 


13528 Maryland pioneers state siting program. Zeni, L.E. 
(Maryland Power Plant Siting Program, Annapolis). Electr. World; 
185: No. 7, 30-33(1 Apr 1976). 

The State of Maryland established a Power Plant Siting Pro- 
gram (PPSP) in 1971. The legislation insures that future demands 
for electric power would be met at resonable cost, while simultane- 
ously insuring that the natural environment would be protected. 
PPSP is designed to predict the impact of proposed generating 
units, to assess the impact of existing facilities, and to acquire al- 
ternative sites for utilities unable to find a suitable location for 
needed generation. Numerous information are being ad- 
dressed by PPSP in a long-range, stably funded, and well-designed 
research program. The provisions of the law are stated. The 
general direction program is responsible for the overall manage- 
ment, supervision, and coordination of the activities of the PPSP. 
It administers monitoring, site-evaluation, long-range research, and 
site-acquisition programs. (MCW) 


ELECTRIC POWER TRANSMISSION AND 
DISTRIBUTION 


13529 Vary pole design to reuse existing R-O-W. Roane, R.W.; 
Thomas, W.G. (Tennessee Valley Authority, Chattanooga). Electr. 
World; 185: No. 7, 36-38(1 Mor 1976). bi 

To avoid acquiring additional right-of-way (R-O-W) in a 
fully developed urban area, Tennessee Valley Authority added 
transmission capacity by designing 25 structures that support up to 
five circuits each. It was necessary to deliver 200 MW to a new 
substation in Chattanooga. To provide a firm source of power to 
the substation, TVA used an existing Chat Electric Power 
Board R-O-W over Missionary Ridge, TVA’s R-O-W to 
Chickamauga hydro plant, and easements and R-O-W to 
Oglethorpe substation that were acquired from Georgia Power Co. 
The existing CEPB lines consisted of one 13-kV and two 46-kV 
circuits. TVA’s Chickamauga line was a 110-kV circuit parallel to 
a short section of CEPB lines. The reconstructed line is essentially 
a 161-kV single circuit, with a double-circuit loop over Missionary 
Ridge. The design uses pole shafts with octagonal cross-section. 
Finished pole sections were hermetically sealed, primed, and 
painted with a lusterless green finish color. The insulating value of 
the epoxy-fiberglass crossarms for the 161-kV circuits permitted 
use of suspension strings with only five fog-insulator units, rather 
than the 11 units that are normally required. The design 
emphasized the slimness of the pole shafts. To reduce visual im- 
pact still further, a shadow line conductor was installed to 
eliminate initial glare on the aluminium wires. Two insulated static 
wires were used to satisfy possible future communications require- 
ments. Swing brackets provide necessary electrical clearance on 
suspension angle structures, while stub arms that are used on strain 
(MCW) eliminate jumper support arms and insulator strings. 


TRANSPORT AND STORAGE 


REFER ALSO TO CITATION(S) 12676, 12677, 12694 


ENERGY MANAGEMENT AND CONSERVATION POLICY 


CONSUMPTION AND UTILIZATION 


REFER ALSO TO CITATION(S) 13418, 13421, 13434, 13438, 
13445, 13474, 13478 


13530 (NBS-BSS—57) Comparison of measured and com- 

thermal of a four bedroom wood- 

townhouse. Peavy, B.A.; Burch, D.M.; Powell, F.J.; Hunt, 

C.M. (National Bureau of Standards, Washin , D.C. (USA). In- 

stitute for Applied Tech ). Apr 1975. 62p. GPO $1.20, Stock 
No. 0303-01364, SD Cat. No. C13.29/2:57. 

Measurements of the dynamic heat transfer in a four 
bedroom townhouse were made under controlled conditions in a 
large environmental chamber to explore the validity of a computer 
program developed at NBS, labelled NBSLD, for predicting heat- 
ing and cooling loads and inside air temperatures. This study is a 
part of a broader research program to improve performance test 
procedures and criteria for housing. The test house was a factory- 
produced four bedroom townhouse of modular design and of 
lightweight (wood) construction. Tests were performed with simu- 
lated outside summer, winter and fall diurnal temperature cycles. 
The inside temperature was maintained at about 75 degrees F. 
Also during the tests, the activities of a six-member family were 
simulated. The time-varying energy requirements were measured, 
and these values were compared with computer predicted values. 
For example, the disparity between predicted and measured daily 
heating energy requirements averaged 3.1% with a maximum de- 
parture of 4.9% for five tests. The computer program NBSLD was 
experimentally validated for predicting the peak heating and cool- 
ing loads and the energy requirements for the test house. The air 
leakage of the house was measured by a tracer gas technique over 
a range of outdoor conditions, and algorithms were developed to 
account for its effect on heating loads and energy requirements. 
Separate tests were also performed to investigate the | 
savings achieved by night temperature setback. An 8-hour 9- 
degree F setback from 75 degrees F produced an 11% diurnal 
savings in energy for an average nighttime temperature of 20 
degrees F, and a 9% savings in energy was achieved for the same 
oe when the average nighttime temperature was 2 degrees F. 
(auth) 


13531 (NBS-BSS—77) Acoustical and thermal performance of 
exterior residential walls, doors, and windows. Sabine, H.J.; Lacher, 
M.B.; Flynn, D.R.; Quindry, T.L. (National Bureau of Standards, 
Washi , D.C. (USA). Institute for Basic Standards). Nov 
1975. 170p. GPO $2.35, SD Cat. No. C13.29/2:77. 

tests of sound transmission loss, thermal trans- 
mittance, and rate of air leakage were conducted on full scale (9 
feet high x 14 feet wide; 2.7 x 4.3 meters) specimens of typical re- 
sidential exterior wall constructions, either unbroken or penetrated 
by a door or window. The walls were of wood frame construction 
with gypsum board drywall interior finish and exterior finishes of 
wood siding, stucco, or brick veneer. Additional accoustical tests 
were run on a number of individual doors and windows. A total of 
109 acoustical tests and 48 thermal tests are reported. The 
resultant data are compared with literature data on similar con- 
structions. Correlations developed among the several quantities 
measured will assist more rational design where both energy con- 
servation and noise isolation must be considered. (130 references) 
(auth) 


13532 (PB—238749) The impact of energy shortages on the 
iron and steel industries. Final report. (Booz, Allen and Hamilton, 
Inc., Bethesda, Md. (USA)). Aug 1974. Contract DI-14-01-0001 - 
1657. 300p. NTIS $8.75. 

The study is one of a series conducted in an effort to obtain 
information on the basic structure or characteristics of the iron 
and steel industry. Particular emphasis is placed on fuel use by 
major t and production process as well as exploring the possi- 
bilities for fuel substitutability and conservation alternatives in the 
iron and steel industry. (GRA) 


13533 (PB—245565) Role of the U.S. railroads in the 
Nation's energy requirements. Proceedings of a conference at 
Madison, Wisconsin, on May 6-8, 1974. (Wisconsin Univ., Madison 
(USA). Graduate School of Business). Oct 1974. 87p. (CONF- 
7405114—). NTIS $5.00. 

From Conference on the role of the US railroad in meetin 
the nations ener; requirements; Madison, Wisconsin, Uni 
States of America "USA® (6 May 1974). 

The Federal Railroad Administration (FRA) ized the 
need to explore and highlight the special capabilities of the rail- 
roads in a time of petroleum shortage. Not only is the efficiency of 
railroads in hauling bulk commodities long distances conducive to 
promoting energy conservation, but the railroads may well have su- 
perior potential for converting from dependence on internal com- 
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bustion propulsive mechanisms. mone yey this, the FRA con- 
tracted with the Wisconsin Department of rtation (DOT) 
to study the role of the U.S. railroads in meeting the Nation's 
energy requirements. In these proceedings are the results of that 
study as presented by a number of distinguished researchers. The 
papers contained in volume explore the market role of the rail- 
roads given present and forecast changes in energy parameters. 
The posture and responsibility of government are investigated. En- 
vironmental issues are raised. Technology is addressed, especially 
the potential for electrification of main lines. In all, these research 

rs exhibit an outstanding instance of varied t rtation- 
oriented talents directed toward delineating alternative modal fu- 
tures under crisis conditions. The test of the papers will be how 
well their —— hold for further energy shortage periods yet 
to come. (from Foreword) 


13534 (PB—246220) Gasoline consumption. Hemphill, J. 

(Federal Energy Administration, Washington, D.C. (USA). Office 

of Energy Conservation and Environment, Office of Transportation 
s). 5 Mar 1975. 10p. (FEA/D—75/652). NTIS. 

Tables and an analysis of gasoline consumption in the U.S. 
are presented in this report. Tables are provided for the following: 
a breakdown of gasoline by mode for highway use and by sector 
for nonhighway use; the percent highway gasoline use by mode 
and by sector; historical and forecasted automobile gasoline con- 
sumption, historical and forcasted total gasoline consumption, and 
the annual rate of growth for each for the period 1970-85; 1972 
regional total and per capita gasoline consumption by states; a 
breakdown of percent vehicle miles traveled by trip purpose esti- 
mated for 1974; and the annual household gasoline expenditures 
for 1972. (GRA) 


13535 (PB—246232) Mass transit and energy conservation. 
Stuntz, M.S. (Federal Energy Administration, Washington, D.C. 
(USA). Office of Energy Conservation and Environment). 5 Mar 
1975. 6p. (FEA/D—75/646). NTIS $3.50. 

Improvements in mass transit will have only a small effect 
on National energy conservation efforts, unless they are combined 
with policies to discourage (through disincentives, surcharges, and 
tolls) private auto use. A doubling of present transit riders would 
save only 0.04 million barrels of oil per day because 96% of urban 
travel would still be by automobile. Transit use, in spite of $3.1 
billion in Federal assistance programs, declined steadily since 
World War II. This decline was due to the relative attractiveness of 
auto travel and the patterns of urban/suburban growth. New transit 
riders tend to be former walkers and carpoolers, rather than con- 
verts from single passenger autos. Both fare and service elasticities 
tend to be low for transit systems. Extensive new systems have too 
long a lead time and are too expensive to affect short-term conser- 
vation programs. Improvements and incentives for bus lines show 
boa ae potential for energy saving programs. (10 references) 
( ) 


13536 (PB—246888) Energy consumption: fuel utilization and 
in industry. Reding, J.T.; Shepherd, B.P. (Dow 
Chemical Co., Freeport, Tex. (USA)). Sep 1975. 44p. 


(EPA—650/2-75-032-d). NTIS $4.00. 

Results are presented of a study of fuel utilization and ener- 
gy conservation for the six biggest energy consuming industrial 
groups: chemicals, primary metals, petroleum, paper, 
stone/clay/glass/concrete, and food. Total annual fuel usage in 
these industries in the early 1970s was 4569(+-500) x 10" kcal. 
Purchased electricity (valued at 2500 kcal per kWh) accounts for 
17 to 18% of the energy use, coal for 18 to 19%, petroleum for 15 
to 16%, natural gas for 35%, and other fuels for 13%. Unit opera- 
tions accounting for — use include direct heating (39%), com- 
pression (7 to 8%), distillation (6 to 7%), electrolysis (7 to 8%), 
evaporation (3 to 4%), drying (6%), cooking or digestion (4%), 
feedstock (10 to 11%), and other (15 to 16%). Approximately 800 
x 10 to the 12th power kcal per year of energy is rejected in these 
industries at a temperature above 250 degrees C. Intense efforts at 
waste heat recovery should eventually allow use of most of this 
rather high level heat. In the short term, use of a variety of conser- 
vation approaches should reduce annual fuel use in the big six in- 
dustrial groups by 774 x 10 to the 12th power kcal below the level 
without conservation. (21 references) (GRA) 


13537 (PB—247761) Effect of variation of speed limits on in- 
tercity bus fuel consumption, coach and driver utilization, and cor- 
_— profitability. Broderick, A.J.; Davis, P.; Leist, L.; Miller, R.; 
laubert, E. (Transportation Sanaa Center, Cambridge, Mass. 
(USA)). Nov 1975. 142p. (DOT-TSC-OST—75-4). NTIS $5.00. 
The effect of speed limit and passenger load on fuel con- 
— was determined using actual intercity buses with simu- 
lated passenger loads over different types of terrain. In addition to 
road tests, laboratory type measurements were made on four inter- 
city buses. Studies were also made to ascertain the effect of 
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reduced speed limits on maintenance and operations. Principal 

conclusions were: 1) increased fuel consumption results from 

higher speeds in the 50-60 mph range; 2) terrain is an important 

factor in determining the effect of speed limit on fuel c 

tion; 3) no significant fuel for intercity buses 
5 m 


if speed limits are reduced in ph range over moun- 
tainous terrain; and 4) reducing speed limits should reduce main- 
tenance costs but increase direct operating costs. (GRA) 


13538 1972 CENSUS OF MINERAL INDUSTRIES. SUBJECT 
SERIES: FUELS AND ELECTRIC ENERGY CONSUMED. 
Washington, DC; Bureau of the Census (1975). 16p. GPO $0.70. 

1972 Census of Mineral Industries obtained data on the 
quantity and cost of fuels and electric energy used in mining. For 
most industries, separate quantity and cost figures were provided 
on purchased coal, distillate and residual fuel oil, gas, gasoline, and 
electric energy, and cost figures were obtained for other fuels and 
undistributed fuels. To supplement the data on purchased energy, 
data were obtained on the quantity of fuels produced and con- 
sumed at the same establishment for heat or power. Such data 
were obtained on coal, crude petroleum and natural gas used at 
the producing establishment for power and heat, and for electric 
energy generated and used at the same establishment or sold. For 
electric energy, quantity figures were collected for total generated 
electric energy and electric energy sold. The difference between 
these two figures represents electric energy generated and used. ... 
The cost of other fuels used in the 1972 Census of Mineral Indus- 
tries partially consists of costs for liquefied petroleum gas, coke, 
and other minor fuels. Also included in this cost of other fuels are 
fuel costs too small to be reported separately blish its were 
instructed to report as ‘other’ any specified fuels costing under 
32,000. (from Explanatory Text) 


13539 HIGHWAY STATISTICS: 1974. Washi \ 4 
Federal Highway Administration (1976). 268p. GPO $3.90, Stock 
No. 050-001-00107-1. 

This annual publication brings together selected statistical 
tabulations relating to highway transportation in three major areas: 
1) highway uses--the ownership and operation of motor vehicles; 
2) highway finance--the receipts and expenditures So by 
public agencies; and 3) the highway plant--the extent changing 
characteristics of the mileage of public highways, roads, and streets 
in the Nation. (EBH) 


13540 INDUSTRIAL DEVELOPMENT IN THE TVA AREA 
DURING 1975. Chattanooga; Tennessee Valley Authority (1976). 
31p. TVA Information Office, Knoxville, TN Free. 

In 1975 a total of 375 new and expanded industrial plants 
were announced in the TVA area. Estimated power requirements 
are nearly 215,000 kW, with an estimated investment of $460 mil- 
lion and employment of 18,000. This represents a decline in indus- 
trial development for the area. The largest electricity demands will 
be made by chemicals and allied products, primary metal, and 
non-electrical machinery plants. The largest investments will be by 
the chemical, primary metals, and transportation equipment plants. 
Apparel and finished fabric products, electrical, and 
electronic plants will provide the largest increase in 
jobs. A county breakdown for each of the affected states lists com- 
pany name, product, type and estimated date of completion, and 
estimated increases in power demand, investment, and employee 
number. Industrial development in each of the five districts 
(Eastern, Central, Western, Mississippi, and Alabama) is sum- 


marized. (DCK) 

13541 Effect of national energy policy on re- 
gional transportation Flory, J.E.; Pearce, M.A.; 
Hunter, P.J.; Mosman, N.J. (Univ. of California, Davis). Simula- 
tion; 26: No. 4, 105-110(Apr 1976). 

Most regional transportation modeling studies have focused 
on microlevel phenomena operating within the region. In contrast, 
the model presented in this paper utilizes a hierarchial causalit 
approach to examine the impact of higher-level (i.e., national) pol- 
icies on macrolevel regional transportation characteristics. Specifi- 
cally, the individual and joint effects of national trends in gasoline 
price, transit funding, and fuel economy of automobiles are ex- 
amined with respect to their influence on two Sacramento regional 
variables: transit usage and transportation fuel consumption. The 
authors conclude that given the uncertain future of causal forces 
that are beyond the region’s control (e.g., gasoline price), 4 
macrolevel analysis may be a more judicious use of limited trans- 
portation planning resources. 50 references. (auth) 


ENERGY CONVERSION 


REFER ALSO TO CITATION(S) 12462, 13475 


AUGUST 1976 


13542 (AD-A—009600) wis! conversion. Report bibliog- 
raphy, Aug 1973-Nov 1974. (Defense Documentation Center, 
Alexandria, Va. (USA)). Apr 1975. 149p. (DDC-TAS—75-6). 
NTIS $5.75. 
See also report dated Jan 1954-Aug 1973, AD—771750. 
This bibliography presents a smattering of abstracts of DOD 
research reports concerned with energy conversion. (GRA) 


13543 (AD/A—005971) Investigation of the influence of the 
wet surface area of a positive electrode on the energy conversion ef- 
ficiency during the electrical e of conductors. Rakhuba, 
V.K.; Korotkov, V.A.; Nesvetailov, G.A.; Stolovich, N.N. Trans- 
lated from Vestsi Akad. Navuk BSSR, Ser. Fiz.-Energ. Navuk; No. 
1, 60-64( 1972). 10p. (FSTC-HT—23-0426-74). NTIS $3.25. 


MHD GENERATORS 


REFER ALSO TO CITATION(S) 14845 


DESIGN AND DEVELOPMENT 


13544 (INIS-mf—2006, pp 99-113) Magnetohydrodynamic 
power generation. George, D.W. Jan 1974. 
_ In Physics and the energy industry. Summer school in 


The principles of m.h.d. power generation are outlined and 
an indication is given of the present state-of-the-art. Although fos- 
sil fuels are seen as the primary source for m.h.d. power, it is feasi- 
ble that fission nuclear reactor energy could also be converted to 
electricity in this way. A further possibility for m.h.d. power is the 
liquid metal closed cycle system. 


13545 (OCR—76) Development of design criteria, cost esti- 
mates, and schedules for an MHD high performance demonstration 
experiment. Final report. Garrison, G.W.; Brogan, T.R.; Nolan, J.J. 
(Arnold Engineering Development Center, Arnold Air Force Sta- 
tion, Tenn. (USA)). Aug 1973. Contract 14-32-0001-1228. 116p. 
successful application of gnetohydrody i 
(MHD) for commercial, coal-fired, base-load power generation 
requires that the generator have an energy extraction ratio of ap- 
proximately 0.20 with a turbine efficiency of 70 percent. There is 
a significant gap between this required performance and the 
generator performance which has been achieved to date. The com- 
mercial MHD concept is critically dependent upon the generator 
achieving this required performance, and it is therefore essential 
that a demonstration of this generator performance have the 
highest priority. Of equal importance, the generator channel con- 
figuration and operating conditions which are necessary in order to 
achieve the required performance will be determined while accom- 
plishing the performance demonstration. Thus other Office of Coal 
Research (OCR)-sponsored MHD research efforts can be directed 
toward the real problems and configurations as determined by 
solid experiments. Several possible options for carrying out an ex- 
periment meeting the objectives of the performance demonstration 
recommended by OCR Report No. 71 were considered. It is con- 
cluded that a definitive and favorable demonstration is feasible 
using the existing LORHO MHD facility at AEDC with a modified 
et and a new high performance generator channel. The ex- 
periment will not only demonstrate performance but also will be of 
a size which will allow scaling of the experimental results to a full- 
scale generator with reasonable confidence. 


MATERIALS, COMPONENTS, AND AUXILIARIES 


13546 (FE—1227-1) MHD phenomena at high magnetic fields. 
Interim technical report, July 1972—December 1974. Eustis, R.H.; 
Self, S.A. (Stanford Univ., Calif. (USA). Dept. of Mechanical En- 
ite Feb 1975. 13p. (FE—1739-1). Dep. NTIS $3.50. 

e design study for an 8T superconducting magnet for 
MHD research at Stanford University is briefly described. The 
design parameters for an 8 tesla solenoid are listed. (WHK) 


DUCT ENGINEERING AND FLUID DYNAMICS 


13547 Liquid-metal magnetohydrodynamics. Lielausis, O. (Inst. 
of Physics, Riga). At. Energy Rev.; 13: No. 3, 527-581(Sep 1975). 
A review of the physical status of liquid-metal mag- 
netohydrodynami d largely on analysis of experimental 
results is presented. The data on the effect of a magnetic field on 
pressure losses in channels of different configuration are classified. 
Attention is then paid to the fact that liquid-metal MHD flows are 
generally characterized by peculiar velocity structures, particularly 
where flows of practical importance are concerned. Following this, 
the physical complexity of the concept of turbulence ‘’damping’’ 
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by a magnetic field is examined. It is shown that in the presence of 
a magnetic field specific forms of perturbed motion are possible. In 
the last section examples of liquid-metal MHD in atomic energetics 
are considered such as in liquid-metal coolant systems and in con- 
ceptual designs of fusion reactors. (200 references) (auth) 


APPLICATIONS 


REFER ALSO TO CITATION(S) 12654 


DESIGN AND DEVELOPMENT 


REFER ALSO TO CITATION(S) 12650 


FUEL CELLS 


DESIGN AND DEVELOPMENT 


13548 (ANL—75-71) Assessment study of devices from the 
of from stored hydrogen. Ackerman, J.P.; 

Barghusen, J.J.; Link, L.E. (Argonne National Lab., Ill. (USA)). 

Dec 1975. Contract W-31-109-Eng-38. 34p. Dep. NTIS $5.00. 

A study was performed to evaluate alternative methods for 
the generation of electricity from stored hydrogen. The generation 
systems considered were low-temperature and high-temperature 
fuel cells, gas turbines and steam turbines. These systems were 
evaluated in terms of present-day technology and future (1995) 
technology. Of primary interest were the costs and efficiencies of 
the devices, the versatility of the devices toward various types of 

feeds, and the likelihood of commercial development. On 
the basis of these evaluations, recommendations were made 
describing the areas of technology which should be developed. 


PERFORMANCE AND TESTING 


13549 (NP—20868) Performance of Raney-nickel-catalyzed 
fuel cells operated with hydrogen containing CO and H,S. A Bat- 
telle Energy Program technical note. Binder, H.; Hartmann, D.; 
Koehling, A.; Schomann, H.G.; Walter, G. (Battelle-Institut e.V., 
Frankfurt am Main (F.R. Germany)). 15 Jan 1975. 10p. Dep. 
NTIS (US Sales Only) $3.50. 

To be practical for power-plant usage, hydrogen-air fuel 
cells must be fabricable by techniques appropriate to economical 
volume production operations, and they must have an operating 
life of thousands of hours. They must not become inefficient 
because of impurities in the hydrogen fuel or in the air. The 
greater source of impurities will be the hydrogen if it comes from 
coal (or other fossil fuel). Both CO and H,S can be expected as 
impurities. The procedure and results of an investigation to evalu- 
ate the performance of carbon electrodes with Raney nickel 
catalyst in a hydrogen fuel cell with CO and H,S impurities are 
described. (WHK) 


MATERIALS, COMPONENTS, AND AUXILIARIES 


REFER ALSO TO CITATION(S) 13549 


PHOTOVOLTAIC CONVERTERS 


REFER ALSO TO CITATION(S) 12735, 12736, 12737, 12738, 
12739, 12740, 12741, 12742, 12743, 12744, 12745, 12746, 
12752, 12756, 12761, 12765, 12767, 12768, 12775, 12776, 
12777, 12778, 12779, 12788, 12789, 12790, 12791, 12792, 
12793, 12795, 12796, 12797, 12798, 12799, 12800, 12802, 
12803, 12804, 12805, 12806, 12807, 12808, 12809, 12811, 
12812, 12813, 12814, 12815, 12816, 12817, 12818, 12819, 
12820, 12821, 12822, 12823, 12824, 12826, 12827, 12828, 
12829, 12830, 12832 


POWER CYCLES 


STIRLING 


13550 (AD/A—006367) The fluidyne heat engine: how to 
build one -- how it works. Conference Elrod, H.G. (Office 


of Naval Research (USA). London Branch Office). 31 Dec 1974. 
20p. (ONRL-R—14-74). NTIS $3.25. 
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Harwell investi have invented a novel form of heat en- 
gine, the '’Fluidyne,"’ which operates on the Stirling cycle. It is 
capable of work production without solid rg parts, and has 
promise for ications where durability reliability are 
paramount. Details are given for the construction of a simple 
model to demonstrate the thermally induced pulsations which con- 
stitute the Fluidyne’s motive power. Some of the theory of opera- 
tion is also outlined. 


ENERGY CONSERVATION, 
CONSUMPTION, AND UTILIZATION 


REFER ALSO TO CITATION(S) 13416, 13420, 13423, 13425, 
13426, 13427, 13429, 13434, 13435, 13436, 13438, 13462, 13471 


BUILDINGS 
REFER ALSO TO CITATION(S) 12842, 13431, 13456 


13551 (ERDA—76-12) Conference on industrial buildings con- 
servation: relationships with federal laboratories. (Energy Research 
and Development Administration, Washington, D.C. (USA)). Sep 
1975. 152p. (CONF-7509120—(Summ.)). Dep. NTIS $6.75. 

From Conference on industrial and buildings conservation; 
Houston, Texas, United States of America *°USA® (24 Sep 1975). 

On September 24 and 25, 1975, a conference on ‘Industrial 
and Buildings Conservation: Relationships with Federal Laborato- 
ries’’ was held at the Lyndon Johnson Space Center in Houston, 
Texas. Representatives of the ERDA Laboratories, the National 
Aeronautics and Space Administration, the National Bureau of 
Standards and some Department of Defense Laboratories were in- 
vited to attend. The purpose of the conference was to inform the 
Federal Laboratories about ERDA’s plans in building and industri- 
al conservation, to learn about ongoing or planned research con- 
ducted by the Federal Laboratories which might dovetail with con- 
servation R&D efforts planned by ERDA; and to develop consen- 
sus ————— appropriate roles which the laboratories might play 
in assisting ERDA to meet its program goals, and make tentative 
decisions about how to work with the Laboratories assuming those 
roles. An overview of the conference is presented. 


13552 ically integrated Creswick, 
W.E.; Rounthwaite, C.F.T. (to Isothermic Systems Ltd.). US 
Patent 3,948,314. 18 Dec 1973. Priority date 8 Mar 1971, Canada. 


A building structure is described wherein the walls, in ther- 
mal communication with the external atmosphere, are adapted to 
bear at least a portion of the loads im d by the structure. The 
load bearing walls being formed by a plurality of contiguous, liquid 
tight, hollow panels, each panel including an outwardly facing wall 
portion in thermal communication with the external atmosphere 
and an inwardly facing wall portion spaced from the first and in 
thermal communication with the internal atmosphere of the build- 
ing structure so that when an aqueous liquid flows through each 
= such liquid is in direct contact with the respective inner sur- 

of the outwardly and inwardly facing wall portions. Each of 
the panels includes an inlet means for the introduction of liquid 
therein and outlet means for the removal of the liquid. The inlet 
and outlet means of the els are connected to provide flow of 
the aqueous liquid through the panels, pumping means for forcing 
the liquid through the panels, and heating or cooling means for 
maintaining the temperature of the aqueous liquid passing through 
the panels. By this means the load bearing walls are maintained 
substantially at a selected temperature to improve the stability of 
the building structure. 


13553 Hea system with fuel saving draft retarder. Smith, 
P.E.; Chilcott, L.D. US Patent 3,934,796. 14 Feb 1974. Filed date 
29 Nov 1973. 8p. 

The design and operation of a fuel-saving draft-retarder for 
a heating system is described. The heating system includes the fuel 
burner with its fuel flow controller, the flue with its special 
damper, and the sensors and mechanisms for positioning the 
damper. (LCL) 


13554 Water and room heater. Carlson, P.E. US Patent 
3,934,554. 3 Jun 1974. Filed date 3 Jun 1974. 2p. 

An improved water heater and room heater for more effi- 
py | utilizing the combustion heat of combustible materials and 
the like is described. It consists of a firebox having a top and a 
bottom, the firebox including a first metal water change, a second 
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metal water chamber, and a third metal water chamber arranged 
to form spon aren vertical walls. The first, second, and third water 
chambers each have a plurality of solid, metal, elongated, verti- 
cally spaced ribs projecting therefrom and into the firebox for 
transmitting the heat from the combustion of materials in the 
firebox to the water located in the water chambers. Metal grates 
for supporting the combustible material connect the first water 
chamber to the second water chamber and provide a water 

means and heat extraction means. At the top of the firebox are nu- 
merous finned pipes for extracting firebox heat and for providing a 
second network for passage of water between the first and second 
water chambers. Systems for receiving ashes, controlling com- 
bustion air, and discharging combusted gases are also incl ‘ 


13555 Energy reclaiming multizone air ators 
Gilles, T.C. (to Lennox Industries Inc.). US Patent 3,927,713. 23 
Dec 1975. Filed date 4 Oct 1974. 10p. 

An air processing system for an enclosure having at least 
two temperature zones is described. The system includes a mul- 
tizone heating, ventilating and air conditioning unit and a control 
mechanism which continuously monitors the energy utilized by the 
hot deck energy source and the enthalpy of the outdoor air drawn 
into the system to determine and effect the most efficient opera- 
tion of the multizone unit. 10 Claims, 5 Drawing Figures 


REFER ALSO TO CITATION(S) 12464, 13419, 13428, 13453, 
13519, 13530, 13531 


COMMERCIAL 
REFER ALSO TO CITATION(S) 12914 


13556 (AECL—5109) Assessment of the utilization of waste 
heat in greenhouses. Iverson, S.L.; Prowse, D.R.; Campbell, J.D. 
(Atomic Energy of Canada Ltd., Pinawa, Manitoba. Whiteshell 
Nuclear Research Establishment). Jan 1976. 111p. Dep. NTIS (US 
Sales Only) $5.50. AECL $7.00. 

The economic feasibility of utilizing waste heat from the 
moderator circuit of the CANDU G-2 reactor to heat greenhouses 
was examined. Three waste heat recovery systems were compared 
to a conventional gas-fired system. Each waste heat recovery 
system involved the recirculation of warm light water from 
modified moderator heat exchangers through a distribution system 
to finned-tube heat exchangers in the greenhouses. The distribu- 
tion system was assumed to service an 8 or 10 hectare (20-25 
acre) greenhouse vegetable industry located immediately outside 
the 914 m reactor exclusion zone. Two greenhouse configurations 
were evaluated, one consisting of individual houses connected by a 
corridor to form 4047 m? (1 acre) units while the other was a sin- 

roof covering 4047 m?. The lowest calculated heating and ven- 
tilation costs for waste heat systems were $9.55 per year per 
square meter of growing surface for the climate of Winnipeg, 
Manitoba. A conventional greenhouse heated by natural gas at 
about $1.50 per 1000 standard cubic feet would experience the 
same annual heating costs. Three potential improvements to the 
waste heat utilization system were discussed, each of which would 
make the system economically competitive at current natural gas 
prices. Since the price of natural gas is expected to increase above 
its current level, and since an unfilled, expanding demand for 
mhouse-grown produce exists in Canada, the concept of waste 

at utilization in green-houses merits further development. 


13557 (ORNL/TM—5283) Industrial thermal insulation: an 
assessment. Donnelly, R.G.; Tennery, V.J.; McElroy, D.L.; 
Godfrey, T.G.; Kolb, J.O. (Oak Ridge National Lab., Tenn. 
ag Mar 1976. Contract W-7405-eng-26. 196p. Dep. NTIS 


A large variety of thermal insulation materials is manufac- 
tured for application in various temperature ranges and environ- 
ments. Additional and improved thermal insulation for steam 
systems is a key area with immediate energy conservation potential 
in several of the larger energy-consuming industries. Industrial 
thermal insulation technology was assessed by obtaining input from 
a variety of sources including insulation manufacturers, system 
designers, installers, users, consultants, measurement laboratories, 
open literature, and in-house knowledge. The assessment identified 
a number of factors relevant to insulation materials and usage that 
could contribute significantly to improved energy conservation. 


REFER ALSO TO CITATION(S) 13418 


| 
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AUGUST 1976 


AIR AND AEROSPACE 
REFER ALSO TO CITATION(S) 12698 


13558 (AD/A—006745) Analysis and simulation of variable 

throttle, management for aircraft. Final re- 

29 Jun 1973-1 Oct 1974. Grose, G.G.; Landy, R.J.; Marsh, 

.G.; Turner, R.D. (McDonnell Aircraft Co., St. Louis, Mo. 

(USA)). Nov 1974. Contract F33615-73-C-3130. 152p. NTIS 
$6.25 


The application of a modified Rutowski logic to mission 
throttle/energy management was extended, investigating additional 

of mission segments and providing a means of logically in- 
tegrating optimum segments into mission profiles. Measurable fuel 
savings through throttle modulation were predicted for a demon- 
stration flight = for the F-4E airplane. A flight path and 
throttle control system was designed for 7 ca the optimum 
paths. A hybrid simulation plan was prepared. (GRA) 


RAILWAY 
REFER ALSO TO CITATION(S) 13533 


LAND AND ROADWAY 


REFER ALSO TO CITATION(S) 12708, 13534, 13535, 13537, 
13539, 13541, 13568, 13571, 13580 


(FHWA, of Transp). Public Works (Ridgewood, N.J.); 105: 
No. 12, 51-5S2(Dec 1974). 
Implications of the energy crisis with respect to highway 
standards i 


are discussed. 
SEA AND WATER 
13560 (AD/A—007340) Comparative performance of high-ef- 
ficiency ship p' for hull types. Volume I. 


Final report, Jun-Dec 1974. Stewart, A.J. (Bradford Computer and 
Systems, Inc., New York (USA)). 6 Dec 1974. Contract N00014- 
74-C-0398. 88p. NTIS $4.75. 

See also Volume II, AD/A—007341. 

A comparative study of fuel consumption for destroyer type 
propulsion systems is made. Gas turbines have been assumed as 
prime movers and twin screw propellers used in all variations. It is 
concluded that substantial fuel savings and improvements in range 
can be attained by providing power transfer between shafts via 
electrical alternators, by adding small (5,000 hp) cruise turbines to 
supplement the main p sion turbine or by utilizing a supercon- 
ductive electrical propulsion system. The use of cruise turbines and 
alternators shows promise for application to propulsion systems in 
the near future while superconductive propulsion the 
greatest promise for future systems where the ship is designed 
around the propulsion system. (GRA) oe 


13561 (AD/A—007341) Comparative performance of high-ef- 

systems for hull types. Volume II. 

Final report. Stewart, A.J. (Bradford Computer and 

Systems, Inc., New York (USA)). 6 Dec 1974. Contract N00014- 

74-C-0398. 156p. NTIS $6.25. 

See also Volume I, AD/A—007340. 

Appendices presented include: Math models; System com- 

en onal studies; Description of engine room modifica- 

( ) 


13562 (COM—75-10137) Application of superconducting elec- 
Ision of commercial vessels. 


The classical problem of the need for a high power density 
transmission system is investigated. Proposed solutions using gas 
turbines and superconducting machinery are analyzed. The general 
advantages and disadvantages of conventional and superconducting 
electrical transmission systems are presented with verification of 
conclusions obtained using existing operational systems. The 
System analysis includes the machine system, its feasibility, and 
economic cost benefits for the present Maritime Industry needs. A 
final experimental system is proposed based on the conclusions ob- 

m the investigation. 


PIPELINE 


REFER ALSO TO CITATION(S) 12694, 13430 


ENERGY CONSERVATION, CONSUMPTION, AND UTILIZATION 


INDUSTRY 
REFER ALSO TO CITATION(S) 13424, 13536, 13538, 13551 


MATERIALS 
REFER ALSO TO CITATION(S) 13518 


EQUIPMENT AND PROCESSES | 


REFER ALSO TO CITATION(S) 13422, 13478, 13532 


WASTE HEAT UTILIZATION 
REFER ALSO TO CITATION(S) 12534 


13563 Method and for heat recovery. Christenson, 
R. US Patent 3,946,802. 8 Oct 1974. Priority date 9 Oct 1973, 
Sweden. vp. 
An apparatus is described for recovering 

waste pipe systems. The apparatus includes a main su pipe for 
cold water, a water heater supplied with water from supply 
pipe, a waste pipe which is supplied with waste water from dif- 
ferent consumption points and a heat exchanger which is con- 
nected with the waste water pipe and is connected between the 
cold water supply pipe and the water heater for providing a pre- 
heating of the cold water by means of the waste water before the 
cold water is supplied to the water heater. The apparatus is pro- 
vided with a branching point before the heat exchanger, from 
which a first pipe extends to the heat exchanger and a second pipe 
extends past the heat exchanger. The apparatus comprises a detec- 
tor and control device for determining the relationship between 
the temperature of the waste water escaping from said consump- 
tion points upstream from the branching point and the temperature 
of the waste water in the heat exchanger and for directing the 
escaping waste water to the heat exchanger if the temperature of 
the waste water therein is lower than the temperature of the escap- 
ing waste water and in the opposite case directing the escaping 
waste water past the heat exchanger. 


ELECTRIC POWER 


13564 Estimating future electricity demand in an era of in- 
creasing energy scarcity. Chern, W.S.; Gill, G.S.; Carlsmith, R.S. 
(Oak Ridge National -Lab., TN). Trans. Am. Nucl. Soc.; 22: 
544(Nov 1975). 

From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


13565 of rate reform and load management. Bauer, 
D.C. (F Energy Administration, Washington, DC). Trans. 
Am. Nucl. Soc.; 22: 545-546(Nov 1975). 

From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


INDUSTRY 


REFER ALSO TO CITATION(S) 13538, 13540 


WASTE MANAGEMENT 
REFER ALSO TO CITATION(S) 12719, 13583 


13566 RECYCLING OF PLASTICS FROM URBAN AND IN- 
DUSTRIAL REFUSE. Holman, J.L.; Stephenson, J.B.; Adam, M.J. 
Washington, DC; Bureau of Mines (1974). 44p. 
Methods were devised for separating and reusing the major 
rtion of waste plastics discarded in urban and industrial refuse. 
Waste plastic concentrates from a local collection drive, recycling 
center collections, urban refuse pilot plants, and the secondary 
metals industry were separated into three major thermoplastic 
families - polyolefins, styrenes, and vinyls - based on differences in 
density using a sink-float-elutriation hydraulic separator. Other 
separation methods and systems such as air classification, jigging: 
liquid media, screening, and electrostatics were studied. Vinyl 
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plastics contain up to 50 percent HCI. It was found that over 90 
percent of the HCI in vinyls can be recovered as usable hydrochlo- 
ric acid by pyrolysis at 350°C. The remaining pyrolysis products, 
which has heats of combustion in excess of 12,000 Btu/Ib, could 
become valuable as a future source of energy. A characterization 
study conducted on eight chopped wire insulation wastes from 
secondary copper and aluminum processors showed that most 
wastes contained 2 to 7 percent residual metal and large percent- 
ages of vinyl. The residual metal content of some of these wastes 
was lowered to 0.1 percent and the vinyl portion segregated using 
various “cry techniques. The research also suggests ways in 
which reclaimed thermoplastics may be fabrica into useful 
products. 


13567 studies of the enzymatic hydroloysis 
of Wilke, C.R.; Yang, R.D. (Univ. of California, 


Berkeley). Appl. Polym. Symp.; 28: 175-188(1975). 

a laboratory work and a tentative process for en- 
zymatic hydrolysis of waste newsprint are described. Enzyme is 
produced by Trichoderma viride QM 9414 in a two-stage system 
comprising cell growth in soluble sugars and enzyme induction on 
solid cellulose. Recovery of enzyme from the product-sugar by ad- 
sorption on fresh plant feed and employment of cell recycle 
around the enzyme induction stages are important features of the 
process. Design studies indicate that it may be possible to produce 
Sugars at a favorable cost, although additional research is needed 
to confirm a number of process assumptions. (auth) 


ADVANCED AUTOMOTIVE 
PROPULSION SYSTEMS 


INTERNAL COMBUSTION ENGINES 


= ALSO TO CITATION(S) 12697, 12701, 12703, 12704, 
12 


13568 (PB—238679) Technological improvements to automo- 
bile fuel consumption. Volume IIb: Sections 24 and 25 and appen- 
dixes A through I. Final report, June 1973—January 1974. Coon, 
C.W. (Southwest Research Inst., San Antonio, Tex. (USA). Dept. 
of Automotive Research). Dec 1974. Contract DOT-TSC-628. 
178p. NTIS $7.00. 

Prepared in cooperation with Environmental Protection 
Agency, Agn Arbor, Mich. 

This report is a preliminary survey of the technological 
feasibility of reducing the fuel consumption of automobiles. The 
design changes, which are recommended for the purpose of max- 
imizing fuel economy, have been derived after lengthy review 
against a series of constraints including regulatory requirements, 
technical feasibility, and cost effectiveness. Several possible 
technological improvements are identified, documented, and evalu- 
ated with respect to fuel economy. This volume covers the follow- 
ing: Summary of individual improvements; synthesis of designs for 
maximum fuel consumption reduction; list of references; bibliog- 
raphy; and various appendices. (GRA) 


TURBINE 


REFER ALSO TO CITATION(S) 13573 


STIRLING CYCLE 


REFER ALSO TO CITATION(S) 13573 


ELECTRIC-POWERED SYSTEMS 


13569 Lateral d of the linear induction motor test vehi- 
cle. Hobbs, A.E.W.; Pearce, T.G. (Brit Rail Res and Dev Div). Am. 
Soc. Mech. Eng., [Pap.]; No. 74-Aut-Q, 

The dynamic behavior of the LIM Test vehicle was the sub- 
ject of theoretical and experimental studies conducted for the U. 
S. Department of Transportation by British Rail’s Research and 
Development Division. Key aspects of studies of lateral stability, 
curving, and response to irregular track are described, showing 
that an adequate stability margin exists for a conicity of 0.025. 
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Satisfactory response characteristics are available for the an- 
ticipated roughness spectrum, but the linear curving regime does 
not encompass the higher range of operating speeds on the test 
track curve of 2.5 miles radius. To date (October, 1973) measured 
performance compares well with theory, but change of conicity 
with tire wear is an unexpected difficulty due in part to the very 

igh track quality. This tire wear is of peculiar form and not typi- 

of the normal high speed railway. 


13570 Linear railroad rolling stock to power DOT's 
research vehicles. Kalman, G.P. (Garrett Corp). Railw. Gaz. Int.; 
130: No. 10, 378-383(Oct 1974). 

Linear electric machines are considered indispensable for 
the propulsion of tracked vehicles at 400 km/hr and above. As 
part of the US Department of Transportation research program at 
Pueblo Canyon, Colo., two multi-megawatt LIM propulsion 
systems were built by Garrett for rail and levitated vehicles. The 
former reached a maximum speed of 410 km/hr with jet assistance. 


VEHICLE DESIGN FACTORS 


13571 Automobile fuel use and conservation. Hirst, E. (Oak 
Ridge Natl Lab, Tenn). J. Environ. Syst.; 4: No. 2, 85-95(Sum 
1974). 

Auto fuel economy is examined in terms of three basic fac- 
tors: vehicle design, driving conditions, and use characteristics. 
Vehicle design includes auto weight, transmission type, hor- 
sepower, rear axle ratio, engine design, accessories, emission con- 
trol equipment, aerodynamic drag, and rolling resistance. Driving 
conditions include vehicle speed, road conditions (surface, 
gradient, and curvature), and the number of stops and speed 
changes per mile. Use characteristics include vehicle occupancy, 
purpose of trip, trip length, and personal driving habits. 


ENGINE-TRANSMISSION MATCHING 


13572 (COO—2674-6) Ford/ERDA continuously variable 
transmission. Phase I. Transmission design. Progress report No. 6, 
October 1—December 31, 1975. Stockton, T.R. (Ford Motor Co., 
Dearborn, Mich. (USA)). 1975. Contract E(11-1)-2674. 10p. Dep. 
NTIS $3.50. 

A general overview is given of the status of a research pro- 
gram for the analysis and design of a Forster type infinitely varia- 
ble transmission for improving passenger car fuel economy. The 
four basic areas discussed are: design analysis; performance and 
fuel economy analysis, transmission layout, and test rig evaluation 
of the traction mechanism. (PMA) 


ENGINE SYSTEM 
REFER ALSO TO CITATION(S) 13580, 13581 


13573 (COO—2630-4) Automotive gas turbine ceramic 
regenerator design and reliability program. Progress report, July 1, 
1975—September 30, 1975. Anderson, D.H.; Fucinari, C.A.; 
Rahnke, C.J.; Rossi, L.R. (Ford Motor Co., Dearborn, Mich. 
(USA)). Oct 1975. Contract E(11-1)-2630. 87p. Dep. NTIS $5.00. 
primary objective of the ERDA/Ford Ceramic 
Regenerator Design and Reliability Program is to develop ceramic 
regenerator cores that can be used in passenger car gas turbine en- 
gines, Stirling Cycle engines, and industrial/truck gas turbine en- 
gines. Specific durability objectives are defined as achieving a By» 
life of 10,000 hours on a truck/industrial gas turbine engine duty 
cycle. Previous efforts gave operating experience on_ lithi- 
um—alumini ili (LAS) ceramic regenerator cores. The 
primary cause of failure of these regenerators was determined to 
be chemical attack of the LAS material. Improved materials and 
design concepts aimed at reducing or eliminating chemical attack 
were placed on durability test in Ford 707 industrial gas turbine 
engines late in 1974. Results are described of 4900 hours of tur- 
bine engine durability testing accumulated during the third quarter 
of 1975. Several candidate materials and design concepts continue 
to show promise toward achieving the durability objectives of this 
program. 
13574 System for utilizing waste heat of an internal combustion 
ine. Gamell, J.A. (to Joseph Gamell Industries, Inc.). US Patent 
3,948,053. 14 Apr 1975. Filed date 8 May 1972. vp. 

The waste heat of an internal combustion engine is used to 
operate a supercharger. The drive for the supercharger consists of 
a closed fluid system in which the fluid is vaporized by the engine 
heat and drives a turbine, which in turn drives the supercharger. 
The fluid is condensed by a radiator with a cooling fan, and a 
check valve permits only undirectional flow of the fluid. (PMA) 
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13575 Fuel injector arrangement for compressive mixture in- 
ternal combustion engines. Chattopadhayay, A.; Schmidt, K. (to 
Deutsche Vergaser GmbH and Co. Kommanditgesellschaft). US 
Patent 3,929,114. 30 Dec 1975. Priority date 13 Aug 1973, Ger- 
man, Federal Republic of (F.R. Germany). 8p. 

A fuel injector arrangement is described for compressive 
mixture internal combustion engines, which has a fuel quantity 
control arrangement and an air intake passageway with a variably 
actuatable throttle valve inside. The fuel quantity is controlled by a 
differential pressure producer, which measures the airflow rate and 
which includes a pneumatic control power amplifier. 


EMISSION CONTROL 


13576 (AD-A—009897) Optimization of automotive engine ef- 

and emissions. Technical Prabhakar, R.; Goodson, 
R.E.; Citron, S.J. (Purdue Univ., Lafayette, Ind. (USA). Automatic 
Control Center). Apr 1975. Contract N00014-67-A-0226-0012. 
3lp. (ACC—75-1). NTIS $3.25. 

Experimental curve fitting techniques are used to model en- 
gine emissions as a function of engine operating variables. Using 
this model, the optimal control inputs for a given vehicle and 
specified test cycle are computed. Air-fuel ratio, spark advance, 
and exhaust gas recirculation were considered as the control varia- 
bles. The results of this study show that considerable improvement 
over stock car performance can be obtained if these variables are 
optimally controlled. (GRA) 


13577 (NTIS/PS—75/309) Automobile air pollution. Part 1. 
Abatement through management and planning. A bibliography with 
abstracts. Period covered by report: 1970—December 1974. Leh- 
mann, E.J. (National Technical Information Service, Springfield, 
Va. (USA)). Feb 1975. 143p. NTIS $25.00. 

A bibliography containing 89 abstracts is presented on 
planning and management studies for the abatement of air pollu- 
tion from automobiles. Included in the citations are reports on 
maintenance and inspection programs, emission factors, urban 
planning related to pollution, Government policies, and the effects 
of these strategies on citizens and urban growth. Reports which 
give background information pertinent to such abatement decisions 
are also presented. 


13578 Exhaust gas purifying device. Wakita, N. (to Toyota 
Jidosha Kogyo Kabushiki Kaisha). US Patent 3,948,044. 26 Apr 
1974. Priority date 27 Aug 1973, Japan. vp. 

A cooled recombustion chamber for an internal combustion 
engine is described. The exhaust port of each cylinder is connected 
by a gas passage to the recombustion chamber, and air is injected 
into each gas p . The amount of air injected depends on the 
- oe length, with the longest passage receiving the least air. 
(PMA) 


13579 Auto exhaust control catalyst on silica cloth support. 
Nakamura, H.; Yagi, J. (to Matsushita Electric Industrial Co., 
Ltd.). US Patent 3,929,671. 30 Dec 1975. Priority date 30 Jul 
1970, Japan. 8p. 

A catalyst for purification of exhaust gas from automobiles 
comprises silica cloth having a silica content of at least 91 wt per- 
cent and an alkali content of not more than 0.1 wt percent as a 
substrate. The silica cloth is prepared by dealkalizing glass fiber 
cloth with an acid to a silica content of at least 91 wt percent and 
an alkali content of not more than 0.1 wt percent, and heating the 
dealkalized glass fiber cloth at 500° to 1,100°C to recrystallize sur- 
faces of the cloth once through semi-melting, 0.1 to 10 wt percent 
of at least one of inorganic powders consisting of y-alumina, mag- 
nesia, silica, titania, and zirconia and 0.01 to 20 wt percent of at 
least one of platinum, palladium, rhodium, ruthenium, cobalt, iron, 
nickel, copper, manganese, and chromium as a catalytic material, 
said inorganic powders and catalytic component being borne on 
the silica cloth. The catalyst is prepared by dealkalizing glass fiber 
cloth with an acid to a silica content of at least 91 wt percent and 
an alkali content of not more than 0.1 wt percent heating the deal- 
kalized glass fiber cloth at 500° to 1,100°C, thereby recrystallizing 
surfaces of the cloth once through semimelting, dipping the cloth 
in an aqueous or an aqueous alcoholic solution containing at least 
one of inorganic pot of y-alumina, magnesia, silica, titania, 
and zirconia and at least one of salts of platinum, palladium, rhodi- 
um, ruthenium, cobalt, iron, nickel, copper, manganese and 
chromium as a catalytic material, and drying the silica cloth at 
40°C to 120°C and calcining the same at 300°C to 400°C for 30 
minutes to 2 hours. 


13580 L <. improvements. Leong, C.M. US Patent 
3,929,118. 30 Dec 1975. Priority date 13 Jun 1972, United King- 
dom of Great Britain and Northern Ireland (UK). 8p. 


INTERNAL COMBUSTION ENGINES 1417 


Interna! combustion engine fuel utilization is improved and 
noxious exhaust emissions are reduced by feeding extra, heated air 
to the inlet manifold in conjunction with a combustion catalyst, 
particularly a copper compound. 


13581 Means for cleaning exhaust in a reciprocating piston 
type automobile . Yamauti, T.; Oyama, Y.; Hohsho, Y. (to 
Hitachi, Ltd.). US Patent 3,929,115. 30 Dec 1975. Priority date 17 
Mar 1972, Japan. 6p. 

A method is described for cleaning exhaust gas in a 
reciprocating piston type automobile engine involving supplying a 
lean fuel-air mixture, sufficiently atomizing the supplied fuel, pri- 
mary and auxiliary ignition plugs provided in each engine com- 
bustion chamber, and means for determining the ignition timing of 
the auxiliary plug 0° to 25° different from that of the primary plug 
in accordance with the operating condition of engine. 


NITROGEN OXIDES 
REFER ALSO TO CITATION(S) 13588 


13582 (AD/A—005077) An investigation of diesel fuel com- 

emission relationships. Interim report. Tyler, J.C.; 
Gray, J.T.; Weatherford, W.D. Jr. (Southwest Research Inst., San 
Antonio, Tex. (USA). Army Fuels and Lubricants Research Lab.). 
Oct 1974. Contract DAADOS-72-C-0053. 23p. (AFLRL—42). 
NTIS $3.25. 

The present investigation has been conducted to study the 
effects of hydrocarbon composition and additive content of diesel 
fuels on exhaust pollutant emissions. The reported results were ob- 
tained using a two-cylinder, four-stroke cycle Onan diesel engine- 

merator unit instrumented for exhaust emissions measurements. 

ven different fuels and fuel blends having aromatic contents 
varying from 0 to 74 percent and cetane numbers from 37 to 71 
were investigated. The results of this study demonstrate that in- 
creasing concentrations of aromatic hydrocarbons in the fuel sig- 
nificantly increase emission of oxides of nitrogen while slightly 
decreasing the emission of unburned hydrocarbons, while other 
fuel characteristics, including cetane number, remain essentially 
constant. A full-scale, six-cylinder military engine (LDT-465) was 
used to verify the aromatics vs NOx relationship obtained with the 
Onan motor-generator unit. (GRA) 


13583 Method for removing oxides of nitrogen from gaseous 
mixtures. Okabe, T.; Okuwaki, A.; Nakabayashi, S. (to Mitsubishi 
Kinzoku Kabushiki). US Patent 3,929,966. 30 Dec 1975. Priority 
date 19 Feb 1972, Japan. 6p. 

A method is described for removing oxides of nitrogen from 
gaseous mixtures by contacting the gaseous mixtures with alkali 
manganate. 


13584 Dual purpose auto exhaust Kim, G.; Ernest, 
M.V. (to W. R. Grace and Co.). US Patent 3,929,965. 30 Dec 
1975. Filed date 16 May 1974. 8p. 

A process is described for the manufacture of a catalyst for 
converting the carbon monoxide, hydrocarbons, and nitrogen ox- 
ides which appear in the exhaust from automobiles to harmless 
carbon dioxide, water, and nitrogen. The catalyst consists of a sim- 
ple mixture of two catalytic compositions. The major component 
of the mixture is capable of reducing nitrogen oxides, and the 
minor component is capable of oxidizing hydrocarbons and carbon 
monoxide. The use of this mixture shows unexpected synergistic 
activity for the removal of carbon monoxide and hydrocarbons 
without sacrificing the activity for nitrogen oxide removal. 


CARBON MONOXIDE 


REFER ALSO TO CITATION(S) 13584 


HYDROCARBONS 


REFER ALSO TO CITATION(S) 13582, 13584 


ALTERNATIVE FUELS 


REFER ALSO TO CITATION(S) 12677, 12678, 12689, 12697, 
12698, 12701, 12702, 12703, 12704, 12705, 12706, 12707, 
12708, 12709, 13568 


13585 (AD/A—005577) Performance of army engines with 
leaded and unleaded gasoline. Phase II. Field study evaluation. Final 
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report, November 1973—November 1974. Tosh, J.D.; Johnston, 
A.A.; Frame, E.A. (Southwest Research Inst., San Antonio, Tex. 
(USA). Army Fuels and Lubricants Research Lab.). Jan 1975. 


The first year’ “ Jos ein on unleaded gasoline has been 

ted with more than 20,000,000 vehicle miles and many 
hours accumulated on Material Handling Equipment and other 
ground power equipment. It can generally be concluded that Phase 
Il has proven that Army gasoline powered equipment and vehicles 
can be operated during their normal daily activities on unleaded 
gasoline in the octane quality range used in the program for | 
periods of time without any apparent fuel economy penalties 
with no increase in maintenance or operating costs. During Phase 
II there were no engine failures that could be attributed to the un- 
leaded line, there was no evidence of engine performance 
degradation; in fact, there were driver reports of better engine per- 
formance on the unleaded fuel. This is not at all = — 
cleaner burning engines had been observed during Phase 1 
longer life was obtained from spark plugs during the field Se ow 
tion. (GRA) 


13586 ae Development of a — 
for the effectiveness of ad- 


ditives. Phase II. Final Marbach, H.W. Jr.; A oem A.A. 
(Southwest Research Inst., San Antonio, Tex. (USA). Army Fuels 
and Lubricants Research Lab. ). Dec 1974. Contract DAAK02-73- 
C-0221. 28p. (AFLRL—52). NTIS $3.75. 

See also AD/A—000921. 

A description is given of a program to develop a laboratory 
bench procedure for the evaluation of dispersant-detergent 

ine additive effecti in c lling and inhibiting engine 

intake system deposition. A bench apparatus was designed and 
built as a testing tool which provides data correlating to actual en- 
gine results in: (1) the carburetor throttle plate and throat area; 
(2) the induction system (port and valve areas); and (3) additive 
effectiveness. The apparatus is simple in design and operation, and 
provides the sven of evaluating both carburetor and intake 
deposits simultaneous 


13587 (AD-A—009810) Materials problems using synthetic 
fuels in engine combustors. Final report, 1 Jul-31 Dec 1974. 
McCoy, R.A. (Naval Academy, Annapolis, Md. (USA). Environ- 
mental Protection Research and Development Team). | Feb 1975. 
17p. (USNA-EPRD— 10). NTIS $3.25. 

Results are briefly summarized of a project designed to an- 
ticipate materials deterioration problems resulting from the use of 
synthetic fuels (fuels not derived from petroleum) in engine com- 
bustors. The project consisted of surveying organizations engaged 
in testing and evaluating synthetic fuels in engine combustion tests. 
Also the compositions and properties of various synthetic fuels 
were compiled and analyzed while relating these data to possible 
materials problems when these fuels are burned in engine com- 
bustors. Some rather minor materials problems were encountered 
in the few short-term combustor tests run, and these are reported 
upon to date. There appears to be no major materials problems as- 
sociated with the use of synthetic fuels that cannot be remedied by 
special processing and treatments on the synthetic fuels. (GRA) 


13588 spd Hydrogen-enrichment prelimi- 
nary evaluation. Final Ecklund, E. (Jet Propulsion Lab., 
Pasadena, Calif. (USA)). 15 Dec 1975. 221p. Dep. NTIS $7.75. 

A hydrogen-enriched fuels concept for automobiles consists 
of the addition of a hydrogen generator to an internal combustion 
engine system. Some of the fuel normally provided to the engine is 
diverted to the hydrogen generator. In the hydrogen generator, the 
fuel is vaporized and mixed with preheated air after which it is 
partially oxidized, i.e., reacted at an overall rich condition, on the 
surface of a low-cost nickel catalyst. The products of this reaction 
are predominantly hydrogen and carbon monoxide. The product 
gas is mixed with primary fuel and air at a very lean ratio and is 
then inducted into the engine. The system was evaluated in terms 
of fuel consumption and engine exhaust emissions through mul- 
ticylinder (V-8) automotive engine/hydrogen generator tests, single 
cylinder research engine (CFR) tests, and hydrogen-generator 
characterization tests. Analytical predictions were made of the fuel 
consumption and NO/sub x/ emissions which would result from an- 
ticipated engine improvements. The hydrogen-gas generator, which 
was tested to quantify its thermodynamic input-output relation- 
ships, was for integrated testing of the V-8 engine and 
generator. 


13589 (AD/A—006046) Gasoline additive. Zaetsev, V.A.; 
Nesmeyanov, A.N.; Anisimov, K.N.; Lerner, M.O.; Egorova, A.A. 
19 1974. Translation of Patent (USSR) 161,844, 1964. 
( -HT—23-0390-74). 4p. NTIS $3.25. 
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Bisethylxanthogene was found to improve the performance 
quality of gasoline containing manganese cyclopentadienyltricar- 
bonyl. One 400-hour engine test showed that the chemical com- 
pound helps eliminate combustion products that can cause carbon 
pee its in an engine and that biseth does not adver- 

affect the engine or the anti-knock quality of the gasoline. 


MATERIALS 


REFER ALSO TO CITATION(S) 13477, 14974 


13590 (BNL—20805) Heat capacity anomalies associated with 

transformations in 8-W and perovskite compounds. 
Viswanathan, R.; Ho, J.C. (Brookhaven National Lab., Upton, 
N.Y. (USA); Wichita State Univ., Kans. (USA)). 1975. Tp. 
(CONF-751212—5). Dep. NTIS $3.50. 

From International conference on low lying lattice vibra- 
tional models and their relationship to superconductivity and fer- 
roelectricity; San Juan, Puerto Rico (1 Dec 1975). 

The similarity of the heat capacity anomalies, often ob- 
served with structural transformations driven by soft phonons, in 
both B-W and Be prey compounds is discussed referring to 
recent work on V,Si and RbCaF;. (auth) 


13591 (ORNL—5138) OR TEP-II: a FORTRAN Thermal-El- 

Plot Program for crystal structure illustrations. Johnson, 
C.K. (Oak Ridge National Lab., Tenn. (USA)). Mar 1976. Con- 
tract W-7405-eng-26. 130p. Dep. NTIS $6.00. - 

A computer program is described for drawing crystal struc- 
ture illustrations using a mechanical plotter. Ball-and-stick type il- 
lustrations of a quality suitable for publication are produced with 
either spheres or thermal-motion probability ellipsoids on the 
atomic sites. The program can produce stereoscopic pairs of illus- 
trations which aid in the visualization of complex packing arrange- 
ments of atoms and thermal motion patterns. Interatomic 
distances, bond angles, and principal axes of thermal motion are 
also calculated to aid the structural study. The most recent version 
of the program, OR TEP-II, has a hidden-line ination feature 
to omit those portions of atoms or bonds behind other atoms or 


13592 (UCRL—50028-75-4) H-division report, Oc- 
tober—December 1975. Grover, R. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 1975. Contract W-7405-Eng- 
48. 57p. Dep. NTIS $5.45. 

This report presents a brief summary of the overall goals of 
each of the seven groups comprising H-Division of the Physics De- 
partment, and supplies a concise statement of the status of projects 
under way. References and experimental details are kept to a 
minimum. The groups included are as follows: theoretical EOS 
(equation-of-state) group, code development group, experimental 
EOS group, dynamic materials response group, solid mechanics 
group, fluid mechanics group, and special projects group (for 
short-term projects). 24 figures, 6 tables (RWR) 


13593 CRYSNET: a network for computing. 
Koetzle, T.F.; Andrews, L.C.; Bernstein, F.C.; Bernstein, H.J. 
(Brookhaven National Lab., Upton, NY). pp 1-8 of In Computer 
networking and chemistry. Lykos, P. (ed.). New York; American 
Chemical Society (1975). 

The CRYSNET system is comprised of a group of five intel- 
ligent terminals, which are used primarily for computations in the 
field of crystallography, and which communicate with the CDC 
CYBER 70/76 system at Brookhaven. Three out of the five ter- 
minals consist of DEC PDP 11/40 minicomputers with 28K words 
of core memory and interfaced with Vector General three-dimen- 
sional displays. An extensive library of interactive molecular- 
modeling software is being developed for these terminals. Pro- 
grams are currently available which allow real-time rotation in 
stereo of stick figures of molecules with up to 740 atoms, display 
of space-filling models with variable van der Waals radii, genera- 
tion of stick models from a specified connectivity plus bond 
distances, angles, and torsion angles, and interactive fit of molecu- 
lar models to electron-density maps. The terminals provide access 
to the data files for organic compounds compiled by the Cam- 
bridge England Crystallographic Data Center, and to the Protein 
Data Bank, a comprehensive file of crystallographic data for 
macromolecules, compiled at Brookhaven, which currently in- 
cludes data for 20 proteins. (auth) 
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REFER ALSO TO CITATION(S) 13161 


13594 (ORNL—5112) Mechanical properties test data for 
structural materials. Quarterly progress report for period ending 
31, 1976. Hill, M.R. (comp.). (Oak Ridge National Lab., 
Tenn. (USA)). Mar 1976. Contract W-7405-eng-26. 395p. AT. 
Test data on heat resisting materials are presented. These 
data were obtained in research conducted at Argonne National 
Laboratory, Oak Ridge National Laboratory, Naval Research 
Laboratory, University of Cincinnati, University of California at 
Los Angeles, and General Electric Company. (JRD) 


PREPARATION AND FABRICATION 
REFER ALSO TO CITATION(S) 13693, 13766, 13887, 14052 


13595 (AD/A—005080) Planar high-energy permanent mag- 
nets. Semiannual report, 1 Apr-30 Sep 1974. Willson, M.C.; 
Janowiecki, R.J. (Monsanto Research Corp., Dayton, Ohio 
(USA)). Jan 1975. Contract DAABO7-73-C-0112. 58p. NTIS 
$4.25. 

See also AD—780085. 

Samarium-cobalt permanent magnets were fabricated by arc 
plasma spraying. The technique is being investigated as an 
economical method for fabricating cobalt-rare earth magnets for 
advanced traveling wave tubes and cross-field amplifiers. Plasma 
spraying permits deposition of material at high rates over large 
areas with optional direct bonding to the substrate, and offers the 
ability to fabricate magnets in a variety of shapes and sizes. Mag- 
nets were produced with high coercivity and good reproducibility 
in magnetic properties. Post-spray thermal treatments were used to 
enhance the magnetic properties of sprayed deposits. Samarium- 
cobalt magnets, sprayed from samarium-rich powder and subjected 
to post-spray heat treatment, displayed energy products in excess 
of 9 million gaussoersteds and coercive forces of approximately 
6000 oersteds. Bar magnet arrays were constructed by depositing 
magnets on ceramic substrates and the axial field profiles of such 
—, were determined. Ring magnet fabrication was initiated. 
( ) 


13596 (AD/A—008532) Grain refinement of titanium 

Final technical report, May 73-Jun 1974. Buczek, M.J.; Hall, G.S.; 
Seagle, S.R.; Bomberger, H.B. (RMI Co., Niles, Ohio (USA). 
Research and Development Dept.). Nov 1974. Contract F33615- 
73-C-5106. 142p. NTIS $5.75. 

The objective of this pi was to determine the op- 
timum amounts of yttrium added either as the oxide or element for 
grain refinement to commercial Ti—6AI—4V and Ti-38-6-44 
titanium alloys and establish the effects on subsequent mechanical 
behavior and sonic inspectability. The properties of cast 8-inch- 
diameter ingots as well as 3-inch bar processed from these ingots 
were evaluated at yttrium contents up to 0.1 percent. Nearly all 
the mechanical property data were obtained on alloys containing 
0.03 percent yttrium. At this level, significant grain refinement was 
not observed in Ti-38-6-44 although improved sonic inspectability, 
higher transverse ductility, and improved stress-corrosion re- 
sistance were observed. At the same 0.03 percent yttrium content, 
the recrystallized Ti—6Al—4V beta grain size was reduced and 
improved sonic inspectability and ductility were obtained in 
wrought and cast products. (GRA) 


13597 (ANL/PHY/MSD—76-1, pp 41-43) Evaporation of 
vapor pressure materials: some problems and some solutions. Heag- 
ney, J.M.; Heagney, J.S. (MicroMatter Co., Seattle). 1975. 

From 4. annual international conference of the Nuclear Tar- 
get Development Society; Argonne, Illinois, USA (29 Sep 1975). 

In Proceedings of the fourth annual international conference 
of the Nuclear Target Development Society. 

The use of Be or Bi films deposited on Mylar as a substrate 
for Sb, As, Cd, Mg, and Zn deposition in preparation of x-ray 
fluorescence standards or nuclear physics targets is described. It 
was concluded that a target thickness of about 0.1 ug/cm? is op- 
timum. (JRD) 


13598 (CONF-741040—P2, pp 114-124) Electron beam weld- 
ing of structural aircraft components. Lofsten, A. (Grumman 
Aerospace Corp., Bethpage, NY). 1974. 

From 3. conference on the use of small accelerators; 
Denton, Texas, USA (21 Oct 1974). 

In Proceedings of the third conference on application of 
small accelerators. Vol. II. 

Illustrations of how electron beam (EB) welding is currently 

used in the manufacture of large complex aircraft structures 
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are reviewed. Starting with a general description of the process, its 
advantages and limitations and then tracing the evolution of the 
equipment from the sizes —~ used as recently as 1969 having 
vacuum chamber capacities approximately 64 cubic feet to 
those presently in production having chamber capacities over 2500 
cubic feet. A parallel growth is outlined in the application of the 
process to larger structures, beginning with the basic data on 
mechanical properties obtained with small element testing, throu; 
the testing of sub and full scale structures. Welding parameters for 
some typical joints are presented together with the mechanical 
properties being achieved, including tensile, fatigue, and fracture 
toughness properties. Pre and weld processing are described 
which are being used to optimize these properties. Several exam- 
ples are reviewed including the Grumman F-14 wing center section 
and wing outer panels, Boeing Vertol UTTAS Helicopter swash- 
plates, Messerschmitt-Bolkow- Blohm, Multi-Role Combat Aircraft 
wing center section and the Dassault Mirage G8A wing panel. The 
final portion describes general guidelines in designing structures 
for EB welding, with particular emphasis on accessibility for visual, 
x-ray, ultrasonic, and dye penetrant inspection. 


13599 (COO—2172-6) Alloy design through mechanical equa- 
tion of state. Li, C.Yu.; Ellis, F.V.; Huang, F.H. (Cornell Univ., 
Ithaca, N.Y. (USA). Dept. of Materials Science and Engineering). 
1975. 42p. (CONF-7410156—1). Dep. NTIS $4.00. 

From Symposium on alloy design; Detroit, Michigan, United 
States of America *USA® (Oct 1974). 

The concept of plastic equation of state and the experimen- 
tal results which are used to support this approach are introduced. 
It is shown that considerable savings in mechanical testing are 
possible in using this approach to establish the constitutive rela- 
tionships for plastic deformation for a material. Advantages in data 
correlation and data extrapolation are also described. Examples 
are given to suggest that the constitutive relationships for plastic 
deformation obtained may be used as a useful basis for correlating 
the effects of composition and microstructure changes on mechani- 
cal properties and therefore serve as a guide for alloy selection. 
The savings in mechanical testing suggest also that the approach of 
plastic equation of state may be adopted for evaluating and as- 
sessing the mechanical properties of candidate alloys. 


13600 (K—1869) Evaluation of variables which affect the 
hardness of nickel plate deposited from W baths. Petit, 
G.S.; Wright, R.R.; Neff, W.A. (Oak Ridge Gaseous Diffusion 
Plant, Tenn. (USA)). 21 Jan 1976. Contract W-7405-eng-26. 22p. 
Dep. NTIS $4.50. 

In the course of the Cascade Improvement Program, many 
component equipment parts will be electroplated with nickel for 
corrosion protection. The maximum hardness which will be ac- 
ceptable in the electroplated deposit is specified in Union Car- 
bide’s Job Specification JS-1396, Revision 3, entitled Electroplated 
Nickel Coatings on Steel Parts. The hardness specification is in- 
tended primarily as a control over both organic and inorganic im- 
purities in the deposit. This report covers a study evaluating 
several of the numerous controllable variables which influence the 
hardness of the nickel plate deposited from a Watts-type bath. The 
variables tested were: 1) bath composition, 2) pH, 3) current den- 
sity, 4) anode-cathode area ratio, and 5) bath temperature. Within 
the tested ranges of the variables studied, the pH and current den- 
sity had the most influence on the plate hardness. The softest 
deposit was obtained with a bath pH of 1.5, a current density of 30 
to 40 amperes/square foot, and with the anode-cathode area ratio 
in the range of 3:1 to 1:1. (auth) 


13601 (ORNL/TM—5195) Direct brazing of ceramics, gra- 
phite, and refractory metals. Canonico, D.A.; Cole, N.C.; 
Slaughter, G.M. (Oak Ridge National Lab., Tenn. (USA)). Mar 
1976. Contract W-7405-eng-26. 20p. Dep. NTIS $5.00. 

ORNL has been instrumental in the development of brazing 
filler metals for joining ceramics, graphite, and refractory metals 
for application at temperatures above 1000°C. The philosophy and 
techniques employed in the development of these alloys are 
presented. A number of compositions are discussed that have been 
satisfactorily used to braze ceramics, graphite, and refractory 
metals without a prior surface treatment. One alloy, Ti—25 per- 
cent Cr—21 percent V, has wet and flowed on aluminum oxide 
and graphite. Further, it has been utilized in making brazes 
between different combinations of the three subject materials. The 
excellent flowability of this alloy and alloys from the Ti—Zr—Ge 
system is evidenced by the presence of filler metal in the minute 
pores of the graphite and ceramics. (auth) 


13602 (SAND—74-0411) Characterization of the thermosonic 
wire technique. Johnson, D.R.; Chavez, E.L. (Sandia 
Labs., Albuquerque, N.Mex. (USA)). Jan 1976. Contract AT(29- 
1)-789. 27p. Dep. NTIS $4.50. 
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This study was designed to evaluate the combination of ul- 
trasonic energy and thermocompression techniques with regard to 
the bond response of thin film substrate metallization and thick 
film discrete com nt terminations. The object was to determine 
not only the quality of thermosonic gold wire bonds and the per- 
formance of these bonds when subjected to thermal environmental 
tests, but also to determine the process control parameters neces- 
sary to produce repeatable, reliable bonds. Comparison was made 
throughout the study with regard to results previously achieved on 
the same metallization systems using standard fine wire themocom- 
pression bonding techniques. It was concluded that the ther- 
mosonic wire bonding technique offered the advantages of lower 
bonding forces and lower substrate temperatures compared to the 
thermocompression process. In addition, it was determined that the 
thermosonic technique eliminates the need for special pre-bond 
etching and cleaning procedures presently used in production of 
Sandia hybrid microcircuits. Finally, a wide latitude in bonding 
parameters was realized with the thermosonic technique, and this 
was considered advantageous compared to the rigid process con- 
trols necessary for ther Pp bonding. (auth) 


13603 (UCRL-Trans— 10761) Explosive compaction of ceramic 
and metal powders and mixtures thereof. Pruemmer, R. Translated 
from Ber. Dtsch. Keram. Ges.; 50: No. 3, 75-81(1973). 26p. 
(CONF-7210138—1). Dep. NTIS $4.00. 

From Annual meeting of the German Ceramic Society; 
—_. German, Federal Republic of *F.R. Germany® (4 Oct 

>. 

A brief survey of the existing indirect methods of explosive 
compaction of ceramic and metal powders is given. The direct 
method and the physical laws underlying it are described. The 
behavior of porous substances under the influence of shock waves 
is calculated. Theoretical-empirical laws are found which permit 
hollow and cylindrical bodies compacted uniformly over the cross 
section to be obtained. It is essential that the parameters of the ex- 
plosive are adapted to the properties of the ceramic or metal 
powder to be com . Alumina, zirconia, boron carbide, titani- 


um carbide, tungsten, and steel powders and their mixtures are 
compacted to densities to greater than 95 percent of the theoreti- 
cal value. Possibilities of obtaining geometrically shaped bodies by 
— powder metallurgy are also shown. 13 figures, 18 
re 


erences (auth) 


(ANL-Trans— 1034) Surface preparation of niobium for 

coating. Zuikova, V.S.; Maslennikov, A.F.; 

Kvokova, I.M. Translated from Zashch. Met.; 11: No. 1, 118- 
120(1975). 9p. Dep. NTIS $3.50. 

The effects of cathode processing on Nb surfaces and on 
the quality of bonding of Ni chemically plated on these surfaces 
were studied. It was found that cathode processing of niobium in 
an alkaline-solution of 5 M KOH + | M NaCl provides a strongly 
bonded Ni coating with a thickness of 30 to 40 mcm (with several 
runs) with a rather high rate of precipitation (3 mcm/hour), 
together with an increase in catalytic activeness of the surface. An- 
nealing (calcination) at 200°C in air for 2 hours is recommended 
for improving the bond. A nickel covering of this thickness itself 
does not provide protection from high-temperature oxidation, but 
is a reliable intermediate layer below any thick galvanizing coat- 
ing—for example: nickel—chromium, copper, silver, or gold. 


13605 Wire feeder and for narrow groove electron 

beam welding. Murphy, J.L.; Turner, P.W. (Union Carbide Corp., 

ae Ridge, TN). Weld. J. (Miami); 55: No. 3, 181-190(Mar 
). 

The design criteria, wire feeder operation, and performance 
of automated electron beam welding apparatus are described. In- 
formation and discussions are included on wire feeder positioners, 
programming equipment, and computer control. Evaluations of the 
wire feeder in welding Al alloys, steels, and U are given. (JRD) 


STRUCTURE AND PHASE STUDIES 
REFER ALSO TO CITATION(S) 12686, 13025, 13644, 13760 


13606 (AD/A—009163) Acoustic characteristics of twinning in 
indium. Interim Van Doren, S.L.; Pond, R.B.S.; Green, 
R.E. Jr. (Johns Hopkins Univ., Baltimore, Md. (USA). Dept. of 
Mechanics and Materials Science). Nov 1974. Contract F44620- 
71-C-0062. 71p. NTIS $4.25. 

Since mechanical twinning is one of the major causes of 
ey failure in metals, acoustic emission measurements were 
made during mechanical deformation of indium single crystals. In- 
dium was selected since upon stress application well delineated 
twins develop which can be made to disappear upon stress rever- 
sal. Associated with this twinning and detwinning are high intensity 
acoustic emissions and therefore indium affords an excellent 
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material with which to develop techniques. By recording the 
acoustic emission signals on a video tape recorder it was ible 
to play them back as often as desired, to observe them in slow and 
stop motion, and to play | desired portion of the signal through 
a spectrum analyzer for frequency analysis. The experimental 
results show that a correspondence exists between the duration of 
the acoustic signal and the volume of twinned material as deter- 
mined - | cinematographic observation of the generation and 
growth of twin bands. (GRA) 


13607 (CONF-741040—P2, 146-153) Free-atom behavior 
of Auger electrons in solids. Yin, L.I. (NASA Goddard Space Flight 
Center, Greenbelt, MD); Tsang, T.; Adler, I. 1974. 

From 3. conference on the use of small accelerators; 
Denton, Texas, USA (21 Oct 1974). 

In Proceedings of the third conference on application of 
small accelerators. Vol. II. 

X-ray emission and Auger electron emission are alternate 
modes of deexcitation of an atom with an inner-shell hole. If this 
atom is in a solid, and the electron which fills the inner-shell hole 
originates from the occupied valence band, the resulting x-ray 
emission spectrum will reflect the structure of the valence band. 
This is the basis for the well-established technique of band struc- 
ture studies by means of soft x-ray spectroscopy. Analogously, if 
one or both electrons involved in the Auger process originate from 
the band, it can be expected that band structure information 
should also be reflected in the Auger spectra. Experimental 
evidence that this is not the case for the d-band metals such as Cu, 
Zn, Ag, and Cd is presented. It is shown that the Auger spectra 
resulting from transitions involving band electrons do not exhibit 
band structure, but rather show characteristics of free atoms. Ex- 
planations for this phenomenon as well as some interesting physi- 
cal implications are discussed. 


13608 (HEDL-SA—1002) Grain boundary structures and 
energies in fcc-iron. Bourquin, R.D. (Hanford 
Development Lab., Richland, Wash. (USA)). Jul 1975. 28p. 
(CONF-760421—1). Dep. NTIS $4.50. 

From Conference on computer simulation for materials ap- 
ications; Gaithersburg, Maryland, United States of America 
SA® (19 Apr 1976). 

The structures and energies of grain boundaries in an fcc 
model metal intended to represent gamma-iron are presented. 
Symmetric and asymmetric tilt boundaries in the low index planes 
(100), (110), and (111) are studied. Low angle tilt boundaries are 
studied for each orientation of the lattice face planes since their 
structures can be represented by edge dislocation arrays, and their 
energies can be described by the Read—Shockley formula. High 
angle tilt boundaries having structures that can be simulated by ar- 
rays of cavity defects and whose energies are not adequately 
described by the Read—Shockley formula are studied as com- 
panion cases. Discrete lattice theory is utilized in quasi-dynamic 
and dynamic modes of computer experimentation. Most of the stu- 
dies are generated using a symmetric nearest neighbor interatomic 
potential function, but in some cases the energies and structures 
are compared with those calculated using a non-central potential 
function so that the sensitivity of structure and energy to the type 
of interatomic potential function used can be seen. Comparison of 
the results of these studies with experimental results lends further 
credibility to computer experimentation as a method of gaining in- 
sight to basic metallurgical phenomena. 


13609 (LBL—4500) Effects of silicon on structures and pro- 

of AISI 4320 low alloy steel. Huang, J.S. (California Univ., 
Berkeley (USA). Lawrence Berkeley Lab.). Dec 1975. 54p. Dep. 
NTIS $4.50. 

Thesis. 

The effects of 2 percent silicon addition on the structures 
and properties in AISI 4320 steel were studied; transmission elec- 
tron microscopy was extensively used to characterize the micros- 
tructures. In as-quenched and tempered martensite, silicon addi- 
tions increase the temperature range in which € carbide exists, 
delay the cementite precipitation and retained austenite decom- 
position to higher temperatures. The silicon addition increases the 
yield and ultimate tensile strength, but deteriorates the eS im- 
pact toughness except in the tempering range 200-300°C. This is 
mainly due to more internal twinning structure and more coarse or 
continuous carbide films precipitation along the martensite lath 
boundaries. Tempered martensite embrittlement is raised from 
around 200-300°C to around 350-550°C. Different mechanisms are 
proposed for normal silicon and high silicon steels. In isothermal 
transformation bainite structures, silicon additions increase the ut- 
limate tensile strength, but decrease the yield strength due to large 
amounts of retained austenite entrapped between bainitic ferrites. 
Silicon addition retard the carbide precipitation rate, suppress the 
carbide precipitation inside the ferrite laths and promotes coarser 
carbide precipitation along the bainitic ferrite boundaries and so 
strongly deteriorates the impact toughness property. 


L 
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13610 (LBL—4555) Effect of alloying elements in steels on the 
kinetics of the austenite to bainite transformation. Llopis, A.M. 
(California Univ., Berkeley (USA). Lawrence Berkeley Lab.). Dec 
1975. oa ag W-7405-eng-48. 127p. Dep. NTIS $6.00. 

Thesis. 

The effects of different alloying elements on the bainite 
reaction kinetics in steel were investigated. Dilatometric studies 
were performed on four Fe—C—X ternary systems in particular 
(X = Mo, Ni, Cr, Mn). The investigation was extended to include 
higher combination systems of these same alloying elements such 
as Fe—C—Mo—Ni, Fe—C—Ni—Cr, and Fe—C—Ni—Cr—Mo in 
order to determine what their interaction effects are in the bainite 
transformation. All the alloying elements studied accelerated the 
austenite decomposition at isothermal temperature treatments just 
above the martensite transformation temperature (Ms) giving for 
the reaction start curve an S-like shape. Of the alloying elements 
studied Mn, Ni, Cr (in order of effectiveness) shifted the bainite 
reaction to longer times (increasing the hardenability). Mo, in- 
stead, accelerated the bainite reaction. All the alloying elements 
lowered the temperature range of bainite reaction, further addi- 
tions, even for mixed addition such as Cr—Ni, Mo—Cr Mo—Ni 
suggested an additive effect in lowering the reaction temperature. 
However combined additions gave a multiplicative effect on the 
reaction start times for the isothermal decompositions of austenite, 
suggesting strong interaction effects. The combined addition of 
Cr—Ni was more effective than the addition of Ni and Cr alone. 
Similarly the time for Mo—Ni alloys, and for Mo—Cr was more 
effective with respect to bainite hardenability. 


13611 (TT—72-58001) Diffusion processes in metals. Trans- 
lated from Metallofizika; No. 28, vp.(1969).  133p. 
(DMDC— 15691; DMDC— 15701). NTIS $5.75. 

See also TT—72-55075. Also includes rept. Nos. 
DMDC— 15692 thru DMDC—15700. Sponsored in by Na- 
tional Science Foundation, Washington, D.C. Special Foreign Cur- 
tency Science Information Program. 

This book consists of a collection of papers dealing with dif- 
fusion welding of metals, effect of irradiation on diffusion and dif- 
fusion-controlled processes, migration of particles in the stress-field 
of dislocation loops, diffusion in liquid metals, grain boundary dif- 
fusion, nitriding of Armco iron and steel, austenite decomposition, 
effects of the Curie temperature on diffusion processes in iron-car- 
bon alloys, grain growth in pure nickel, effect of pressure on the 
self-diffusion of cobalt in Ti-Co alloys, and the kinetics of gra- 
phitization in cast iron. (GRA) 


13612 (TT—74-58011) Diffusion coefficients in molten metals. 
Kononenko, V.I.; Yatsenko, S.P. Translated from Tr. Inst. Khim., 
Akad. Nauk SSSR, Ural. Fil.; 23:  62-67(1971).  10p. 
(DMDC— 14094). NTIS $3.25. 

The self-diffusion coefficients of indium and tin were deter- 
mined experimentally in not only the pure metals but a wide ran 
of binary liquid indium-tin alloys over the temperature range 8 
to 1100°K. Activation energies and pre-exponential factors were 
calculated for each metal. A break in the Arrhenius plot was 
found. Coefficients of diffusion for Ag, In, Th, Sn, Pb, Sb, and Bi 
in liquid gallium were calculated from viscosity data. (GRA) 


13613 Analysis of the decarburization and aging processes in 
2'/, Cr—1 Mo steel. Klueh, R.L.; Leitnaker, J.M. (Oak Ridge Na- 
tional Lab., TN). Metall. Trans., A; 6A: 2089-2093(Nov 1975). 
Specimens of 2'/, Cr-1 Mo steel that had been decarburized 
in sodium or aged in an inert atmosphere for 26,500 h at 839°K 
were metallurgically examined with optical and transmission elec- 
tron microscopy. The carbide particle density of the decarburized 
and specimens was considerably less after 26,500 h than after 
10,000 h, with the density in the aged specimen being considerably 
greater than that in the decarburized specimen. For the 
specimen, the density decrease was a result of Ostwald —— 
and the total amount of carbide was not noticeably affected. 
Decarburization, however, resulted in a gradient in carbide density, 
with the smallest density near the surface. Carbides were elec- 
trolytically extracted and identified by x-ray diffraction. From the 
before-test material, which was in the annealed condition and had 
a ferrite-pearlite microstructure, 1.4 wt percent carbide was ob- 
tained. This sample contained MsC, MgsCg, and MgC, with 
constituting the major portion. In the aged specimen, 2.3 wt per- 
cent of precipitate was extracted and contained 60 percent M,C, 
the balance MzsC,. The decarburized specimen contained two re- 
with different carbide contents. The first 20 percent of the 
6 mm thick specimen yielded 1.3 wt oe recipitate, which 
contained 94 percent M,C, the balance s- The interior of the 
b oo-cmy contained 1.6 wt percent precipitate, 86 percent M,C. 
auth) 


13614 Effect of solute atoms on the motion of a low angle tilt 
boundary. K. (Univ. of California, Berkeley); Ahmadieh, 


7a 
A.; Morris, J.W. Jr. Scr. Metall.; 9: No. 11, 1255-1258(Nov 1975). 
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Modes of pay | motion in crystals containing controlled 
amounts of Ag as an alloying element in high-purity Zn crystals 
were examined. A discontinuous motion found in the alloy crystals 
at room temperature could be attributed to the diffusivity of solute 
atoms since such behavior is not observed in the alloy crystals at 
liquid nitrogen temperature and in the pure crystals at room tem- 
perature. A situation similar to the dynamic strain aging seems to 
have been created around the moving boundary. A further study is 
necessary to determine the diffusion mechanism. The absence of 
such discontinuous motion in the pure crystal seems to be due to 
the lack of sufficient impurity atoms. It appears that the jerky mo- 
tion observed in pure c is at room temperature is due to a 
higher impurity content of ~100 ppM compared with that of <10 
ppM impurity content in specimens exhibiting smooth and continu- 
ous motion. (JRD) 


13615 Effect of solute convection upon macrosegregation of off- 
eutectic composite growth. Verhoeven, J.D. (Ames Lab., IA); Kin- 
gery, K.K.; Hofer, R. Metall. Trans., B; 6B: 647-652(Dec 1975). 

Vertical solidification experiments have been carried out on 
Pb—Sn and Pb—Cd alloys at hypereutectic compositions where 
solute convection was present. A_ significant amount of 
macrosegregation was observed due to the convection, and the 
macrosegregation was found to be independent of tube diameter 
for those diameters studied, 3 to 6 mm. The resulting 
macrosegregation correlated well with existing theories. The ex- 
periments employed a temperature gradient of 360°C/cm and it 
was found that thermotransport made a significant contribution to 
the observed macrosegregation at growth rates below around 5 
pm/s. (auth) 


13616 Computer simulation of phase separation in a 
binary alloy. Lebowitz, J.L. (Yeshiva Univ., New York); Kalos, 
M.H. Scr. Metall.; 10: No. 1, 9-12(Jan 1976). 

Results are reported of computer simulations of the process 
of phase segregation in a model binary alloy system following 
quenching. Comparison is made with predictions of the classical 
Cahn--Hilliard theory as well as with more recent theories by 
Langer and others. Among the conclusions drawn is that, for the 
model system studied, there is no region in the phase diagram in 
which there is an exponential growth of density fluctuations with 
long wavelength. This is in disagreement with the linearized classi- 
cal theory which predicts exponential growth inside the spinodal 
region. Indeed, doubt is cast on the possibility of making, for these 
systems, a sharp operational distinction between a spinodal and a 
metastable region inside the coexistence curve. (auth) 


13617 Terbium—iron phase diagram. Dariel, M.P.; Holthuis, 
J.T.; Pickus, M.R. (Univ. of California, Berkeley). J. Less-Common 
Met.; 45: No. 1, 91-101(Feb 1976). 

The terbium—iron phase diagram has been determined 
using metallographic, x-ray diffraction, differential thermal analy- 
sis, and electron microprobe techniques. The terminal solubilities 
of the two elements are extremely restricted, of the order of 0.1 at. 
percent for Tb in Fe. A eutectic reaction takes place at 28 at. per- 
cent Fe, 847°C. The four intermetallic compounds, TbFe,, TbFe;, 
Tb,Fe23, and Tb,Fe,, melt non-congruently at 1187, 1212, 1276, 
and 1312°C, respectively. The Tb,Fe,, compound appears in the 
rhombohedral Th,Zn,, modification on the Tb-rich side and in the 
poe te Th,Ni,, modification on the Fe-rich side of the 
stoichiometric composition. 


13618 The characterization of some vanadium (100) surface 

using LEED and AES. Szalkowski, F.J.; Somorjai, G.A. (Inorganic 

Materials Research Division, Lawrence Berkeley Laboratory and 

Department of Chemistry, University of California, Berkeley, 

California 94720). J. Chem. Phys.; 64: No. 7, 2985-2989(1 Apr 
76). 

Low energy electron diffraction (LEED) supplemented by 
Auger electron spectroscopy (AES) was used to investigate the 
properties of the (100) crystallographic face of vanadium metal. A 
(1x1) surface structure is characteristics of the clean metal sur- 
face. Sulfur segregates to the surface upon heating, forming first a 
C(2x2) structure and then a (root2x2rootS) R27degree structure. 
A kinematical analysis of the diffracted beam intensity vs voltage 
curves proved appropriate for the V(100)-(1x1) structure and 
yields a value of -9.9 V for the inner potential and a value of 3.02 
A for the surface lattice constant. Room temperature gas adsorp- 
tion studies on the V(100)-(1x1) surface indicate that oxygen dif- 
fuses into the lattice and produces a disordered surface, while car- 
bon monoxide either does not absorb or is desorbed under the in- 
fluence of the electron beam. (AIP) 


MECHANICAL PROPERTIES 


REFER ALSO TO CITATION(S) 12913, 13024, 13095, 13096, 
13156, 13259, 13269, 13314, 13609, 13745 
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13619 (AD/A—005722) Effect of a thin diffused solute layer 
on the nucleation of fatigue cracks. Final report. Greenfield, 1.G.; 
Swain, M.; Snyder, D.M. (Delaware Univ., Newark (USA). Coll. of 
Engineering). Jan 1975. 23p. NTIS $3.25. 

*See also rt dated Dec 1972, AD—755385. 

Methods of controlling the nucleation and growth of fatigue 
cracks in Ti-6Al-4V alloy were investigated. The technique em- 
ployed was based on the development of a thin diffused concentra- 
tion profile of a second element in the surface layers of the 
specimen. If the deformation characteristics of the thin layer lead 
to the delay of the development of the start of fatigue cracks, then 
the lifetime of the alloy can be increased. Moreover, since environ- 
mental conditions affect fatigue, the chemical nature of the surface 
layers might impede crack growth once it is started. The results of 
the experiments conducted show that specific concentration 
profiles of solutes improve the fatigue life of the alloy. Most in- 
teresting was the fact that dissolved oxygen in a thin layer at the 
surface is beneficial to the fatigue life of titanium alloy. (GRA) 


13620 (AD/A—007141) Strain rate effects in brittle and tough 

Final report. Mardirosian, M.M. (Army Materials and 
Mechanics Research Center, Watertown, Mass. (USA)). Dec 
1974. 41p. (AMMRC-TR—74-34). NTIS $3.75. 

Strain rate sensitivity effects and strain hardening charac- 
teristics at room, elevated, and subzero temperatures were evalu- 
ated for a wide variety of both tough and brittle materials includ- 
ing 4340, 52100, and HF-1 steels, 6Al-4V and 6Al-6V-2Sn titani- 
um alloys and the 8Mo-'/,Ti uranium alloy. Mechanical property 
parameters such as true stress, true strain, true fracture stress, ulti- 
mate and yield strengths, tension modulus, and reduction of area 
are examined under a temperature environment ranging from -116 
= + lag over a strain rate spectrum of 0.001/sec to 500/sec. 
( ) 


13621 (AD/A—007209) An investigation of 
dynamic material properties. report, 1 Sep 1964-30 Nov 
1973. Lindholm, U.S.; Davidson, D.L. (Southwest Research Inst., 
San Antonio, Tex. (USA). Dept. of Materials Sciences). Jan 1975. 
18p. NTIS $3.25. 

Work performed over a 12- riod concerned with the 
mechanical properties of unde ormed under high strain 
rates or impact conditions is summarized. The work included the 
development of uniaxial and biaxial testing equipment for dynamic 

tic deformation studies, the use of this equipment for generat- 
ing stress-strain-strain rate relations for a number of metals and al- 
loys over a wide temperature range, and the correlation of this 
data in the form of appropriate constitutive equations. A list of 
publications resulting from this work is included. (GRA) 


13622 (AD/A—007427) Fractography observations of fatigue 
failures in titanium alloys. Research memo. Tobin, A. (Grumman 
Aerospace Corp., Bethpage, N.Y. (USA). Research Dept.). Feb 
1975. 18p. (RM—594). NTIS $3.25. 

Fractographic examinations were made on two titanium al- 
loys Ti—6Al—4V and Ti—6Al—2Sn—6V; the alloys were sub- 
jected to different thermomechanical histories and failed in a con- 
stant amplitude fatigue test. Results showed no specific correlation 
between chemistry of alloy and failure mode; however, a clear-cut 
microstructural dependence of local crack advance was noted. 
Alpha grain boundaries and alpha-beta interfaces were delineated 
by the presence of secondary cracks showing their relative weak- 
ness. The fracture arance of these alloys is explained in terms 
of the localized cyclically work-hardened zone just ahead of the 
advancing fatigue crack. (GRA) 


13623 (AD/A—009892) Deformation behavior in quenched 
and beta titanium alloys. Technical report. Paris, H.G.; 
LeFevre, B.G.; Starke, E.A. Jr. (Georgia Inst. of Tech., Atlanta 
(USA). School of Chemical Engineering). 28 Apr 1975. Contract 
N00014-75-C-0349. 22p. NTIS $3.25. 

The deformation characteristics of quenched and Ti-V 
alloys in the composition range 20 to 40 percent V have been ex- 
amined by optical or and transmission electron 
microscopy. A coarse lenticular deformation product similar in ap- 
= to previously reported strain induced ‘’martensites’’ was 
found to be associated with the occurrence of the omega phase. 
These features proved to be (112) [111] twins. Continued aging of 
the omega containing alloys resulted in a transition of the deforma- 
tion mode from twinning to slip at a point which corresponded to 
the onset of embrittlement or alpha precipitation at the omega- 
beta interfaces. The formation of deformation twins in a two-phase 
— structure is discussed in terms of possible mechanisms. 
( ) 


13624 (HEDL-TME—75-82) Effect of temperature on the 
fai tion behavior of A-286 steel. James, L.A. 
(Hanford Engineering Development Lab., Richland, Wash. 
(USA)). Contract E(45-1)-2170. Dep. NTIS $4.50. 
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The techniques of linear-elastic fracture mechanics were 
used to characterize the effect of temperature upon the fatigue- 
crack growth behavior of A-286 steel in an air environment over 
the temperature range of 75—1000°F. In general, the fatigue-crack 

rate increased with increasing temperature. Two material 

rms were tested: 0.5 inch-thick strip material and 1.5 inch- 

diameter bar. Two different crack orientations were tested in each 

product form. In general, no significant differences in crack Pag 

behavior were noted between product forms nor between dif- 
ferent crack orientations. (auth) 


13625 (LBL—4175) Utilization and limitations of phase trans- 

and microstructures in alloy design for strength and 
toughness. Thomas, G. (California Univ., Berkeley (USA). 
Lawrence Berkeley Lab.). Sep 1975. Contract W-7405-Eng-48. 
48p. (CONF-75091 16-1). Dep. NTIS $4.00. 

From Colloquium on fundamental aspects of structural al 

re 3 gu Washington, United States of America *USA 
( ). 

The development and characterization of microstructures 
resulting from phase transformations, in martensitic steels and 
spin systems, are outlined and discussed in relation to im- 
provements in ambient temperature strength and toughness. 
Spinodals and martensites can both have dislocated fine grained 
microstructures when formed under appropriate conditions. In 
martensitic steels the importance of retained austenite morphology 
and stability on toughness at high strengths is emphasized. A 
method is described for improving the strength of low carbon 
steels by developing duplex fine grained structures of ferrite and 
martensite. It is suggested that coarsened spinodal alloys have good 
work hardening strengthening potential, if the discontinuous 
growth problem at grain boundaries can be overcome. Some ideas 
for the utilization of multiple phase transformations are also 
presented. 17 fig, 42 references (auth) 


13626 (LBL—4504) Creep rupture of laves phase 

Fe—Ta—Cr—W and Fe—Ta—Cr—W—Mo alloys. 
Singh, S. (California Univ., Berkeley (USA). Lawrence Berkeley 
pry Dec 1975. Contract W-7405-Eng-48. 57p. Dep. NTIS 


Thesis. 

A small addition of tungsten (0.5 at. percent) was shown to 
have an effect similar to that of molybdenum on the phase trans- 
formation characteristics of alloy Ta7Cr (with a nominal composi- 
tion of 1 at. percent Ta, 7 at. percent Cr, balance Fe). The ex- 
istence of time-temperature dependent transformation behavior in 
alloy Ta7Cr0.5SW was confirmed. The effect of spheroidization 
time and temperature on creep strength was determined. In addi- 
tion, effect of mechanical processing prior to aging, on creep 
strength was also determined. It was also shown that by suitable 
modifications of composition, the grain boundary film can be 
broken during the aging treatment without the use of spheroidiza- 
tion treatment. Microhardness, tensile and creep properties have 
been determined. Optical metallography and scanning electron 
microscopy have been used to follow the microstructural changes 
and mode of fracture. The creep rupture strength of alloy Ta7CrW 
alloy was found to be superior to many of the best commercially 
available ferritic alloys at 1200°F. (21 fig., 8 tables) (auth) 


13627 (ORNL—5085) Creep-rupture properties of a weld- 
overlaid type 304 stainless steel forging. Klueh, R.L.; Canonico, 
D.A. (Oak Ridge National Lab., Tenn. (USA)). Feb 1976. Con- 
tract W-7405-eng-26. AT. 

The creep-rupture properties of a cylindrical type 304 stain- 
less steel forging weld overlaid with type 308 stainless steel weld 
metal were evaluated. Tests were made at 482, 538, and 593°C on 
tangential and radial (relative to the axis of the forging cylinder) 
specimens taken from the weld metal, from the forging as forged, 
and the forging adjacent to the weld metal-forging interface. Two 
types of axial specimens were also tested: specimens taken from 
the unaffected forging, and specimens taken across the fusion line 
that contained both weld metal and forging. At all temperatures, 
the rupture strength of the forging immediately adjacent to the fu- 
sion line was slightly greater than that of the forging specimens 
taken at a distance from the fusion line. All forging specimens 
were stronger than the type 308 stainless steel of the overlay weld 
metal. The only effect of orientation was found for the overlay 
weld metal, in which the tangential specimens had a slightly 
greater rupture life than the radial specimens (the minimum creep 
rates for the two orientations were similar). At 538 and 593°C the 
ductilities of the overlay weld metal continuously decreased with 
increased rupture life. A minimum was found for the ductility-rup- 
ture life relationship of the type 304 stainless steel forging 

cimens at 593°C while at 538°C, the ductility continuously 
reased with increased rupture life. 6 tables, 15 figures. (auth) 
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13628 (ORNL—5107) Mechanical test data for 
materials. 


progress —- for period ending 

October 31, 1975. Hill, M.R. (comp.). (Oak Ridge National Lab., 
Tenn. (USA)). Dec 1975. Contract W-7405-eng-26. 364p. AT. 

Research on mechanical p' ties and sodium effects is re- 

ue for the following materials: stainless steels (Types 304 and 

16), 2'/, Cr—1 Mo steel, Inconel 718, and Incoloy 800. Con- 

tributors are: ANL, ORNL, NRL, HEDL, Westinghouse, Univ. of 

Cincinnati, UCLA, and GE. (DLC) 


13629 (ORNL—5125) Time dependent mechanical 
of 2 1/4 Cr-1 Mo steel for use in steam generator design. Brinkman, 
C.R.; Corwin, W.R.; Booker, M.K.; Hebble, T.L.; Klueh, R.L. 
(Oak Ridge National Lab., Tenn. (USA)). Mar 1976. Contract W- 
7405-eng-26. 40p. AT. 

operation of steam generation equipment for prolonged 
periods requires an extensive knowledge of the mechanical proper- 
ties of the materials involved. Interim results are presented con- 
cerning the elevated temperature, time dependent properties of an- 
nealed 2 1/4 Cr-1 Mo steel. Specifically, tensile, creep, creep-rup- 
ture, and fatigue behavior are reviewed. Particular emphasis is 
placed on elevated temperature, time dependent fatigue (both 
strain controlled and subcritical crack growth), since fatigue is an 
important consideration in ensuring overall system integrity. 
Fatigue lifetime was found to be a function of temperature, 
waveform, strain rate, carbon content, and environment. In strain 
control, compressive hold times were shown to be more deleteri- 
ous to fatigue life than tensile hold periods in specimens tested in 
air at temperatures within the creep range. However, the mag- 
nitude of reduction in cycle life was strain range dependent with 
greater reduction occurring at lower strain ranges. Crack growth 
rates in load control tension-tension tests usually increased with in- 
creasing temperature, decreasing frequency within the creep range, 
and mean stress. Crack growth rates appeared to be reduced in 
steam in comparison with similar results from tests conducted in 
air at 510°C. Metallurgical changes resulting from thermal aging 
may also be important in some applications at very high tempera- 
tures; therefore, aging response of annealed 2 1/4 Cr-1 Mo steel 
was also discussed. Tensile and creep-rupture properties for aged 
and unaged annealed 2 1/4 Cr-1 Mo steel were compared. Aging 
at 566°C for prolonged periods reduced the stress-rupture lifetime 
in comparison to expected behavior for unaged material. 


13630 (ORNL-SUB—3654-3) Variability in creep and rupture 
test results in a single heat of type 304 stainless steel. R and D re- 
e LR:75:4213-01:3. Leyda, W.E.; Schultz, C.C. (Babcock and 

ilcox Co., Alliance, Ohio (USA). Research Center). Sep 1975. 
158p. Dep. NTIS $6.75. 

For Oak Ridge National Lab., TN. 

Results of uniaxial creep and rupture tests, from a single 
heat of type 304 stainless steel, are examined to determine the 
reasons for their greater-than-expected variability. The test results 
were obtained as part of a program to develop and verify high 
temperature structural design methods for liquid metal fast breeder 
feactor system components. A single heat of material (heat 
9T2796) is being used throughout the program, by all investigators 
and in several product forms, to minimize the problem of heat-to- 
heat variations in elevated temperature behavior. The same labora- 
tory reanneal was specified for each product form to reduce dif- 
ferences in behavior among the several being used. The data 
discussed was obtained from the 5/8-inch diameter, hot-rolled bar 
product form. The laboratory reanneal was performed after finish 
machining to minimize speci to i differences. In spite 
of these efforts to reduce data variability, significant scatter was 
observed in both short-time and long-time deformation response, 
and also in time-to-rupture results. (auth) 


13631 (ORNL/TM—5245) Low-strain tensile behavior of type 
304 stainless steel (heat 912796). Swindeman, R.W. (Oak Ridge 
SAT Lab., Tenn. (USA)). Feb 1976. Contract W-7405-eng-26. 

Low-strain tensile data are gn for a reference heat of 
type 304 stainless steel (heat 9T2796) over the range 25 to 760°C 
and for strain rates extending from 1.5 x 10-® to 8.3 x 107%/s. A 
model, based on the Ludwik equation, is developed to represent 
the tensile yield curve to 5 percent strain at temperatures where 
=> is not significant. The model is used to develop a set of stan- 

curves for use in inelastic analysis. 19 figs (auth) 


13632 (UCLA—34P177-23) Reactor steels studies. Progress 
report, July 1974—January 1976. Ono, K.; Ardell, A.J.; Tetelman, 
AS. (California Univ., Los Angeles (USA). School of Engineerii 
— Science). 1976. Contract E(04-3)-34. 13p. Dep. N 
Research on high temperature deformation and fracture of 
LMFBR candidate materials is reported. Data and information are 
included on microstructure and deformation of Cr—Mo steels, 


behavior of type 304 stainless steel, and 
carburized type 304 stainless steel. (JRD) 


(Danish Atomic ey Commission, Risoe); Foreman, A.J.E. Scr. 
Metall.; 9: No. 11, 1135-1139(Nov 1975). 

The low-cycle fatigue behavior of Type 304 stainless steel at 
593°C is examined along with the crack-initiation and crack 
propagation aspects of the fatigue life in smooth specimens. It is 
noted that at present, no method is available that has the capabili- 
ty of predicting the crack-initiation life. Only when the variables 
affecting crack initiation are quantitatively investigated will it be 
possible to achieve an understanding of the effect of a specific 
variable on fatigue life. (JRD) 


13634 Considerations of crack initiation and crack propagation 
in low-cycle fatigue. Maiya, P.S. (Argonne National Lab., IL). Ser. 
Metall.; 9: No. 11, 1141-1146(Nov 1975). 

The low-cycle fatigue behavior of Type 304 stainless steel at 
593°C is examined along with aspects crack propagation in 
smooth specimens. Results show that the number of cycles to in- 
itiate cracks in smooth specimens decreases as the strain range in- 
creases. Crack-initiation life can be directly determined from plots 
of strain cycles vs crack length. (JRD) 


13635 Hardening from metal interstitials in a face centered 
cubic lattice: Po—Ag. Tregilgas, J.H.; Galligan, J.M. (Univ. of Con- 
necticut, Storrs). Scr. Metall.; 9: No. 11, 1225-1227(Nov 1975). 

Observations of pronounced increases in the yield stress of 
fcc Pb crystals due to Ag doping are reported. The introduction of 
silver solutes in lead produces a dramatic increase in the yield 
strength of the crystals. This hardening effect is produced by a 
solute concentration too small to be associated with substitutional 
solutes causing the hardening such as the case of tin in lead and is 
more consistent with solutes which produce interstitial oe 
in crystals. The extent of hardening is dependent on the amount o} 
interstitial silver trapped in solution. Further experiments are 
presently being conducted to more accurately determine the con- 
centration dependence of the yield stress in the light of an ob- 
served increased hardening. In addition the influence of interstitials 
on the difference in flow stress between the normal and supercon- 
ducting states is also under investigations and will be reported el- 
sewhere. (auth) 


13636 Effects of surface roughness and strain range on the low- 
cycle behavior of Type 304 stainless steel. Maiya, P.S. 
(Argonne National Lab., IL). Scr. Metall.; 9: No. 11, 1277- 
1282(Nov 1975). 

The low-cycle fatigue behavior of steel imens havi 
surface properties in 
specimens by a SiC technique was studied. It was found that by in- 
troducing an initial surface roughness, the percent of life in crack 
initiation decreases from 46 to 26 percent at the largest strain 
range and from 91 to 75 percent at the smallest strain range in- 
vestigated. The significant point of this comparison is that at lower 
strain ranges, even when the surface contains irregularities of the 
sg described, crack initiation occupies a major portion of total 
life. (IRD) 


13637 Effect of impurities on intrinsic stress in thin Ni films. 
Alexander, P.M.; Hoffman, R.W. (Case Western Reserve Univ., 
Cleveland). J. Vac. Sci. Technol.; 13: No. 1, 96-98( 1976). 

Intrinsic stress was investigated in thin nickel films, approxi- 
mately 1000 A thick, d i at = A/s in an 
UHV system equipped with a variable leak valve. residual 

ressure during deposition could be varied from 10~* to 10~* Pa. 
cantilevered beam technique was used for measuring the film 
force per unit width as a function of film thickness. A new 
method, based on single slit diffraction, was developed for observ- 
ing the substrate deflection. The stresses were tensile, and the 
average values decreased from 9.3 x 10° dynes/cm* with 5.4 
at.percent total impurities, to 4.2 x 10° dynes/cm* with 10.1 
at.percent impurities. The film impurity concentrations, deter- 
mined from AES depth-profile data, showed a correlation with the 
incremental stress as a function of film thickness. The major impu- 
rities were O and W from the evaporation filament, rather than the 
residual gases, and film impurity content increased with filament 
outgassing time and power prior to evaporation. The films were ex- 
amined with electron microscopy and were found to be 
polycrystalline, with approximately 100 to 500 A grain diameters. 
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REFER ALSO TO CITATION(S) 12682, 12683, 12684, 12685, 
12686, 12687, 12706, 12749, 12750, 12780, 12781, 12782, 
12783, 12784, 12785, 12786, 12787, 12794, 12978, 13411, 
13736, 13811, 13880, 14999, 15124, 15279, 15326 
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13638 (AD/A—005967) Work function of the (100) faces of 
crystals of refractory metal Smirnova, N.B.; Smirnov, 
B.G.; Sytaya, E.P. Translated from Nauchn. Tr., Tashkent. Gos. 
Univ.; No. 393, 230-236(1971). 8p. (FSTC-HT—23-935-74). 
NTIS $3.25. 
Results of measurement of the work functions of the (100) 
faces of two tungsten-base alloys and one tantalum-base alloy are 
mted. The crystals studied, of W—SRe, W—IiTa, and 
‘a—20Mo, were grown by zone equalization and had spontaneous 
(100) orientation. The work functions of the W—S5Re and 
Ta—20Mo alloys were close to (100) of pure W and Mo, and they 
were considerably below the work functions of the (100) faces in 
W and Ta for W—1Ta alloy. (GRA) 


13639 (AD/A—006187) Magnetoacoustic attenuation in single 
crystal beryllium. Technical memo. Vozenilek, E.F. (Pennsylvania 
State Univ., University Park (USA). Applied Research Lab.). Mar 
a Contract N00017-73-C-1418. 109p. (TM—74-325). NTIS 


tape quantum oscillations (MAQO’s) in berylli- 
um have nm observed in magnetic fields to 100 kOe, at 
sonic frequencies from 200 MHz to 1.85 GHz, at 1°K. Areas of ex- 
tremal cross sections of the Fermi surface of Be were found to be 
in agreement with de Haas-van Alphen data reported by others, 
and with existing pseudopotential theory. Magnetoacoustic geomet- 
ric resonances, which give caliper dimensions of the Fermi surface, 
were observed at frequencies from 500 MHz to 1.85 GHz with lon- 
gitudinal sound and at 1°K. Caliper dimensions of the coronet in 
the (1,0,-1,0) direction of the basal plane are in good agreement 
with theory. (GRA) 


13640 (AD/A—008935) Thermodynamics of chemical species 
important to rocket technology. Final report, 1 July 1973—30 June 
1974. Beckett, C.W. (National Bureau of Standards, Washington, 
D.C. (USA)). 1 Oct 1974. 200p. NTIS $7.00. 

See also report dated 1 Jul 1973, AD—782028. 

Using a subsecond-duration transient technique the specific 
heat, electrical resistivity, and hemispherical total emittance were 
simultaneously measured over the temperature range 1500 to 
3000°K for some grades of graphite. Similar measurements were 
made on vanadium, and zirconium in the temperature range of 
1500 to 2100°K. Melting points and radiance temperature (at 650 
nm) are reported for zirconium and molybdenum. The tempera- 
ture of the transition from the alpha-beta phase of zirconium and 
the energy difference of these phases was also measured using the 
subsecond duration transient technique. The products of the reac- 
tion of Fe(g) and Ox were investigated. A preliminary report on 
the study of the reaction of Ba(g) with vibrationally excited ozone 
is also presented. The dissociation energies of the scandium group 
and rare-earth monoxides are evaluated by reviewing the 
literature available on Knudsen effusion rates and mass-spec- 
trometric data. A bibliography of the available literature on the 
spectroscopy of fluorides, oxides, and oxyfluorides belonging to the 
lanthanide series is given. (GRA) 


13641 (BNL—20736) Formation of A-15 Nb,Ge by: electron 
beam Lutz, H.; Wiesmann, H.; Bashkirov, Y.A.; 
Kammerer, O.F.; Strongin, M.; Warren, G.; Roche, J.; Douglass, 
D.H. (Rochester Univ., N.Y. (USA)). 1975. 7p. (CONF- 
751212—6). Dep. NTIS $3.50. 

From International conference on low lying lattice vibra- 
tional models and their relationship to superconductivity and fer- 
roelectricity; San Juan, Puerto Rico (1 Dec 1975). 

The superconducting transition temperature of Nb,Ge 

repared by electron beam deposition onto heated substrates has 

n investigated as a function of evaporation rate, substrate tem- 

perature, and composition. Results are compared with previous in- 
vestigations. (auth) 


13642 (TT—74-58023) Metallization on cubic boron nitride. 
Naidich, Yu.V.;  Vishrevskii, A.S.; Kolesnichendi, G.A.; 
Chistyakov, E.M.; Yakunova, E.D. 1974. Translation of 
Smaivemost i Poverkhnostne Svoistva Rasplavov i Tverdyh Tel 
(USSR), vl2, p179-181, Akademiya Nauk, Kiev, USSR, 1972. 
(DMDC— 14736). 7p. NTIS $3.25. 

Sponsored in by the National Science Foundation, 
Washington, D.C. Special Foreign Currency Science Information 


Cubic boron nitride was immersed in molten alloys of Cu- 
Ti, Ag-Ti, Cu-Ag-Ti and Cu-Sn-Ti after which the specimens were 
examined in an electron microprobe analyzer for penetration of Cu 
and Ti. Metallographic examination was employed in the study of 
phases formed during immersion. (GRA) 


13643 (AD/A—009350) egg compounds of metals 
and their uses. Savitskii, E.M.; Efimov, Yu.V. 12 Apr 1974. Trans- 
lation of mo Metallovedenie, n.p., 1971, p408-414. 
(FSTC-HT—23-127-74). 16p. NTIS $3.25. 
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Semiempirical and empirical relationships between the 
physicochemical parameters of the class of metal compounds, 
otherwise referred to as ‘'intermetallides,’’ and their superconduct- 
ing transition temperatures are analyzed. Relationships are sought 
between degree of metallic bonding in their lattices, crystal struc- 
ture types, and changes, and their superconducting transition 
temperatures. (GRA) 


13644 Entropies of transformation and fusion of the metallic 
elements. Gschneider, K.A. Jr. (Ames Lab., IA). J. Less-Common 
Met.; 43: 179-189( 1975). 

The entropy of transformation of metals which possess two 
or more of the common metallic structures and the entropy of fu- 
sion of metals which have one of these structures prior to melting 
were analyzed. It is concluded that both entropies are dependent 
upon the crystalline structure of the phases involved and the 
number of valence electrons, except for transitions between the 
close-packed structures, hcp yields fcc and = yields fcc, for 
which the entropy of ceamiecaesion is apparently only structure 
dependent. Application of these correlations enabled the predic- 
tion of the entropies of fusion for 16 metals and the entropies of 
transformation for 5 metals for which no reliable experimental 
data exist. (auth) 


13645 Thermal of sample addenda used in T < 1K 
specific heat measurements. II. The heat capacity of nichrome re- 
sistance wire. Stephens, R.B. (Cornell Univ., Ithaca, NY). 
Cryogenics; 1-2(Jul 1975). 

The heat capacity of small-diameter nichrome wire was 
measured at <1°K using a pulsed current technique. Results are 
presented in a plot and compared with the heat capacities of Con- 
stantan and manganin. (JRD) 


13646 Improvements in Nb;Sn by Al additions to the bronze 
matrix. Dew-Hughes, D.; Luhman, T.S.; Suenaga, M. (Brookhaven 
National Lab., Upton, NY). Trans. Am. Nucl. Soc.; 22: 158- 
159(Nov 1975). 

From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


13647 (UCRL-Trans— 10993) Study of the melting of simple 
su under . Stishov, S.M. (AN_ SSSR, 
Moscow. Inst. Kristallografii). Dec 1975. Translation of Russian 
dissertation summary. 52p. Dep. NTIS $4.50. 

Results of studies on the thermodynamic properties of Ar, 
Na, and Cs are reported. The main laws governing the ther- 
modynamics of melting of these elements were established. Experi- 
mental P-V-T data were obtained characterizing the equations of 
state for the liquid and solid phases of argon, sodium, and cesium 
at pressures up to 17 x 10* kg/cm? (Ar), 22 x 10° kg/cm? (Na,Cs), 
and temperatures up to 75°C (Ar), 220°C (Na), and 200°C (Cs). 
Thermodynamic functions and their derivatives were calculated for 
the liquid and solid phases of these elements using empirical equa- 
tions of state approximating the experimental P-V-T data with 
good accuracy. (auth) 


13648 UPS studies of virgin CO on W(100). Vorburger, T.V.; 
Sandstrom, D.R.; Waclawski, B.J. (National Bureau of Standards, 
Washington, D.C. 20234). J. Vac. Sci. Technol.; 13: No. 1, 287- 
290(Jan 1976). 

The adsorption of CO on W(100) at 80 K has been studied 
‘by photoelectron spectroscopy at hy=21.22 eV, and the results 
have been correlated with previous data for room temperature ad- 
sorption. Initial adsorption produces a peak in the emission spec- 
trum at ~-7.6 eV (relative to the Fermi energy), which is charac- 
teristic of the virgin state of adsorbed CO, as well as additional 
structures which have been previously shown to be characteristic 
of a- and B-CO. Upon heating the sample to 260 K the -7.6-eV 
level is depleted and apparent conversion to the B state occurs as 
indicated by an enhancement of the emission near -5.5 eV. Addi- 
tional data taken with hy=16.85, 26.9, and 40.81 eV are in general 
agreement with the measurements at 21.22 eV; however, the peak 
at -7.6 eV for hv=21.22 eV is shifted to lower kinetic energies by 
several tenths of an electron volt at the other photon energies. 
(AIP) 


13649 Low-temperature magnetic studies on various substituted 
rare earth (R)—transition metal (T) compounds RT,. Oesterreicher, 
H. (Univ. of California, San Diego): McNeely, D. J. Less-Common 
Met.; 45: No. 1, 111-116(Feb 1976). 

Materials with partial substitution of the Co in SmCo, by 
the elements Ni, Pt, Cu, Ag, Al, In, Si, and Sn, were prepared and 
their structures identified. In a similar vein, Sm substitution by Zr 
in SmCo, was investigated as was Al substitution for Co in CeCo,. 
Furthermore, results on Al substitution for Co in RCo, com- 
pounds, with R = Y, Gd, and Tb, are included. Stacking faults in 
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the basal were observed in as-melted com- 
with Al and Si substitution for Co in SmCo;. magnetic 
properties of these materials, such as saturation moments and 
coercive forces, were investigated at 4.2°K. Al and Si substitution 
for Co in SmCo, results in outstanding coercive forces of the order 
of 30 to 50 kOe in powder and bulk materials. All other systems 
were disappointing in terms of magnetic hardness. The origin of 
outstanding magnetic hardness is discussed in terms of a model of 
the pinning of extremely energetic domain walls on obstacles of 
atomic dimension. 
13650 Density of indium—bismuth alloys. Otto, G.H. (Univ. of 
Alabama, Huntsville). J. Less-Common Met.; 45: No. 1, 163- 
171(Feb 1976). 

The density of various In—Bi alloys at room temperature 
was measured by the buoyancy technique. With increasing Bi con- 
centration in the alloys, the density increases smoothly between 
the values for the terminal elements indium and bismuth. No max- 
ima occur at any of the compositions which correspond to the in- 
termediate phases In,Bi, In,Bi; and InBi. On compound formation 
from the constituents, a volume contraction is observed which is 
proportional to the amount of bismuth in the alloy. For InBi, a 
maximum decrease in specific volume by 2.9 percent is found. 
However, despite the decrease in specific volume, the experimental 
density data for Bi concentrations up to 50 at. percent may be ex- 

in an additive manner by attributing a density of 10.27 
g/cm* to the bismuth instead of the conventional value of 9.80 
g/cm. This indicates that the bismuth acts in the alloys with a den- 
sity it would have at room temperature in its supercooled liquid 
State. 


13651 Experimental observation of the relaxation time of the 
order parameter in superconductors. Schuller, I.; Gray, K.E. 
(Argonne National Laboratory, Argonne, Illinois 60439). Phys. 
Rev. Lett.; 36: No. 8, 429-432(23 Feb 1976). 

The relaxation time (tau) for the superconducting energy 
gap was measured. It is shown that near the superconducting 
transition temperature tau/subc/ the relaxation time diverges. By 
also measuring the equilibrium gap A tau-proportionalA~' is found 
pe near T/subc/ in agreement with the calculations of Schmid 

Shon. (AIP) 


13652 Comment on de Haas-van Alphen measurements in 

m. Schirber, J.E.; Schmidt, F.A.; Harmon, B.N.; Koelling, 
D.D. (Sandia Laboratories, Albuquerque, New Mexico 87115). 
Phys. Rev. Lett.; 36: No. 8, 448-450(23 Feb 1976). 

Fermi-surface cross sections for field along principal sym- 
metry directions for Gd are presented which are in serious dis- 
agreement with those of previous investigators. This disagreement 
stems from the use of an incorrect value for the saturation mag- 
netization. The new frequency values are compared with the 
oon of a relativistic augmented-plane-wave band calculation. 
(AIP) 


13653 NASA Lewis Research Center's materials and structures 
division. Weymueller, C.R. Met. Prog.; 109: 56-61(Mar 1976). 

Research activities at the NASA Lewis Research Center on 
materials and structures are discussed. Programs are noted on 
powder metallurgy superalloys, eutectic alloys, dispersion 
strengthened alloys and composite materials. Discussions are in- 
cluded on materials applications, coatings, fracture mechanics, and 
fatigue. (JRD) 


13654 Spin waves in the cubic ferrimagnet Ho,.,,Tbo.,,Fe,. 
Nicklow, R.M.; Koon, N.C.; Williams, C.M.; Milstein, J.B. (Solid 
State Division, Oak Ridge National Laboratory, Oak Ridge, Ten- 
1978) 37830). Phys. Rev. Lett.; 36: No. 10, 532-536(8 Mar 

Using neutron spectrometey, we have investigated the mag- 
non dispersion relation for the ferrimagnetic cubic Laves com- 
pound Hoo.44,T bo.;2 Fe, at room temperature and 12 K. The results 
are described surprisingly well by a very simple near-neighbor 
exchange model which includes only iron—iron and iron—rare- 
earth interactions, crystal field anisotropy, and temperature renor- 
malization that is derived from the sublattice magnetization. (AIP) 


13655 Flux in bronze-processed Nb,Sn. Luhman, T.,; 
Pande, C.S.; vetnion D. (Brookhaven National Laboratory, 
—_ New York 11973). J. Appl. Phys.; 47: No. 4, 1459- 
1463(Apr 1976). 

Superconducting critical currents have been measured at 
4.2 °K and applied magnetic fields up to H/subc/, for a series of 
solid-state processed-Nb,Sn conductors. Variations were made in 
the alloy content of the matrix and core as well as heat-treatment 
times at 700 °C to produce a wide range of superconducting criti- 
cal currents. The pinning-force density, F/subp/ (=J/subc/xB), 
plotted as a function of reduced field, h (=H/H/subc/,), exhibits a 
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peak, F/subp//sup max/, at a reduced field h/subp/. It is concluded 
that near the upper limit of pinning density to which the theory ap- 
plies a sharp increase in F/subp//sup max/ may occur without sig- 
nificant shifts in h/subp/ to lower values. This result is added to the 
model's prediction for lower pinning-density materials, i.e., when 
lower values of F/subp//sup max/ increase there is a shift in 
h/subp/ to smaller values. 


13656 Temperature-induced magnetization reversal in an 
amorphous ferrimagnet. Venturini, E.L.; Richards, P.M. (Sandia 
Laboratories, Albuquerque, New Mexico 87115). J. Appl. Phys.; 
47: No. 4, 1632-1638(Apr 1976). 

Both temperature- and magnetic-field-induced magnetiza- 
tion reversals have been studied near the compensation tempera- 
ture T/sub comp/ in rf-sputtered amorphous Gd-Co thin films using 
a vibrating sample magnetometer. The net magnetization in these 
films goes smoothly through zero at T=T/sub comp/ and can be 
switched through 180degree from a metastable state ite to 
the applied magnetic field direction to a stable state wanallig to the 
field by varying either the temperature or the field strength. If the 
reversal occurs through a uniform rotation of the magnetization, a 
simple two-magnetic-sublatti model allows an_ effective 
anisotropy energy K/sub eff/ to be determined from the switching 
data. K/sub eff/ exhibits the same anomalous decrease near T/sub 
comp/ as previously reported using magnetic resonance and static 
magnetization data. 


13657 Film structure and enhanced superconductivity in 
evaporated aluminum films. Pettit, R.B.; Silcox, J. (Sandia Labora- 
tories, Albuquerque, New Mexico 87115). Phys. Rev., B; 13: No. 
7, 2865-2872(1 Apr 1976). 

The increase in the superconducting transition temperature 
of evaporated aluminum films is correlated with the following 
structural properties of the films: the average grain size, the 
average lattice constant, the film thickness, and the presence or 
absence of a thin oxide layer surrounding each grain in the film. It 
is found that for all the films studied, the transition temperature 
T/subc/ is a function only of the average grain size a with 
In(T/subc/) proportional a~®*.**. This approximate I/a dependence 
is in agreement with several theories which indicate that the in- 
creased transition temperatures result from changes in the phonon 
spectrum at the surface of small grains. Even though it was deter- 
mined that there is a thin oxide layer surrounding each grain in 
several films, electron-exciton-electron enhancement 
mechanism that has been proposed is not observed. However, the 
presence of the oxide may influence the magnitude of the 
enhancement. 


13658 Surface effects at the superconducting phase transition 
in tantalum and niobium. Varmazis, C.; Imry, Y.; Strongin, M. 
(Brookhaven National Laboratory, Upton, New York 11973). 
Phys. Rev., B; 13: No. 7, 2880-2886(1 Apr 1976). 

A sharp diamagnetic drop is observed in the 14-MHz transi- 
tion of niobium and tantalum very close to T/subc/, in small paral- 
lel dc magnetic fields. The drop occurs in the regime where A > 
8/subn/ and occurs over a temperature interval that is smaller than 
the one corresponding to the BCS dependence of A with tempera- 
ture. Because of the sharpness of the drop it is analyzed in terms 
of an increased conductivity in the normal state very close to 
T/subc/ due to enhanced fluctuations of superconducting regions 
at the surface. The possible role of these fluctuations for the 
nucleation of the superconducting siate is discussed. 


13659 Asphericity in the magnetization distribution of holmi- 
um. Felcher, G.P.; Lander, G.H.; Arai, T.; Sinha, S.K.; Spedding, 
F.H. (Argonne National Laboratory, Argonne, Illinois 60439). 
Phys. Rev., B; 13: No. 7, 3034-3045(1 Apr 1976). 

In a spiral magnetic structure an aspherical magnetic mo- 
ment distribution around the ions gives rise to a new set of diffrac- 
tion lines indexed as third-order satellites. Neutron-diffraction 
measurements have been made on single crystals of holmium and a 
Ho .9Sc., alloy to determine the magnetic structures as a function 
of temperature, and measure the intensities of the third-order 
satellites. From these intensities the experimental asphericity of the 
magnetization density is compared to that calculated with a single- 
ion model. The agreement between theory and experiment is 
qualitative; the experimental intensities being larger by a factor of 
~ 1.5. The temperature dependence of the third-order satellite is 
in good agreement with a simple model proposing exchange 
splitting of the free-ion multiplet, with a negligible crystal-field in- 
teraction. 


CORROSION AND EROSION 


REFER ALSO TO CITATION(S) 12336, 12337, 12338, 12538, 
12970, 13025, 13032, 13157, 13313, 13319, 13604, 13750 
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13660 (AECL—5260) of cold-worked zirconi- 
um—2.5 wt% niobium alloy to hydrogen cracking. 
Coleman, C.E. (Atomic Energy of Canada Ltd., Chalk River, On- 
tario. Chalk River Nuclear Labs.). Jan 1976. 28p. Dep. NTIS (US 
Sales Only) $4.00. AECL $3.00. 

Notched tensile specimens of cold-worked zirconium—2.5 
gn niobium alloy have been stressed at 350 and 520°K. At 
3 , above a ible threshold stress of 200 MPa, specimens 
exhibited delayed failure which was attributed to hydride cracking. 
Metallography showed that hydrides accumulated at notches and 
tips of Frowing cracks. The time to failure appeared to be indepen- 
dent of hydrogen content over the range 7 to 100 ppM hydrogen. 
Crack growth rates of about 10~' m/s deduced from fractography 
were in the same range as those necessary to fracture pressure 

asymptotic stress intensity for delayed failure, K/sub 
1H/, to be about 5 MPa,\/m. With this low value of 
K/sub 1H/ small surface flaws may propagate in pressure tubes 
which contain large residual stresses. Stress relieving and modified 
rolling procedures reduce the residual stresses to such an extent 
that only flaws 12 percent of the wall thickness or greater grow. At 
520°K no failures were observed at times a factor of three greater 
than times to failure at 350°K. Zirconium—2.5 wt. percent niobi- 
um appears to be safe from delayed hydrogen cracking at the reac- 
tor operating temperature. 


13661 (NTIS/PS—75/749) Hydrogen embrittlement of metals. 
A y with abstracts. Search period covered: 
1964—August 1975. Smith, M.F. (National Technical Information 
Service, Springfield, Va. (USA)). Oct 1975. 285p. NTIS $25.00. 

The research covers the hydrogen embrittlement of both 
ferrous and nonferrous metals and alloys and includes nuclear 
technology, aircraft metallurgy, mechanical properties, testing, 
electroplating, fatigue, corrosion and fracture. Contains 230 ab- 
stracts. (auth) 


13662 (ORNL—5116) Interface 
of binary alloys. Yurek, G.J. (Oak Ridge National Lab., Tenn. 
by Ne Apr 1976. Contract W-7405-eng-26. 28p. Dep. NTIS 


The stability of a planar alloy/scale interface during the dif- 

fusion-controlled oxidation of a homogeneous, single-phase binary 
alloy depends on both the thermodynamic and transport properties 
of the system under consideration. A criterion is presented that 
can be employed to predict the stability of a planar alloy/scale in- 
terface for the specified reaction temperature, alloy composition, 
and chemical potential of the oxidant when only one component of 
the alloy is oxidized, anion diffusion predominates in the scale, and 
the solubility of oxygen in the alloy is essentially zero. A planar 
alloy/scale interface (a single-phase scale) is the preferred growth 
morphology if diffusion in the oxide phase is the rate-limiting step 
of the oxidation reaction. An uneven alloy/scale interface (a two- 
dhase scale) is expected if diffusion in the alloy phase is the rate- 
determining step. This stability criterion is equivalent to the 
criterion derived by Wagner for the case of predominant cation 
diffusion in the scale. 
13663 (TT—74-58009) High-temperature oxidation and wear 
resistance of copper diffusion-saturated by aluminium, nickel, and 
zirconium. Vavilovskaya, N.G.; Timonina, L.G. Translated from 
Zashch. Pokrytiya Met.; 5: 177-179(1971). 7p. (DMDC— 14086). 
NTIS $3.25. 

Sponsored in part by National Science Foundation, 
Washington, D.C. Special Foreign Currency Science Information 


the oxidation 


The surface of copper specimens were saturated with alu- 
minum, nickel, and zirconium metals by packing the copper in 
powders of the respective metals (or combinations eq. aluminum 
and nickel, aluminum and zirconium) and interdiffusing them at 
temperatures ranging from 850 to 950°C. The resulting interdiffu- 
sion zones were studied with microhardness readings, x-rays, and 
metallographic examination. These same specimens were then ox- 
idized in air at 850°C for 25 hours. The wear resistance and oxida- 
tion resistance of the surface-alloyed specimens was greater than 
the unprotected copper metal. (GRA) 


13664 Oxidation characteristics of Ta—10W and 
Ta—10W—2.5 Hf alloys. Pawel, R.E.; Campbell, J.J. (Oak Ridge 
National Lab., TN). pp v of In Stress effects and the oxidation of 
metals. Cathcart, J.V. (ed.). New York; American Inst. of Mining, 
Metallurgical, and Petroleum Engireers, Inc. (1975). 

Early stages of oxidation of the alloys Ta—10W and T.222 
were studied at 500 to 800°C in dry oxygen at atmospheric pres- 
sure. Both alloys exhibited a period of protective oxidation fol- 
lowed by an accelerating rate due, at the lower temperatures, to 
the initiation and lateral growth of high-rate regions consisting of 

rous, nonprotective oxide. At the higher temperatures, the oxide 


Im was more resistant to this form of breakdown which resulted 
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in comparatively longer periods of protection. Measurements of 
the strain induced in specimens of these alloys during oxidation 
were made by the flexure technique. The kinetics of flexure in the 
ive stage of oxidation over the above temperature 
were determined and compared to the kinetics of oxidation. 
high stresses undoubtedly existed in the oxide layers themselves, 
the major contributor to flexure under these conditions was judged 
to be oxygen solution effects in the alloys. The experimental 
results are examined in terms of the kinetics of the reactions and 
of the morphologies of the reaction products for the individual al- 
loys and for unalloyed tantalum. (auth) 


13665 Mechanisms of stress and relaxation during 
the oxidation of U alloys. Cathcart, J.V.; Petersen, G.F. (Oak Ridge 
National Lab., TN). pp v of In Stress effects and the oxidation of 
metals. Cathcart, J.V. (ed.). New York; American Inst. of Mining, 
Metallurgical, and Petroleum Engineers, Inc. (1975). 

Very large stresses arise in the oxide scales during the ox- 
idation of a variety of U alloys. The stress generation is related to 
the mode of diffusion in the oxide and to the oxide morphology. 
Several stress relaxation mechanisms are discussed. These include 
the creep of both oxide and substrate, cracking of the oxide, and a 
vacancy flow mechanism similar to Nabarro—Herring creep. 
Specific examples of these various phenomena are drawn from 
results obtained during the oxidation of U—Nb, U—Mo, and 
U—Nb—Zr alloys. (auth) 


13666 Corrosion resistance of type 316 stainless steel to 
Li,BeF. Keiser, J.R.; DeVan, J.H. (Oak Ridge National Lab., TN). 
Trans. Am. Nucl. Soc.; 22: 160(Nov 1975). 

From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


13667 Lithium-stainless steel corrosion studies. Selle, J.E.; 
DeVan, J.H. (Oak Ridge National Lab., TN). Trans. Am. Nucl. 
Soc.; 22: 161(Nov 1975). 

From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


13668 Study of sulfur embrittled oxygen-free copper. Clough, 
S.P.; Stein, D.F. (Michigan Technological Univ., Houghton). Ser. 
Metall.; 9: No. 11, 1163-1166(Nov 1975). 

The embrittlement phenomena in Cu, associated with grain 
boundary segregation of S was studied. A mechanism of equilibri- 
um segregation in the Cu—S system at grain boundaries is 

as the origin of intergranular embrittlement. It is sug- 

that embrittlement observed in a specimen of commercial 

Cu did not occur in the solid state but is instead a remanent of the 
initial casting operation. (JRD) 


13669 Hydrogen in palladium—chromium alloys. 
Swansiger, W.A.; Swisher, J.H.; Darginis, J.P.; Schoenfelder, C.W. 
(Univ. of California, Livermore). J. Phys. Chem.; 80: No. 3, 308- 
312(29 Jan 1976). 

As part of a search for new palladium alloys with attractive 
permeation characteristics for hydrogen isotopes, alloys containing 
9.3, 16.8, and 24.2 atom percent chromium were evaluated in the 
temperature range from 322 to 449 K. The permeation coefficient, 
diffusion coefficient, and hydrogen solubility were all found to 
decrease with increasing chromium content. The solubility was 
found to obey Sievert's law in all alloys. The permeation coeffi- 
cients deviated slightly from classical diffusion-controlled behavior. 
These deviations are attributed to slow molecular dissociation and 
adsorption of hydrogen on the surface at low pressures. In some 
preliminary experiments at high pressure, the Pd-16.8 atom per- 
cent Cr alloy retained its structural integrity while a commercially 
available Pd-25 atom percent Ag alloy was susceptible to cracking 
and blistering. 


13670 Corrosion behavior, mechanical properties, and long- 
term aging of nickel-plated uranium. Dini, J.W.; Johnson, H.R.; 
Schoenfelder, C.W. (Univ. of California, Livermore). Nucl. 
Technol.; 28: No. 2, 249-255(Feb 1976). 

The behavior of nickel-plated uranium upon exposure to 
moist nitrogen was evaluated. Plating thicknesses of 0.051 mm (2 
mil) were adequate to prevent corrosion. Specimens with thinner 
coats showed some corrosion and some reduction in mechanical 
properties during subsequent testing. Plated samples exposed to 
dry air at ambient pressure for 10 y showed no corrosion and no 
degradation of mechanical properties. Surface and bulk hydrogen 
content, as well as free hydrogen generated during the test, were 
measured to determine the extent of corrosion. Results support an 
earlier a mechanism for uranium corrosion at low humidi- 
ties. (auth) 


1426 ERDA ENERGY RESEARCH ABSTRACTS a 
| 


13671 Stainless-steel weight loss in nitrogen-contaminated 
lithium. Schlager, R.J.; Patterson, R.A.; Olson, D.L.; 


Bradley, W.L. (Colorado School of Mines, Golden). Nucl. 
Technol.; 29: No. 1, 94-97(Apr 1976). 

The weight loss behavior of Type 304L stainless steel in 
liquid lithium of high nitrogen concentrations was determined and 
empirical weight loss expressions as a function of temperature and 
pogo concentration were found. The nitrogen concentration 
was found not to alter the thermally activated mechanism, but to 
influence the weight loss rate through a pre-exponential factor. 


RADIATION EFFECTS 


REFER ALSO TO CITATION(S) 12763, 12764, 12765, 12766, 
12767, 12768, 12769, 12770, 12772, 12825, 12955, 12965, 
13611, 13803, 14264, 15283, 15321, 15322, 15323, 15324, 15336 


13672 (CONF-741040—P2, pp 255-262) Implantation into 
formation and production. 


metals: compound Myers, S.M. 
(Sandia Labs., Albuquerque, NM). 1974. vr 

From 3. conference on the use of small accelerators; 
Denton, Texas, USA (21 Oct 1974). 

In Proceedings of the third conference on application of 
small accelerators. Vol. II. 

lon implantation in metals can be used in two ways: first, 
for the modification of composition in the near-surface region of a 
solid, where it is uniquely capable of producing states not achieva- 
ble by equilibrium means; and second, for the controlled introduc- 
tion of damage. Qualitative differences from the more well- 
developed area of implantation in semiconductors include the 

« degree of annealing of defects in metals and the much 
Fisher fluence levels which are of interest. Basic research on the 
implantation process in metals generally is concerned with one or 
more of three phenomena: the lattice location occupied by im- 
planted ions when the temperature is low enough to prevent ag- 
glomeration; characterization of precipitation processes at higher 
temperatures; and effects produced by implantation damage. Ex- 
periments directed toward applications show great potential for 
fabrication of superconductors, modification of the corrosion and 
mechanical properties of surfaces, studies of metallic diffusion and 
alloying, and simulation of reactor radiation effects. 


13673 (COO— 1367-63) Mechanical effects of electron irradia- 
tion in iron Meshii, M.; Sato, A. (Northwestern 
Univ., Evanston, Ill. (USA). Dept. of Materials Science and En- 
gineering). 1976. 7p. (CONF-751006—24). Dep. NTIS $3.50. 

From International conference on radiation damage in 
metals; Gatlinburg, Tennessee, USA (5 Oct 1975). 

Electron irradiation (2 MeV, up to 6 x 10" e/cm*) 
decreased the yield stress of iron single crystals in the temperature 
range from 4.2 to 80°K. The softening effect was highly dependent 
on the tensile axis orientation. The temperature and strain rate de- 
pendency of the yield stress was increased by the irradiation. The 
annealing of the softening took place between 90 and 150°K. The 
observation is consistent with an intrinsic solid solution softening 
mechanism based on the enhancement of screw dislocation motion 
due to dispersed interstitials. (auth) 


13674 (COO— 1367-73) Effect of point defects on mechanical 
properties of metals. Progress report, January 1, 1975—December 
31, 1975. Meshii, M. (Northwestern Univ., Evanston, Ill. (USA). 

it. of Materials Science and Engineering). Dec 1975. Contract 
AT(11-1)-1367. 12p. Dep. NTIS $3.50. 

Results of research activities are presented on electron ir- 
radiation softening in pure Fe, effects of impurities on electron ir- 
radiation softening, electron microscopic investigation of electron 
peng softening, surface film softening, and dislocation mo- 
tion. ( ) 


13675 (HEDL-SA—655) Effect of silicon on microstructure of 
neutron irradiated type 316 stainless steel. Brager, H.R. (Hanford 
Engineering Development Lab., Richland, Wash. (USA)). May 
1974. Contract E(45-1)-2170. 21p. (CONF-740651—8). Dep. 
NTIS $3.50. 
From Symposium on the effects of radiation on structural 
materials; Gatlinburg, Tennessee, USA (11 Jun 1974). 
Solution-treated AISI 316 SS containing 0, 0.5, 1, 1.5, and 2 
wt percent Si was irradiated in EBR-II to low fluences of 2 to 4 x 
and examined by transmission electron microscopy. Results 
are: The absence of Si (less than 0.01 percent) greatly decreases 
the swelling resistance by enhancing void nucleation. At 405°C, in- 
creasing the Si content decreases swelling by inhibiting void 
nucleation, while at 610°C, a complex relation exists betwween 
swelling and Si content due to heterogeneous void formation and 
its association with second-phrase precipitates. (DLC) 


13676 (HEDL-TME—75-95) Irradiation effects on reactor 
structural materials. Semiannual progress report, March 
1975—July 1975. Claudson, T.T. (Hanford Engineering De 
ment Lab., Richland, Wash. (USA)). Dec 1975. Contract E(45-1)- 
2170. vp. Dep. NTIS $11.75. 
Mechanical p ties and irradiation effects are 

by Aerojet, ANL, Al, GE, HEDL, NRL, ORNL, PNL, and Univ. of 
Cincinnati for: T: 304, 304L, and 316 stainless steels; Inconel 
718; nickel; Ni alloys; V alloys; Mo; Nb; and Nb--1 Zr. (DLC) 


13677 Damage function analysis. McElroy, W.N. (Hanford En- 
eae ent Lab., Richland, WA); Simons, R.L.; Doran 
.G.; , G.R. J. Test. Eval.; 3: No. 3, 220-229(May 1975). 

From ASTM minisymposium on neutron dosimetry and 
a for materials applications; San Diego, CA (3 

The current status and procedures associated with damage 
function is as it applies to the development, design, and 
operation of nuclear reactors are reviewed. function anal- 
ysis provides a systematicall lied engineering approach for 
estimating fluence limits their uncertainties for neutron-in- 
duced property changes for reactor materials and components. A 
summary of derived, quasi-empirical damage functions is provided 
and emphasis is placed on the need for standardization in their 
definition and application. Included is a discussion of the calcula- 
tion and use of displacement production as an energy-dependent 
measure of exposure and displacement cross sections for damage 
function analysis. A brief review is given of the current and pro- 
jected status of the neutron flux-fluence spectra characterization 
that is essential for damage function analysis. (auth) 


13678 Radiation damage units for steel. Beeler, J.R. Jr. (North 
Carolina State Univ., Raleigh). J. Test. Eval.; 3: No. 3, 230- 
237(May 1975). 


units are needed to correlate radiation effects data 
from different types of radiation sources and to standardize experi- 
mental and testing procedures. In the case of radiation-induced 
changes in the mechanical properties of structural materials, useful 
damage units are the production rates per unit volume of mobile 
defects, immobile defect clusters, and interstitial dislocation loops. 
Quantitative recipes are given for the production of these and 
other related ects in steel at reactor operating temperatures. 
(auth) 


13679 Effects of cold working and heat treat- 
ment on void formation in neutron-irradiated type 316 stainless 
steel. ye H.R. (Westin Hanford Co., Richland, Wash. 
(USA)). J. Nucl. Mater.; §7: No. 1, 103-118(Jul 1975). 

The effect of fast-neutron irradiation on void formation in 
Type 316 stainless steel having undergone specific thermal- 
mechanical treatments was investigated by transmission electron 
microscopy. The study showed that, for irradiation at the three 
lower temperatures (420, 475, and 580°C): (1) the void volume 
decreased with increasing cold work; (2) the reduction in swelling 
was due to a decrease in both void-number density and void size; 
(3) the decrease in void size with increasing cold-work level was 
enhanced at higher irradiation temperatures; (4) cold —— 
from 0 to 10 percent decreased the void-number density, and voi 
volume, more than in the range from 1* to 20 percent; (5) void 
formation in the 20 percent cw steel which had been heat treated 
100 h at 650°C before irradiation was similar to that of the solu- 
tion-treated steel. The temperature dependence of swelling of the 
cold-worked material was different from that of the solution- 
treated steel. (NL) 


13680 Tensimetric, x-ray, and SEM studies of deuteron 
ping in titanium. Sheft, I.; Reis, A.H. Jr.; Gruen, D.M.; Peter- 
son, S.W. (Argonne National Lab., IL). Trans. Am. Nucl. Soc.; 22: 
166-168(Nov 1975). 
From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


13681 Effects of neutron irradiation on the critical current of 
Nb,Sn at high field. Snead, C.L. Jr. (Brookhaven National Lab., 
Upton, NY); Parkin, D.M. Trans. Am. Nucl. Soc.; 22: 157- 
158(Nov 1975). 

From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


13682 Helium charging of metals by tritium decay. Remark, 
J.F. (Battelle Northwest Labs., Richland, WA); Johnson, A.B. Jr.; 
Farrar, H. IV; Atteridge, D.G. Trans. Am. Nucl. Soc.; 22: 175- 
176(Nov 1975). 
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From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


13683 Effect of helium on void in vanadium. Brimhall, 


J.L.; Simonen, E.P. (Battelle Northwest Labs., Richland, WA). 
Trans. Am. Nucl. Soc.; 22: 176(Nov 1975). 

From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


changes in irradiated 
, J.; Wiffen, F.W. (Oak Ridge National 
Lab., TN). Trans. Am. Nucl. Soc.; 22: 176-177(Nov 1975). 
From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


13685 Temperature and fluence limitations for a type 316 
stainless-steel CTR first wall. Bloom, E.E.; Wiffen, F.W.; Maziasz, 
P.J. (Oak Ridge National Lab., TN). Trans. Am. Nucl. Soc.; 22: 
178-179(Nov 1975). 

From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


13686 Compressive creep of neutron-irradiated molybdenum. 
Zielinski, R.E. (Monsanto Research Corp., Miamisburg, OH); 
Sikka, V.K. Trans. Am. Nucl. Soc.; 22: 200(Nov 1975). 

From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


13687 Spatial dependence of void growth rates in the irradia- 
tion of thin foils: theory and calculations. Guthrie, G.L.; Straalsund, 
J.L. (Westinghouse Hanford Co., Richland, WA). Scr. Metall.; 9: 
No. 11, 1149-1152(Nov 1975). 

Results are presented of studies on the steady state spatial 
distribution of D/sub v/C/sub v/—D/sub I/C/sub I/ near the boun- 
dary of thin foils during irradiation, where the D’s are diffusivities, 
the C’s are point defects, and the subscripts refer to vacancies and 
interstitials. It was found that the effects of the surface condition 
on void nucleation and growth can be assessed properly only by in- 
cluding biased sinks and considering the spatial dependence of 
D/sub v/C/sub v/—D/sub I/C/sub I/. This results in a deeper sur- 
face effect, and a different dependence on generation rate, tem- 
perature, and microstructure. (JRD) 


13688 M of enhanced diffusion under ion irradiation. 
Myers, S.M.; Amos, D.E.; Brice, D.K. (Sandia Laboratories, Al- 
buquerque, New Mexico 87115). J. Appl. Phys.; 47: No. 5, 1812- 
1819(May 1976). 

The differential equations which govern enhanced diffusion 
under ion irradiation are solved using recently developed numeri- 
cal techniques. Accurate time-dependent profiles for vacancies, in- 
terstitials, and diffusing atoms are generated thereby with minimal 
computer time. The theoretical description is improved further by 
incorporating refined calculations of the atomic displacement rate 
by energetic ions. Three representative cases of enhanced diffusion 
are treated in detail: Al diffusion in Al under 100-keV Al irradia- 
tion, Al diffusion in Al under uniform irradiation, and W diffusion 
in W under 100-keV proton irradiation. It is shown that more in- 
formation may be obtained from the diffused atomic profiles if the 
irradiation damage rate varies with depth in a known way over the 
diffusion region. Under this condition, both the shape and the time 
dependence of the atomic profile are sensitive to the rate coeffi- 
cient for point-defect annihilation. When the annihilation coeffi- 
cient is so determined, the point-defect creation rate can be 
uniquely related to the enhanced atomic diffusion coefficient. 
Under irradiation with a limited range, the atomic profiles typically 

through a complicated form, but ultimately reach a flat sh 
with a relatively abrupt drop-off at greater depths. This end condi- 
tion is qualitatively independent of the detailed structure of the ir- 
radiation profile, but the sharpness of the drop-off is a function of 
the rate coefficient for point-defect annihilation. (AIP) 


CERAMICS, CERMETS, AND REFRACTORIES 
REFER ALSO TO CITATION(S) 12334, 13601 


PREPARATION AND FABRICATION 
REFER ALSO TO CITATION(S) 13211, 13603, 13680 
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13689 (BM-RI— 8079) Nitride intermediates in the preparation 
of columbium, vanadium, and tantalum metals (in two parts). 1. 
Nitride preparation. Guidotti, R.A.; Atkinson, G.B.; Kesterke, D.G. 
(Bureau of Mines, Reno, Nev. (USA). Reno Metallurgy Research 
Center). 1975. 25p. Bureau of Mines, Washington, DC. 

The Federal Bureau of Mines has studied the reaction of ox- 
ides of niobium, vanadium, and tantalum with ammonia in vertical, 
gas-solids reactors at temperatures ranging from 300 to 1300°C 
with the goal of preparing nitride intermediates for subsequent 
preparation of the metals by a thermal-decomposition step. The 
best nitride conversions were obtained in nonmetal reactors. With 
Nb,O;, V,O3, and V,O,, low-temperature maxima in reaction rates 
occurred at 800, 800, and 450°C, respectively, during oxynitride 
formation (in Al,O;) at 1 atm of pure ammonia. Conversion of the 
oxynitride, in a second step, to the mononitride was optimum at 
1200°C for niobium and 1050°C for vanadium. In the case of 
Ta,O;, the rate of reaction to form Ta;N,; (in a single step) was 
highest at 900°C, where the presence of up to 5 percent methane 
was found to be beneficial; improved results were obtained by con- 
ducting the nitriding in a rotary kiln. Optimum space velocities (in 
the vertical Al,O, reactor) ranged from 5280 hr~' for Nb,O, to 
7950 hr-' for V,O;. Oxide particle size had little effect upon reac- 
tion rates. Under fully optimizing conditions, products containing 
less than | percent oxygen were readily obtained in under 6 hours. 


13690 (BNWL-CC—428) Fabrication of ceramic target cores 
by the pellet process for PT-NR-57. Gurwell, W.E. (Battelle Pacific 
Northwest Labs., Richland, Wash. (USA)). 11 Jan 1966. 44p. 
Dep. NTIS $4.00. 

Declassified 17 Feb 1976. 

y-LiAlO, pellets 1.124 inches in diameter were fabricated to 
79 and 89 percent of theoretical density (2.62 g/cc) from commer- 
cial aluminate powders having average particle sizes greater than 
50 microns. A binder of 1 wt% stearic acid was dry blended into 
the powders before pressing. Pellets were sintered on coarse alu- 
mina grain (24 mesh) at 1325°C, centerless ground to diameter, 
and canned in one foot long aluminum (8001 alloy) cans. 


13691. (BNWL-CC—429) Fabrication of ceramic target cores 
by the bulk sinter-V IPAC for PT-NR-57. Gurwell, W.E. 
(Battelle Pacific Northwest Labs., Richland, Wash. (USA)). 10 
Dec 1966. Contract AT(45-1)-1830. 12p. Dep. NTIS $3.50. 

Declassified 17 Feb 1976. 

y-LiAlO, was vibrationally compacted with a resulting 
packing efficiency of 86%. Particle density of 80.8% was obtained 
by conventional pressing and sintering. The average compacted 
density of the 55 elements fabricated was 69.5% of 2.62 g/cc. 


13692 (BNWL-CC—863) Compaction of lithium aluminate 
and lithium silicate high energy rate compaction and 
hot pressing. Gurwell, W.E. (Battelle Pacific Northwest Labs., 
Richland, Wash. (USA)). 10 Oct 1966. 13p. Dep. NTIS $3.50. 

Declassified 17 Feb 1976. 

Lithium aluminate and lithium metasilicate powders com- 
pacted to 82% of theoretical density by hot pressing at 119,000 psi 
and at either 500 or 800°C were well bonded. The same powders 
pressed at room temperature at 119,000 psi had densities of 75 to 
77%, and were not bonded. Lithium aluminate powders pneumati- 
cally impacted at 800 and 1200°C under pressures from 115,000 
psi to 350,000 psi were well bonded. Approximately 97% of 
theoretical density was attained at 345,000 psi and 1200°C. Rela- 
tionships between compacted density and punch pressure, or ener- 
gy, are plotted. 


13693 (SAND—75-0396) Metallizing of machinable glass 
ceramic. Seigal, P.K. (Sandia Labs., Albuquerque, N.Mex. (USA)). 
Feb 1976. Contract AT(45-1)-789. 30p. Dep. NTIS $5.00. 

A satisfactory technique has been developed for metallizing 
Corning (Code 9658) machinable glass ceramic for brazing. 
Analyses of several bonding materials suitable for metallizing were 
made using microprobe analysis, optical metallography, and tensile 
strength tests. The effect of different cleaning techniques on the 
microstructure and the effect of various firing temperatures on the 
bonding interface were also investigated. A nickel paste, used for 
thick-film application, has been applied to obtain braze joints with 
strength in excess of 2000 psi. 


13694 (SAND—75-0614) Sizing single crystal i. Bush- 
mire, D.W. (Sandia Labs., Albuquerque, N.Mex. ( SA)). Mar 
1976. Contract AT(29-1)-789. ag Dep. NTIS $4.50. : 
Although there are several significant advantages to using 
single crystal sapphire as substrate material for hybrid microcir- 
cuits, the sizing of this material can be far more troublesome than 
the sizing of alternate material, such as polycrystal alumina. The 
work done in developing a satisfactory method of sizing sing 
crystal sapphire is described. The results of sizing using ace 
wheels, wire saws, and laser scribers are given. It was concl 
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that laser scribing is a viable method of sizing if the ire is 

parallel to the r plane. This takes advantage of the easy 
crystal cleavage planes and reduces the risk of edge chipping and 
nonperpendicular breaking. 


13695 (UCRL-Trans— 10743) Novel reduction procedure for 
the rectification of SmF,, YbF,, SmS, YbS, and EuO. Petzel, T.; 
Greis, O. Translated from Z. Anorg. Allg. Chem.; 396: 95- 
102(1973). 14p. Dep. NTIS $3.50. 

A technique is described, by which the compounds SmF,, 
EuF,, YbF,, SmS, YbS, and EuO can be prepared by reduction of 
the trifluorides, sesquisulfides, and of europium sesquioxide, 
respectively, with the gaseous rare earth metals. By this technique 
the contamination of the reaction products with several specific 
impurities usually contained in the condensed rare earth metals 
can be avoided. Analytical data and lattice parameters of the com- 
pounds prepared by this method are given. (auth) 


13696 Preparation of sodium trisilicate glasses of varying water 
content. Baughman, R.J.; McVay, G.L. (Sandia Labs., Al- 
buquerque, NM). Mater. Res. Bull.; 11: No. 2, 143-149(Feb 
1976). 

Various properties of glasses are affected by small amounts 
of structural water. This water is known to be present in essentially 
all silicate glasses. Much of the differing values reported for vari- 
ous properties, such as electrical resistivity and diffusitivity, 
probably is caused by using glass samples with varying water con- 
tent. A technique was developed for making glasses with nearly 
any desired level of water content. 


STRUCTURE AND PHASE STUDIES 


13697 Crystal growth, and electrical and magnetic properties 
of Ba,CoWO,. Khattak, C.P.; Hurst, J.J.; Cox, D.E. (Brookhaven 
National Lab., Upton, NY). Mater. Res. Bull.; 10: 1343- 
1348(1975). 

Single crystals of the ordered perovskite Ba,CoWO, have 
been grown by the top-seeded solution technique from a flux of 

. The crystals grew with an octahedral habit with distinct 
(111) faces and showed a reasonably high degree of perfection. 
The mosaic spread of these crystals was measured by neutron dif- 
fraction techniques. Magnetic measurements indicated antifer- 
romagnetic behavior ‘with no distinguishable easy direction of mag- 
netization. Electrical measurements showed the conductivity to be 
high around 1000°K, comparable to that of LaCrO,. (auth) 


13698 Microstructure analysis and stress-stain behavior of a 
model refractory system MgO—CaMgSiO,. Snowden, W.E.; Pask, 
J.A. (Univ. of California, Berkeley). J. Am. Ceram. Soc.; 58: No. 
7-8, 311-314(1975). 

The effects of a silicate boundary phase on the high-tem- 
perature stress-strain behavior of MgO materials have been studied 
using a model system MgO—CaMgSiO, (monticellite, CMS). 
Specimens were fabricated by hot-pressing, or by hot-pressing and 
annealing, and contained up to 15 percent silicate phase. The 
boundary phase consisted primarily of CMS. The stress-strain 
behavior of these specimens in the range 1200 to 1400°C was 
strongly dependent on the degree of continuity of the grain boun- 
dary phase and on the temperature. (auth) 


13699 Crystal field splitting in Ti,O, via EPR spectroscopy. 
Houlihan, J.F. (Pennsylvania State Univ., Sharon); Madacsi, D.P.; 
Myulay, L.N. Mater. Res. Bull.; 11: No. 3, 307-313(Mar 1976). 
Previous attempts to describe the crystal field environment 
of the Ti** ion in the mixed valence phases of the titanium-oxygen 
m described by Ti/sub n/O/sub 2n-1/ have been hindered by 
lack of single-crystal EPR data. Using g-shift results from single 
crystals of TisO, in conjunction with LCAO calculations, it was 
shown that assignment of a D/sub 2h/ symmetry with rhombic field 
splitting parameters of E,-E,’ = 3100 cm™'; E,-E,’ = 6300 cm“; 
and E,-E,’ = 26,000 cm“ is consistent with available optical, x-ray 
and EPR data. In addition EPR spin-concentration measurements 
have been correlated with available electrical conductivity mea- 
surements to identify the site of the paramagnetic center responsi- 
ble for the observed EPR spectrum. 


13700 Thermodynamic study of structural and superconducting 
transitions in a V,Si single crystal. Viswanathan, R.; Johnston, D.C. 
(Brookhaven National Laboratory, Upton, New York 11973). 
Phys. Rev., B; 13: No. 7, 2877-2879(1 Apr 1976). 
Reported here is a direct comparison of the thermodynamic 
perties of the tetragonal and cubic phases of a single crystal 
i based on ac heat-capacity data obtained before and after ar- 
resting the structural transformation by copper cladding. Whereas 
the bulk superconducting temperatures are the same to within 
0.1°K, the entropy of the tetragonal phase at the transformation 
temperature ( ~ 20°K) is greater than that of the cubic phase by 
~ 240 +- 50 mJ/moleK. 
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13701 Structural distortions in the low-temperature phase of 
NbO, Pynn, R.; Axe, J.D.; Thomas, R. (Physics Depart- 
ment, Brookhaven National Laboratory, Upton, New York 11973). 
Phys. Rev., B; 13: No. 7, 2965-2975(1 Apr 1976). 

At about 810°C niobium dioxide undergoes an nee 
second-order transition between a high-temperature (HT) rutile 
structure and a low-temperature (LT) phase whose structure is 
slightly distorted from rutile. The primary order parameters of the 
transition are the amplitudes of sinusoidal displacement waves with 
wave vectors q/subp/ equivalent (1/4, +- 1/4,1/2). These waves 
give rise to a series of superlattice reflections in diffraction _ 
terns obtained with the LT phase. Additional superlattice reflec- 
tions occur at wave vectors which are related by the rutile point 

p to q/subm/ equivalent (1/2,1/2,0) and q/subx/ equivalent 
(1/2,0,0). The latter reflections may be diffraction harmonics or 
they may represent the presence of secondary distortions in the LT 

. A detailed neutron diffraction study at room temperature 
has allowed the LT structure to be determined and has demon- 
strated that both primary and secondary distortions are required 
for an adequate description of this phase. The general symmetry 
properties of the primary distortion are discussed and this distor- 
tion is discribed in terms of a simple model involving dimerization 
of c-axis chains of Nb atoms. 


MECHANICAL PROPERTIES 


13702 (AD/A—004998) Variation of fracture mirror radius 
with fracture stress for polycrystalline ceramics under various load- 
ing conditions. Technical report. Kirchner, H.P.; Gruver, R.M.; 
Sotter, W.A. (Office of Naval Research, Arlington, Va. (USA)). 
Nov 1974. Contract N00014-74-C-0241. 93p. NTIS $4.75. 

The results of fracture mirror measurements on a wide 
variety of ceramic materials fractured in flexural tests at various 
temperatures and in delayed fracture and impact tests at room 
temperature are presented. Much of this work was done by fracto- 
graphic observations on alumina, silicon nitride, zircon, steatite, 
and silicon carbide specimens fractured in an earlier investigation 
of flaws at fracture origins. (GRA) - 


13703 (AD/A—008081) An analysis of charpy impact testing 
as applied to cemented carbide. Technical information series report. 
Lueth, R.C. (General Electric Co., Detroit, Mich. (USA). Metal- 
lurgical Products Dept.). 21 Aug 1972. 27p. NTIS $3.75. 

The impact energy or impact strength of WC-Co alloys is 
currently determined by loading an unnotched '/, inch x '/, inch x 
2 inch sample in three point bending. This is done on a Charpy 
Impact tester of 24 ft Ib capacity (Model CIM-24, Manlabs, Inc.). 
The results of these tests are generally considered to be an indica- 
tion of the ‘‘toughness’’ of cemented carbide. However, much of 
the field experience where carbide is subjected to impact loading, 
such as in mining, does not correlate well with the charpy impact 
values of the various grades of cemented carbides. In an effort to 
better understand the nature and the limitations of impact testing, 
the test was studied in detail via instrumentation of both the tester 
and the specimen. (GRA) 


13704 Dynamic recrystallization of zirconium carbide. Darolia, 
R.; Archbold, T.F. (Univ. of Washington, Seattle). Scr. Metall.; 10: 
No. 3, 251-253(Mar 1976). 

Results of compression testing of ZrC are presented which 
show that in the range 1200 to 1800°C these materials may un- 
dergo dynamic recrystallization. The predominant deformation 
mechanism near the yield stress is carbon diffusion-assisted motion 
of dislocations. Oscillations appear in the curves for constant strain 
rate becoming pronounced at 1800°C. The oscillations are at- 
tributed to dynamic recrystallization. Successive recrystallization 
steps appear to be confined to grain boundary regions having ad- 
jacent grains yet to be crystallized. (JRD) 


PHYSICAL PROPERTIES 


REFER ALSO TO CITATION(S) 12997, 12998, 13023, 13746, 
13810, 15124 


13705 (LBL—4551) Variations in the ferroelectric and 
ties of lead zirconate titanate ceramics contain- 
Cr,O, additions. Dullea, J.F. Jr. (California Univ., Berkeley 
(USA). Lawrence Berkeley Lab.). Jan 1976. Contract W-7405- 
Eng-48. 49p. Dep. NTIS $4.00. 
Thesis. 


Effects of Cr,O, additions to Pb(Zro.52, Tip.4g) Os; (PZT) were 
investigated by doping with 0.05 and 0.20 wt. percent Cr,O, and 
measuring dielectric, ferroelectric, and piezoelectric properties be- 
fore and after poling under different conditions for time and tem- 
perature. The effects of Cr,O, were also studied by recording the 
current in a poling circuit as a function of an applied dc field in- 
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at a constant rate. The piezoelectric planar coupling 
and decreased tly at the higher doping level relative to the un- 
modified PZT. addition of FX was found to have the 
ity factor, Q/sub M/. The 
from the addition of 


ny as Cr**, an oxygen vacancy generator, at the higher _ 

level. Dielectric and ferroelectric properties of the modified 

relative to the unmodified PZT supported this. Polarization- 
field hysteresis indicated a domain wall pinning mechanism was 
operative in the modified PZT and is concluded to be a result of 
an increased vacancy concentration domain walls. Increased 
poling time or temperature resulted in higher values of k/sub p/ 
and significant changes in dielectric and ferroelectric properties of 
each composition studied. The poling time and temperature depen- 
dence of electrical properties is believed to be due to the rate of 
diffusion of vacancies, and domain wall mobility, both increasi 
as the temperature is raised and resulting in higher saturation 

ing at 1 reversal at 25 

ing pal polarization 


— Evidence for a conduction-electron transition from pres- 
sure dependence of NMR in CeP and CeAs. Weaver, H.T.; 
Schirber, J.E. (Sandia Laboratories, Albuquerque, New Mexico 
ail Phys. Rev., B; 13: No. 4, 1363- 1369(15 Feb 1976). 
uclear. (NMR) measurements as a 
ouiigiben of temperature and pressure have been made of the 
Knight shift K of *P and As contained in CeP and CeAs, respec- 
tively. The pressure derivative of K (d InK/dP) for both com- 
og shows a large increase near the temperature where K is 
wn to become nonlinearly related to the susceptibility. Detailed 
analyses of the NMR data show that behavior expected from either 
nonlinear hyperfine effects or valence changes of the Ce qualita- 
tively fail to account for the pressure pone. It is shown, however, 
that the effects of a sharp feature in the conducti tron densi- 
ty of states, located very near the Fermi energy, can produce the 
observed NMR. The pressure dependence of K for *'P in YbP was 
also studied. Very small pressure-induced changes in K occurred at 
low temperature with no anomalies in the pressure derivative such 
as observed in the Ce compounds. (AIP) 


13707 Photodesorption from powdered zinc oxide. Shapira, Y.; 
Cox, S.M.; Lichtman, D. (Univ. of Wisconsin, Milwaukee). Surf. 
Sci.; 50: 503- 514(1975). 

Mass spectrometric measurements of photodesorption from 
powdered ZnO under controlled radiation are reported. Neutral 
carbon dioxide and atomic oxygen prevail as the desorbing species. 
From photodeso: were rate decay curves cross sections are ob- 
tained for pho rption of ~2 x 10-'? cm? for O and ~4 x 
10-'® cm? for CO,. Both species desorb only when the incoming 
photon energy exceeds the ZnO band gap energy (3.2 eV). The 
desorption rate is linear with incoming photon flux. All the data 
seem to support a substrate dependent pape of photodesorption 
by neutralization of chemisorbed species by photogenerated holes. 
The temperature apg of the photodesorption rate for CO, 
yields a value of 0.26 eV for the apparent binding energy of the 
ph CO, molecule. (auth) 


13708 (BNL-tr—613) New high-temperature superconductor, 
Nb,Si. Pan, V.M.; Alekseevskii, V.P.; Popov, A.G.; Beletskii, Yu.I.; 
L.M.; Yarosh, V.V. Translated from Zh. ‘Eksp. Teor. Fiz. 
Pis'ma Red.; 21: No. 8 494-496( 1975). 7p. NTIS$4.50. 
Pre; engage by explosive bonding of Nos i is described. This 
has a superconducting temperature of 18.5 to 


13709 Pressure yy of helium and neon solubility in 
vitreous silica. Shelby, J.E. (Sandia Labs., Livermore, CA). J. Appl. 
Phys.; 47: No. 1, 133, 139(Jan 1976). 

The pressure dependence of helium (at 25°C) and neon (at 
150°C) solubility in vitreous silica has been measured at pressures 
up to 1400 atm. Results appear to be readily explained by a simple 
statistical thermodynamical model based on the Langmuir adsorp- 
tion model. Values for the accessible free volume of the glass net- 
work equal to 2.3 x 10?! atoms/cm* for helium and 1.3 x 107 
atoms/cm* for neon were obtained from these results. (auth) 


13710 Effect of lattice instability on superconductivity in sodi- 
um tungsten bronze. Ngai, K.L.; Silberglitt, R. (Naval Research 
Laboratory, Washington, D.C. 20375). Phys. Rev., B; 13: No. 3, 
1032-1039(1 Feb 1976). 

The effect of lattice instability on the electronic properties 
of the er ay bronzes, M/subx/WO,(0 < x < 1), is considered. A 
model of the free energy which describes the various phases as 


ERA VOL. 1, NO.8 


local minima in configuration 


space is shown to provide a basis for 
understanding observed and transformations them where M is an 
alkali metal. For the case of Na/subx/WO,, the effect on the super- 


conducting transition temperature of a phonon which is assumed 
to soften as a function of x is explicitly calculated. Tunneli 
between the local ee is assisted this sof 
phonon. Good agreement is ined with recent experimental ob- 
servations of a dramatic increase in T/subc/ as x decreases and ap- 
proaches the critical value for transition between the supercon- 
ducting and semiconducting tetragonal phases. Noteworthy fea- 
tures of this work are that the structural transformation does not 

to a simple condensation of the soft phonon, and also 
that the softening and configurational tunneling are con- 
sidered simultaneously. (AIP) 


13711 Fermi-surface measurements in normal and supercon- 
ducting 2H-NbSe,. Graebner, J.E.; Robbins, M. (Bell Laboratories, 
Hill, New Jersey 07974). Phys. Rev. Lett.; 36: No. 8, 422- 
Moray Feb 1976). 

Landau quantum oscillations are observed for the first time 
in the layered, superconducting, are 
wave compound 2H-NbSe;. The oscillations are observed 
above H/subc/, but also below H/subc/,, with somewhat re | 
scattering. This is interpreted as scattering of the orbiting normal 
electrons from the flux lattice. The observed sheet of Fermi sur- 
face can be explained if Mattheiss’s augmented-plane-wave band 
structure is ified slightly. (AIP) 


CORROSION AND EROSION 
REFER ALSO TO CITATION(S) 12321, 12333 


RADIATION EFFECTS 


REFER ALSO TO CITATION(S) 12609, 13013, 13206, 13207, 
13211, 13217, 13741 


13712 (BNL—20719) Radiation of nonmetallic solids. 
Goland, A.N. (Brookhaven National Lab., Upton, N.Y. (USA)). 
1975. 29p. (CONF-751164—1). Dep. NTIS $4.00. 

From Conference on radiation dam in metals; Cincin- 
nati, Ohio, United States of America *USA® (9 Nov 1975). 

A review of data and information on radiation damage in 
nonmetallic solids is presented. Discussions are included on defects 
in nonmetals, radiation damage processes in nonmetals, electronic 
damage processes, physical damage processes, atomic displace- 
— photochemical damage processes, and ion implantation. 
( ) 


13713 (UCID— 17073) LPTR irradiation of LLL BK-7 glass 
samples. MacLean, S.C.; Rowe, C.L. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 19 Jan 1976. Contract W- 
7405-Eng-48. 9p. Dep. NTIS $3.50. 

An account of irradiation of glass samples in the LPTR 
reactor is given. Irradiation procedures are described and irradia- 
tion exposure times and neutron fluence values are tabulated. 
(JRD) 


13714 Helium blistering of ceramic coatings on Hastelloy X and 
Nb—1% Zr. Kaminsky, M.; Das, S.K.; Ekern, R. (Argonne Na- 
tional Lab., IL). Trans. Am. Nucl. Soc.; 22: 165-166(Nov 1975). 

From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


13715 Hole transport in MOS oxides. Hughes, R.C.; EerNisse, 
E.P.; Stein, H.J. (Sandia Labs., Albuquerque, NM). /EEE Trans. 
Nucl. Sci.; NS-22: No. 6, 2227-2233(Dec 1975). 

From Annual conference on nuclear and space radiation ef- 
fects; Arcata, CA (14 Jul 1975). 

Hole and electron transport are rted for three different 
kinds of MOS oxides: wet, dry, and ion-implanted. The electron- 
hole pairs are generated in the bulk of the oxide by a 3 ns x-ray 
pulse and the separation of the electron and hole photocurrents is 
made possible by the large difference in mobility. The electrons 
are so mobile that they are swept from the oxide (or trapped in a 
heavily ion-implanted region) during the x-ray pulse. The holes, on 
the other hand, have much lower mobilities which depend strongly 
on the preparation of the oxide. In the dry oxide the nominal mo- 
bility at room temperature is several orders of magnitude higher 
than in the wet oxide. The mobility is strongly activated by tem- 
perature in the oxides, and at liquid N, temperature no hole mo- 
tion could be detected even though the electrons are still swept 
out. The low temperature charging of oxides can be understood in 
terms of the bulk trapped holes, but room temperature charging 
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seems to be dominated by ing close to the Si/SiO, interface 
face. Ion 


. page provides electron traps which seem to be as- 
with the lattice damage rather than the ion. The electron 
can be successfully annealed out at 900°C in 20 minutes. 
) 


HE 


Metamictization of lithium niobate by thermal neutrons. 

Primak, W.; Anderson, T.T. (Argonne National Lab., IL). Nucl. 

Technol.; 28: No. 2, 235-248(Feb 1976). 
Lithium niobate plates intended for 

for acoustical monitoring of reactors were subj 


tion lithium migration, surface crazing, and effects of irradia- 
tion storage at room temperature and of heating to | are also 


REFER ALSO TO CITATION(S) 13396 


13717 (BNL—20721) Concrete-polymer composites, a material 

corrosive environments. Kukacka, L.E.; Steinberg, M. 
(Brookhaven National Lab., Upton, N.Y. (USA)). 1976. 13p. 
(CONF-760309—1). Dep. NTIS $3.50. 

From International corrosion forum devoted exclusively to 
the protection and performance of materials; Houston, Texas, 
United States of America *USA® (22 Mar 1976). 

Significant improvements in the strength and durability pro- 
perties of concrete can be obtained by the formation of concrete- 
polymer composites. Methods for producing two materials, 
polymer impregnated concrete and polymer concrete, are 
discussed and their structural and durability properties sum- 
marized. Existing and potential applications for these materials 
such as for bridge decks, curbstones, pilings, pipe, and storage 
tanks are reviewed. 


13718 (BNL—50462) Concrete-polymer materials for 
applications. Final report. Kukacka, L.E.; Fontana, J.; Steinberg, 
M. (Brookhaven National Lab., Upton, N.Y. (USA)). Jun 1975. 
55p. (FHWA-RD—75-86). Dep. S $5.50. 

Research was done in three general areas: material proper- 
ties of polymer-impregnated concrete, repair of deteriorated and 
delaminated bridge decks, and polymer impregnation of new deck 
surfaces. Structural and durability properties of impregnated nor- 
mal and structural lightweight concretes were measured. Effects of 
temperature and cyclic loading were investigated and bond pull- 
out strength of reinforcement was measured. Process variables stu- 
died include monomer type, method of polymerization, aggregate 
pe. and air content of the concrete. Compared with the controls, 

properties of MMA-impregnated samples were improved by 
factors ranging from 2.6 to 4.5. Use of polymer-impregnated 
concrete to prevent chloride penetration into bridge decks was 
demonstrated and prototype deck panels have been evaluated. Im- 
pregnation offers a potential solution to the bridge deck deteriora- 
tion problem. Impregnated curbstones are also being tested. 
Techniques for repairing highly deteriorated and delaminated 
bridge decks by monomer impregnation were demonstrated in field 
tests in which a 6-in.-thick section of deck was impregnated. Cores 
taken from the reconstituted deck had compressive strengths and 
water absorptions of 5000 psi and 1.6 percent, respectively. Plans 
to repair an entire deck are being formulated by NYSDOT. Low- 
viscosity monc er systems that can be used to repair delaminated 
concrete have been developed. (auth) 


MECHANICAL PROPERTIES 


13719 (AD/A—008781) Strength characteristics of boron alu- 
minum composite subjected to combined stresses. Final report, 1 
Jan 1973-30 Jun 1974. Thomas, R.L. (Washington Univ., St. 
Louis, Mo. (USA). Materials Research Lab.). Oct 1974. Contract 
F33615-73-C-5026. 103p. NTIS $5.25. 

Quasi-static combined stress experiments were performed 
on 50 vol percent unidirectional Al/B Composites. The Failure 
Tensor Polynomial Criterion correlated the experimentally deter- 
mined failure surface within empirical accuracy. This program has 
also shown that the compressive axial strength is significantly 
greater than the tensile axial strength. Combined axial and shear 
Stress fatigue testing has been demonstrated and the results suggest 
that Al/B composites have good resistance to combined axial-shear 
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fatigue. Preliminary exploration indicates that the stress ma 
have a significant influence on strength. Additional won le this 
area is desi . (GRA) 
13720 (AD/A—009789) F resistance criteria for fiber- 
reinforced structures. report, 1 — 1971-30 Sep 
1974. Dvorak, G.J. (Duke Univ., Durham, N.C. (USA). Dept. of 
Civil ineering). Oct 1974. 14p. NTIS $3.25. 

research effort was concentrated on metal matrix com- 
posites, such as the Al—B, Al—Be, Cu—W, and similar systems. It 
was found that in as-fabricated composites with soft matrices 
fatigue failure can be prevented if the composite shakes down dur- 
ing cyclic loading. The fatigue strength of heat-treated composites 
is affected by residual microstresses, but failure can be prevented 
if the total microstresses are kept within the respective fatigue 
limits (at 10 to the 7th power cycles) of the constituents. These 
criteria for prevention of fatigue failure in metal matrix composite 
po were verified by extensive comparisons of theoretical pre- 

ictions with available experimental results. (GRA) 

13721 Acoustic emission from stress rupture and fatigue of an 
organic fiber composite. Hamstad, M.A.; Chiao, T.T. (Univ. of 
California, Livermore). pp 191-201 of In Special technica! publica- 
pm A Philadelphia; American Society for Testing and Materials 
( ). 

A series of tests was carried out to determine the scatter in 
acoustic emission data gathered during stress rupture and fatigue 
testing of a simple fiber-reinforced epoxy composite. Single-end or- 
ganic fiber-epoxy strands were monitored for acoustic emission 
during tension tests to failure, stress rupture tests, and dynamic 
fatigue tests. During the stress rupture and fatigue tests, the plots 
of summation of acoustic emission counts versus time were found 
to resemble metal creep curves in that primary, secondary, and 
tertiary regions could be distinguished. Because of a significant 
amount of scatter, only a limited correlation can be made between 
the slope of the summation of acoustic emission in the steady-state 
region and the specimen life during stress rupture and fatigue test- 
ing. In addition, flawed specimens were easily sorted out during 
the tension tests. These results indicate that acoustic emission data 

thered during composite fatigue and stress rupture testing might 
useful for life suelietien. (auth) 


PHYSICAL PROPERTIES 


REFER ALSO TO CITATION(S) 12773, 12810 


RADIATION EFFECTS 


REFER ALSO TO CITATION(S) 12771 


POLYMERS AND PLASTICS 


MECHANICAL PROPERTIES 
REFER ALSO TO CITATION(S) 12456 


13722 (NUREG—75/107) Photoelastic study of the dynamic 
fracture behavior of Homalite 100. Irwin, G.R.; Dally, J.W.; 
Kobayashi, T.; Etheridge, J.M. (Maryland Univ., College Park 
(USA). Dept. of Mechanical Engineering). Sep 1975. Contract 
AT(49-24)-0174. 129p. NTIS $5.78. 

This report describes an experimental investigation of the 
dynamic behavior of cracks propagation in Homalite 100, a brittle 
thermosetting polymeric material. Dynamic photoelectric isochro- 
matic fringe patterns associated with cracks propagating in center- 
pin-loaded, eccentric-pin-loaded and crack-line-loaded SEN 
= were recorded with a high speed multiple spark camera. 

ata was obtained from 11 tests over a range of crack velocities 
from arrest to the terminal velocity of 15,000 in/sec. The size and 
shape of the isochromatic loops was used to determine the instan- 
taneous values of K by matching analytical and experimental 
results. The analytical results employed a Westergaard stress func- 
tion of the form Z(z) = K/\/ 2mz[1 + (z/a)] and a superimposed 
sigma/sub ox/ = aK/./ 27a. Results were obtained »! computer 

rogram (FRACTURE) for different values of a, 8, K and a to 


give 8925 analytical fringe loops. Another computer program 
(SEARCH 1) was used to find the best fit to each experimentally 
determined loop based on a comparison function. After a close fit 
was obtained, the instantaneous K was determined. Results show 
that K/sub a/ and K/sub IC/ are nearly the same and that a in- 
creases abruptly from 0 to about 10, 


in/sec for modest in- 
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creases in K above 400 psi ,/in. Further increases in crack 
velocity require significant increases in K until terminal velocity is 
reached at K = 2000 psi,/in. At this value of K the crack attempts 
to branch and produces a large number of small branches. 


RADIATION EFFECTS 


REFER ALSO TO CITATION(S) 13712 


OTHER MATERIALS 
REFER ALSO TO CITATION(S) 13990 


PREPARATION AND MANUFACTURE 
REFER ALSO TO CITATION(S) 13601 


13723 (LA—6181) Effect of heat treatment temperature on 
binder thermal conductivities. Wagner, P. (Los Alamos Scientific 
Lab., N.Mex. (USA)). Dec 1975. Contract W-7405-eng-36. 4p. 
Dep. NTIS $4.50. 

The effect of heat treatment on the thermal conductivities 
of a pitch and a polyfurfuryl alcohol binder residue was in- 
vestigated. Graphites specially prepared with these two binders 
were used for the experiments. Measured thermal conductivities 
were treated in terms of a two-component system, and the binder 
thermal conductivities were calculated. Both binder residues 
showed increased thermal conductivity with increased heat treat- 
ment temperature. (auth) 


STRUCTURE AND PHASE STUDIES 


13724 Crystal structures and chemistry in the system 
Na/sub = 1+x/Zr,Si/sub x/P/sub 3-x/O,,. Hong, H.Y.P. 
(Massachusetts Inst. of Tech., Lexington). Mater. Res. Bull.; 11: 
No. 2, 173-182(Feb 1976). 

As part of a search for skeleton structures for fast alkali-ion 
transport, the system Na,/sub +x/Zr,Si/sub x/P/sub 3 - x/O,, has 
been prepared, analyzed structurally, and ion exchanged reversibly 
with Li*, Ag*, and K* ions. Single-crystal x-ray analysis was used 
to identify the composition NaZr,P,O,, and to refine its structure, 
which has rhombohedral space group R3c with cell parameters 
a/sub r/ = 8.815(1)A and c/sub r/ = 22.746(7)A. A small distor- 
tion to monoclinic symmetry occurs in the interval 1.8 <=x <= 
2.2. The structure for Na3Zr,Si,PO,,, proposed from powder data, 
has space group C2/c with a/sub m/ = 15.586(9)A, b/sub m/ = 
9.029(4)A, c/sub m/ = 9.205(5)A, and B = 123.70(5)°. Both 
structures contain a rigid, three-dimensional network of PO, or 
(SiO,) tetrahedra sharing corners with ZrO, octahedra and a three- 
dimensonally linked interstitial space. Of the two distinguishable 
alkali-ion sites in the rhombohedral structure, one is completely 
occupied in both end members, the occupancy of the other varies 
across the system from 0 to 100 percent. Several properties are 
compared with the fast Na*-ion conductor B-alumina. 


13725 (RCN—235) Critical points in magnetic systems, a 
neutron diffraction study of CsCoCl,2D,0. Bongaarts, A.L.M. 
(Stichting Reactor Centrum Nederland, Petten). Dec 1975. 141p. 
Dep. NTIS (US Sales Only) $6.00. 

Thesis. 

A review is given of the present phenomenological theories 
of critical points in terms of the scaling -, the universality-, and the 
smoothness hypothesis. The experimental part describes an in- 
vestigation by means of thermal neutron scattering to the magnetic 
phase transitions in the metamagnet CsCoCl;.2D,0, T/sub N/ = 
3.30°K. Along the line of critical points, that separates the antifer- 
romagnetic region from the paramagnetic region in the HT-phase 
diagram, the critical behavior is found both qualitatively and quan- 
titatively in agreement with the predictions of the smoothness 
hypothesis. A tricritical point is located at T/sub t/ = 1.85°K and 
H/sub t/ = 2.70 kOe, and a full set of tricritical exponents is ob- 
tained. It is demonstrated that these exponents are in agreement 
with the predictions of the scaling hypothesis at a tricritical point, 
but differ from the classical exponents predicted by recent renor- 
malization group techniques. 


PROPERTIES 


REFER ALSO TO CITATION(S) 13531, 13640, 13647, 13648, 
13653, 13994, 15137 
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13726 (CEA-CONF—3146) Nickel powders shape effect 
their isostatic com behavior. Cytermann, R.; 
Defresne, A.; Gilles, P. (CEA Centre d’Etudes Nucleaires de 
Saclay, 91 - Gif-sur-Yvette (France). Service de Chimie-Physique). 
1975. 7p. INIS. 

From One day symposium on isostatic pressing of powders; 
Loughborough, UK (11 Jun 1975). 

Two carbonyl nickel powders of the same purity, one spher- 
ical, the other of very irregular shape, were isostatically compacted 
at pressure from 0.5 to 13 Kbars with two compacting speeds: | 
Kbar/s and 1Kbar/15s. The influence of the powder shapes on the 
electrical resistivity, tensile strength and microcalorimetric mea- 
surements was studied. (FR) 


13727 (CEA-N—1817(Suppl.), pp 32-33) Magnetic properties 
of Fe** ions at octahedral and tetrahedral sites in the yttrium gar- 
net. Bonnet, M.; Delapalme, A.; Tcheou, F.; Fuess, H.; Thomas, 

In Grenoble Fundamen' esearch Department. Supple- 
ment to semi-annual bulletin no.7, January-June 1975. ILL poe 
ments. 

The Fe** magnetic moment distribution at octahedral and 
tetrahedral sites in (YIG) yttrium garnet was studied usi 
polarized neutron diffraction. Values obtained at each site are 3.75 
and 3.70u(B), respectively. YIG vibration parameters and yttrium 
= length (0.765 +- 0.007 x 10~'* cm) were determined. 
(FR) 


13728 (CEA-N—1817(Suppl.), pp 33-40) Polarized neutron 
determination of magnetic moments and form factors of 
Fe** in yttrium -iron garnet. Bonnet, M.; Delapalme, A.; Tcheou, 
F.; Fuess, H. 1975. 

In Grenoble Fundamental Research Department. Supple 
ment to semi-annual bulletin no.7, January-June 1975. ILL experi- 
ments. 

Polarized neutron experiments allowed the product yf of 
the magnetic moment and tic form factor for Fe** at oc- 
tahedral and tetrahedral sites in YIG to be determined. The quan- 
tity measured was the flipping ratio R = (1 + y)?/(1 - y)? with y= 
F(M)/F(N); F(M) is the magnetic structure factor and F(N) the 
nuclear structure factor. A Fourier transform of the magnetic am- 
plitudes yf(vector k) showed a net m tic moment at the ox- 
ygen ions as a result of an uncancelled moment transfer. (FR) 


13729 (ORO—4682-2) Sorption of cesium by graphites as a 
function of strontium and barium concentration at high tempera- 
tures. Progress report, February, 1, 1975—January 31, 1976. 
Pyecha, T.D. (North Carolina State Univ., Raleigh (USA)). 1976. 
Contract AT(40-1)-4682. 32p. Dep. NTIS $4.00. 

Cesium desorption isotherms on H-451 graphite were ob- 
tained at 800, 900, 1000, and 1100°C. Hysteresis was observed at 
cesium vapor pressures below 5 x 10°* atm on the 1000°C 
isotherm. A cesium background experiment indicated that the 
sorption tube background contribution is not a major factor in as- 
sessing the cesium behavior within the higher vapor pressure 
range. One strontium desorption experiment was conducted, using 
H-451 graphite impregnated to 2.28 wmoles Sr/g C. Two sorption 
experiments strontium impregnated H-451 graphite 
(approximately 5 and approximately 1 ymole/g) are about to 
begin. From the preliminary analysis of the kinetic behavior, it is 
concluded that the lengthy times required for the graphite sample 
to equilibrate (3 to 12 days) is determined by the diffusion of cesi- 
um atoms from graphite pore surfaces into the graphite grains. 
One sorption sample was radially profiled upon completion of a 
1000°C sorption experiment, and this profile was analyzed. Con- 
centration-dependent strontium diffusion studies on H-451 graphite 
have also begun at 1600°K, with an initial uniform strontium con- 
centration of 10 wg Sr/g C in the first experiment. Electron 
microprobe qualitative analyses are being conducted on H-451 gra- 
phite samples. 


13730 (UCRL—51738) Hartree—Fock curves, for 
BrH* (X 2PI), KrH* (X' =+), and RbH* (X *3*). I. Preliminary cal- 
culatons. Gardner, M.A.; Karo, A.M.; McMurphy, F.E.; Wahl, A.C. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 
21 Jan 1976. Contract W-7405-Eng-48. 12p. Dep. NTIS $4.00. 
Restricted Hartree-Fock calculations for the ground elec- 
tronic states of BrH*, KrH*, and RbH* have been carried out 
using carefully selected nominal atomic basis sets for the heavy 
atoms, supplemented with an additional orbital designed to allow 
for a better description of atomic distortion at intermediate inter- 
nuclear separations. A flexible four-function basis set was used on 
the hydrogen atom. Molecular optimization was carried out for the 
heavy-atom distortion orbital and also for the hydrogen 2p orbital. 
The interatomic potentials obtained for the X *PI state of BrH* 
and the X 'E* state of KrH* show strong molecular binding (i.¢., 
3-4 eV) relative to the neutral heavy atoms plus a proton. 


AUGUST 1976 


RbH* X *3* calculations give a repulsive interatomic potential 
with dissociation to Rb* a neutral hydrogen atom. 


13731 (UCRL-Trans— 10968) of the 
P. rae ieees H. Translated from Phys. Z.; 29: No. 13, 1- 
426(1 Jul 1928). 54p. (CONF-280601—1). Dep. NTIS $5.50. 

From Conference of the Gauverein Thueringen-Sachsen- 
Schleisien German Physics Society; , German Democratic 
Republic (2 Jun 1928). 

In a previous report it was pointed out that two substantial 
i ments would have to be added to the computations in 
ys sag give a quantitative explanation with regard to the question 
of the dependence of the conductivity and the dielectric constant 
on the frequency of the electric alternating field. First, the ions in 
the solution are subjected to Brownian motion fluctuations which 
they out in addition to their straight-line movement, running 
parallel to the external electrical field. Secondly, attention must be 
directed to the electrophoresis effect, which is also of significance 
for the laws of conductivity. These necessary and supplementary 
improvements are discussed in detail. 


13732 En of formation of lithium oxide (Li,O). Johnson, 
G.K.; Grow, R.T.; Hubbard, W.N. (Argonne National Lab., IL). J. 
Chem. Thermodyn.; 7: 781-786( 1975). 

The enthalpy of reaction with water of a carefully charac- 
terized specimen of lithium oxide, Li,O, was found to be -(31.488 
+- 0.025) kcal/sub th/ mol-'. Combination of the measured result 
with auxiliary thermochemical data from the literature yielded a 
value of -(142.902 +- 0.066) kcal/sub th/ mol for the standard 
of formation of lithium oxide, AH®*/sub f/(Li,O, c, 
298.15°K). (auth) 


13733 Lithium nitride (Li,N): standard 
by solution calorimetry. O'Hare, P.A.G.; Johnson, G.K. (Argonne 
National Lab., IL). J. Chem. Thermodyn.; 7: 13-20(1975). 

The enthalpies of reaction of a carefully prepared and 
characterized specimen of lithium nitride, Li,sN, with H,O and with 
HCl(aq) were found to be -(581.62 +- 1.42) kJ mol™ [-(139.01 +- 

0.34) kcal/sub th/ mol-'] and -(803.50 +- 1.26) kJ mol™ +- 
(192.04 +- 0.30) kcal/sub th/ mol™'], respectively. Enthalpies of 
solution of LiCl and NH,Cl! were also measured. Combination of 
the measured results with auxiliary thermochemical data from the 
literature yielded values of -(165.14 +- 1.55) kJ mol" [-(39.47 +- 
0.37) kcal/sub th/ mol~'] and -(164.77 +- 1.51) kJ mol [-(39.38 
+- 0.36) kcal/sub th/ mol™'], respectively, for the standard enthal- 
py of formation, AH®/sub f/(Li;N, c, 298.15°K). A weighted mean 
value, -(164.93 +- 1.09) kJ mol“ [-(39.42 +- 0.26) kcal/sub th/ 
mol"'], is recommended for AH®/sub f/(Li;N, c, 298.15°K). This 
result differs by about 8 kcal/sub th/ mol™' from previous deter- 
minations. (auth) 


13734 Thermochemistry of molybdates. V. Standard enthalpy 
of formation of cesium dimolybdate (Cs,Mo,0,). O'Hare, P.A.G.; 
Hoekstra, H.R. (Argonne National Lab., IL). J. Chem. Ther- 
modyn.; 7: 279-284( 1975). 

Solution-calorimetric measurements on a carefully prepared 
and characterized sample of cesium dimolybdate (Cs,Mo,0,) gave 
an enthalpy of reaction, AH(298.15°K), of -(7783 +- 87) cal/sub 
th/ mol“' for the process: Cs,Mo,0,(c) + 2CsOH(aq) = 2Cs,MoO, 
(aq) + H,O(1). Combination of this result with auxiliary ther- 
mochemical data gave the standard enthalpy of formation: AH®/sub 
298.15 K) 550.3 -40.2) kcal/sub th/ mol 

au 


of formation 


13735 High-resolution x-ray ission study of the total 
valence-band densities of states of GaSe and Bil,. Kowalczyk, S.P.; 
Ley, L.; McFeely, F.R.; Shirley, D.A. (Univ. of California, 
Berkeley). Solid State Commun.; 17: No. 4, 463-467(1975). 

The total valence band density of states spectra for the 
semiconducting layered compounds GaSe and Bil, were obtained 
by x-ray photoemission spectroscopy. Results for GaSe were used 
to test recent band structure calculations and are compared with 
earlier photoemission results. The Bil, data are the first experimen- 
tal determination of the total valence band density of states for this 
compound. Since no calculations exist for Bil, tentative assign- 
ments were made. 


13736 —s Tritium permeation through materials for steam genera- 
tor systems. Bell, J.T.; Strehlow, R.A.; Redman, J.D.; Smith, F.J.; 
Savage, H.C. (Oak Ridge National Lab., TN). Conf. Remote Syst. 
Technol., Proc.; 23: 64-68( 1975). 

From 23. conference on remote systems technology; San 
Francisco, California, USA (16 Nov 1975). 

CONF-751115—. 

ixed-isotope techniques and experimental apparatus have 

been developed for dsteranning the pn of tritium permeation 
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through metals at high temperatures. These methods are used 
primarily for observing the permeabilities of tritium throu 
materials for steam generator systems. The techniques include the 
option of an inert gas or a controlled steam oxidizing at re 
on the downstream side of the sample. Therefore, effects of sur- 
face oxidation and the formation of oxide coatings to impede triti- 
um permeation can be determined. The validity of the method was 
demonstrated by determining the tritium permeability of nickel 
and comparing the tritium values with established hydrogen and 
deuterium permeabilities. The methods were applied in a long-term 
experiment by measuring tritium permeation through Incoloy 800 
at 657°C with the downstream side of the can continuously 
treated with a 750-torr sweep gas of Ar—H,O with the H,O partial 
pressure at 240 torr. Oxidation of the metal to form an oxide coat- 
ing on the metal was accompanied by a decrease in the tritium 
permeation by a factor of 160 over a period of 84 days. 


13737 Thermal properties of sample addenda used in T < 1K 

heat measurements. I. Specific heat and thermal conductivi- 
ty of General Electric 7031 varnish. Stephens, R.B. (Cornell Univ., 
Ithaca, NY). Cryogenics; 420-423(Jul 1975). 

The specific heat and thermal conductivity of GE 7031 
varnish were measured at 0.2 and 0.07°K respectively. Results of 
specific heat measurements are presented in a plot and compared 
with results of other similar measurements. Results of thermal con- 
ductivity measurements are tabulated and discussed. (JRD) 


13738 Dynamics of replacement sequences and of crowdions. 
Dienes, G.J. (Brookhaven National Lab., NY); 
Smoluchowski, R. J. Phys. Chem. Solids; 37: 95-98(1976). 

The theory of the formation of point defects by ionization in 
alkali halides has been extended to include the dynamics of the 
subsequent motion of replacement sequences and of crowdions (H- 
centers) at low temperatures. Particular attention is paid to the 
stochastic aspect of the motion of these centers, which appears to 
play a crucial role in interpreting recent experimental studies of in- 
teraction p of H s with other defects in alkali halides. 
It turns out that at not too low temperatures the rate controlling 
reaction is the rotation of the centers. A detailed analysis of the 
kinetics of the various competing processes is given. (auth) 


13739 Fast Na*-ion transport in skeleton structures. 
Goodenough, J.B.; Hong, H.Y.P.; Kafalas, J.A. (Massachusetts 
Inst. of Tech., Lexington). Mater. Res. Bull.; 11: No. 2, 203- 
220(Feb 1976). 

Skeleton structures have been explored experimentally for 
fast Nat*-ion t . A skeleton structure consists of a rigid 
skeletal array of atoms stabilized by electrons donated by alkali 
ions partially occupying sites in a three dimensionally linked in- 
terstitial space. Fast Na*-ion transport was demonstrated in several 
structures, and the system Na/sub | + x/Zr,P/sub 3 - x/Si/sub x/O,, 
has a Na*-ion resistivity at 300°C of rhOgg less than or approxi- 
mately to 5N-cm for x approximately equal to 2, which is competi- 
tive with the best 8’’-alumina. An activation energy epsilon/sub a/ 
approximately equal to 0.29 eV is about 0.1 eV larger than that of 
B’’-alumina. 


13740 Energy level analysis of Pm**:LaCl, . Carnall, W.T.; 
Crosswhite, H.; Crosswhite, H.M.; Conway, J.G. (Chemistry Divi- 
sion, Argonne National Laboratory, Argonne, Illinois 60439). J. 
Chem. Phys.; 64: No. 9, 3582-3591(1 May 1976). " 

A diagonalization of the matrices representing the combined 
atomic and crystal-field interactions for the 4f* configuration has 
provided the basis for interpreting the spectrum of Pm**:LaCl,. Ex- 
perimental data were drawn from the literature and were aug- 
mented unpublished absorption and fluorescence results. A 
method of truncating the large matrices involved is discussed and 
shown to yield results in excellent agreement with complete calcu- 
lations. Use of fluorescence branching ratio calculations based on 
the Judd—Ofelt intensity theory to monitor the interpretation of 
fluorescence spectra is disc . (AIP) 


RADIATION EFFECTS 
REFER ALSO TO CITATION(S) 13712, 13992, 14230 


13741 (AD/A—006465) Investigation of ion implantation as a 
doping technique for the III-V semiconductors and ternary alloy 

Final report, 1 Apr 1971-30 Jun 1974. Crowder, B.L. 
(IBM Watson Research Center, Yorktown Heights, N.Y. (USA)). 
14 Feb 1975. Contract F44620-71-C-0040. 70p. NTIS $4.25. 

The inadequacy of SiO, as a protective coating on GaAs for 
n-type implanted dopants was established. An investigation of al- 
ternative passivating layers was undertaken. Si,N, was demon- 
strated to be effective as a protective coating and, when used in 
conjunction with elevated substrate temperatures during implanta- 
tion, yielded n-type GaAs with a high doping efficiency for the im- 
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planted ions. Photolumi studies of Si-implanted GaAs in- 
dicated the existence of new species, Presumably complexes 
between Si and damage induced point defects. P' 
studies of Zn-implanted GaN demonstrated that ion damage is 
responsible for decreasing luminescence efficiency with increasing 
Zn dose for room temperature implantations and that higher effi- 
ciencies can be obtained by implantations at 300°C. Preliminary 
results of ion implantation into AIN are presented. (GRA) 


CHEMISTRY 


REFER ALSO TO CITATION(S) 13593, 15351 


ANALYTICAL AND SEPARATIONS CHEMISTRY 
REFER ALSO TO CITATION(S) 12421, 12422, 14451 


13742 (ORNL—5100) Analytical Chemistry Division annual 
progress for period ending November 30, 1975. Lyon, W'S. 
(comp. and ed.). (Oak Ridge National Lab., Tenn. (USA)). Feb 
1976. Contract W-7405-eng-26. 112p. Dep. NTIS $6.50. 

Separate abstracts were prepared for each of the six sec- 
tions on analytical research and development. Service analyses, ac- 
tivities related to education, supplementary professional activities, 
and means of presentation of research results are also discussed. 
(JGB) 


13743 (BNWL-tr— 165) General rules for methods of sampling 
of bulk materials. 1973. Translation by E.S. Bruce of JIS M 8100. 
38p. Dep. NTIS $4.00. 

This standard sets forth general rules for sampling methods 
for such materials as mining material, bulk solids, and granular 
mixtures in order to determine a mean chemical composition, size 
distribution, and other characteristics. Methods for obtaining sam- 
ples, preparation of analysis sample, determinations of moisture 
content, dry weight, and particle size distribution are included. 
(JGB) 


13744 (RDT-F—3-40T(Rev.)(1-76)) Methods for the analysis 
of sodium and cover gas. (Energy Research and Development Ad- 
ministration, Washington, D.C. (USA). Div. of Reactor Develop- 
ment and Demonstration). Jan 1976. 306p. RSO. 

This standard provides the sampling and analytical 
procedures that are to be used in implementing operating and 
purchase purity specifications for sodium and cover gas. It -pro- 
vides procedures for the following: (1) analysis of sodium and 
cover gas from reactor primary, secondary, and auxiliary loop 
systems and from large and small test and experimental systems; 
(2) analysis of purchased sodium; (3) analysis of purchased cover 
gas; (4) treatment of data; and (5) packaging of samples for ship- 
ment or storage. (auth) 


ACTIVATION AND NUCLEAR REACTION PROCEDURES 


REFER ALSO TO CITATION(S) 12620, 13742, 14216, 14289, 
14351, 14352, 14353, 14354, 14356, 14359, 14387, 14421, 
14422, 14424, 14425, 14426, 14427, 14428, 14429, 14482, 14483 


13745 (CONF-741040—P2, pp 182-191) Analysis of metallic 
wear products by fast neutron activation. Kamykowski, E.A.; 
Schneid, E.J.; Kuehne, F.J.; D'Agostino, M.D. (Grumman 
Aerospace Corp., Bethpage, NY). 1974. 

From 3. conference on the use of small accelerators; 
Denton, Texas, USA (21 Oct 1974). 

In Proceedings of the third conference on application of 
small accelerators. Vol. Il. 

The analysis of metallic wear products in the hydraulic and 
lubricating fluids of aircraft is considered useful in providing early 
indications of impending mechanical failure. Emission spectrosco- 
py methods have established correlations between wear products 
and failure, but are incapable of detecting relatively large metal 
Particles present in a residue which may precede the onset of rapid 


“‘catastrophic’’analysis can serve as a complementary method for the 


and assessment of total metallic residues. Initial applications of ac- 
tivation analysis employed Nal(Tl) detectors and multichannel 
analyzers (MCA) for data acquisition and relied upon the use of a 
least squares decay scheme technique for analysis of complex 
peaks. The limitation to a few pertinent elements and the establish- 
ment of a fixed counting procedure reduced the generally complex 
least squares method to a series of addition and multiplication 
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operations. However, the time needed for sample analysis 
(approximately 2 hours), derived from the necessary time scales 
involved in the decay scheme method, proved too long for practi- 
cal use. 


13746 (CONF-741040—P2, pp 192-198) Characterizaion of 
silicon nitride using 14 MeV neutrons. Burns, F.C.; Priest, H.F.; 
Priest, G.L. (Army Materials and Mechanics Research Center, 
Watertown, MA). 1974. 

From 3. conference on the use of small accelerators; 
Denton, Texas, USA (21 Oct 1974). 

In Proceedings of the third conference on application of 
small accelerators. Vol. Il. 

There is special interest in the ceramic Si;N, because it is a 
light weight material having high temperature oxidation and corro- 
sion resistance, ability to withstand thermal shock, and strength at 
both high and low temperatures. Such a material is needed for ap- 
plication in high temperature gas turbines. Experimental 
techniques req to prep the samples for analysis and the 
preparation of both low oxygen containing nickel and polystyrene 
holders for these samples and their respective standards are 
described. Results are given for total oxygen content in oxidation 
studies of both hot pressed and reaction bonded Si;N, at 2200°F, 
characterization of amorphous silicon nitride, the oxygen content 
arent nitride, and the silicon-oxygen analysis of SisN, sam- 
13747 (CONF-741040—P2, pp 199-208) Accurate determina- 


Volborth, A.; 
Miller, G.E.; Garner, C.K. (Univ. of California, Irvine). 1974. 

From 3. conference on the use of small accelerators; 
Denton, Texas, USA (21 Oct 1974). 

In Proceedings of the third conference on application of 
small accelerators. Vol. II. 

An accurate and operationally simplified system for fast 
neutron activation analysis is described. A sealed tube fast-neutron 
generator, dual rotator and transfer system were adapted for simul- 
taneous transfer and counting and subsequent sample interchange. 
This arrangement removes bias by making corrections for radioac- 
tive decay unnecessary and also be equalizing gain differences in 
the parallel counting electronics. Data are given for oxygen in the 
TiO. NBS Reference Standard 154b. The results indicate insuffi- 
cient oxygen in this compound suggesting the presence of con- 
siderable (approximately 8.6 percent) Ti,O3. It is proposed that 
careful oxygen determination should be performed where ap- 
propriate on NBS standards in order to gain a more complete un- 
derstanding of the stoichiometry of these compounds. Multivalent 
mixtures that have been exposed to heating, shock, oxidation, or 
reduction can also be subjected to such studies in order to further 
our knowledge of the stoichiometry of oxygen-containing com- 
pounds. The high confidence and accuracy of this analytical 
system is further demonstrated by results on total oxygen in benzo- 
ic acid, Fe,O;, Cr,O3, Ta,O;, and LazO3. These data also demon- 
strate the importance of accurate determination of the water con- 
tent for powdered samples. 


13748 (CONF-741040—P2, pp 279-288) Low dose human cal- 
cium assay in vivo via the “Ca(n,a) reaction. Bigler, R.E. 
(Memorial Sloan-Kettering Cancer Center, New York); Davis, R 
Jr.; Evans, J.C. 1974. 

From 3. conference on the use of small accelerators; 
Denton, Texas, USA (21 Oct 1974). 

In Proceedings of the third conference on application of 
small accelerators. Vol. Il. 

A compact medical cyclotron has been investigated to elu- 
cidate its merit as a neutron source for both qualitative and quan- 
titative activation analysis human studies in vivo of calcium and 
other elements within the human body and at reasonable radiation 
dose levels. Emphasis is given to those properties necessary for 
carrying out quantitative whole body calcium measurements using 
the “Ca(n, a@)*"Ar reaction, which because of the low radiation 
dose and relatively modest equipment requirements, give this 
method potential for wide application in diagnostic studies of calci- 
um metabolism. 


13749 (CONF-741040—P2, pp 289-297) Body composition 
determination by measurement of total body activation products in 
édn air. Palmer H.E. (Battelle Pacific Northwest Labs., 

Richland, WA); Lewellen, T.K.; Chestnut, C.H. III; Nelp, W.B. 
1974. 

From 3. conference on the use of small accelerators; 
Denton, Texas, USA (21 Oct 1974). 

In Proceedings of the third conference on application of 
small accelerators. Vol. Il. 

In-vivo neutron activation followed by whole body counting 
has become a routine method for measuring the major elements in 
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analysis the body, such as total body calcium. More recently a careful anal- 
ne scales ysis of radioactive components in expired air after neutron activa- 
oF practi- tion has shown some of these components are directly related to 
the body content of major elements. The gaseous activation 
zaion of products are produced both by direct fast neutron reactions and by 
st, HF proton reactions. The protons are produced by 
| Contan rogen atom recoil after neutron interaction with the large 
, quantity of hydrogen in the body. The specific longer-lived 
lerators; radionuclides which are easily measured in expired air are *’Ar, 
“Ar, "C, and "N. The *Ar is expired as noble gas and is 
oii produced by the reaction “Ca(n, a)*Ar. The accurate determina- 
ation tion of body calcium in animals has been demonstrated using 
in ‘nd Ar measurements and the determination in humans appears very 
a oni! feasible. The "'C, expired as "CO and "'CO,, is produced by “N(p, 
adie a)"C and it appears that total body nitrogen can be determined 
| for * from the ''C measurements. The usefulness of *'Ar and “N in the 
Pl expired air have not yet been determined. The 14 MeV neutron 
ond a tor has been the most useful and adequate source of 
neutrons for these studies. An increase in the neutron emission 
op rate from these generators would improve their usefulness in these 
sided types of studies. All activation products which form gases in the 
ee body after neutron irradiation are potentially useful in determining 
. the body content of the parent element. Several radioactive gases 
— have been recently identified in the expired air of animals or hu- 
om mans after low level neutron irradiation. These include “Ar, *'Ar, 

"CO, “NO or “N,O. Other radioactive gases which 

ermina- can *obabhy be measured at very low levels are 'CHs. 

oy. 13750 (ORNL—S5100, pp 14-23) Nuclear and physics methods. 

. Lyon, W.S. Feb 1976. 

weet In Analytical Chemistry Division annual progress report for 

aaa. period ending November 30, 1975. 

shemall The x-ray fluorescence (XRF) method—both tube and 
radioisotope excited—was applied to a variety of samples to obtain 

— > quantitative data. Electron for chemical analysis. 

wal (ESCA) was used in a series of research studies elucidating surface 

> clad corrosion in reactor mts, as well as in a number of other 

: applications. Neutron activation analysis (NAA) was used in stu- 

5 rma dies of coal, fly ash, tree rings, uranium exploratory samples, 

nase cherts from Indian sites, and special high-purity metals. Radioac- 

io te tivity measurements were made on two experimental packages 

ineufll- returned on the Apollo-Soyuz flight. In support of reactor 

investigations, methods for very low amounts of transuranium ele- 

od that ments in the environment were developed. (JGB) 

re ap- 

ete un- CHEMICAL PROCEDURES 

sg REFER ALSO TO CITATION(S) 12531, 14257, 14350, 14420, 

further 14425, 14472, 14481, 14785 

com- 

alytical 13751 (BNWL-B—469) Investigations on nitrate procedures 

benzo- to Hanford well samples. Serne, R.J.; Mason, 

lemon- M.J.; Harvey, C.O. (Battelle Pacific Northwest Labs., Richland, 

r con- Wash. (USA)). Dec 1975. Contract E(45-1)-1830. 30p. Dep. 

NTIS $5.00. 

A literature review and experimental studies were used to 
an cal- develop an alternate method for determining the nitrate concentra- 
RE. tions in Hanford well waters. The present phenoldisulfonic acid 
vis, R method appears to be sensitive to a negative interference by 
chloride ions in the well waters. Two methods were chosen for ex- 
rators; perimental study, the nitrate specific ion electrode and the cadmi- 
um reduction procedure. Utilizing a buffer reagent, well water 
ion of nitrate concentrations between 1 to 1000 ppm NO,—N can be 
| precisely and accurately determined by the nitrate specific ion 
o elu- electrode method. Precision of +- 5-10 percent throughout the 
quan- working range and spiked recoveries of 90 to 100 percent were 
n and observed. The cadmium reduction-colorimetric technique ay 
liation a chloride-EDTA buffer solution can be used to analyze low 
ry for nitrate well . The working curve is 0.02 to 0.80 ppm 
Usi NO,—N. With dilution before or r column elution, nitrate con- 
liation centrations ? to 500 ppm NO,—N were successfully determined. 
this ision of 5 to 13 percent and spike recoveries of 93 to 116 per- 
calci- cent were found on Hanford well samples. (auth) 

13752 (CONF-740701—, pp 69-80) Accuracy and precision in 
sition analysis: Becker, D.A. (National Bureau of 
cts in Standards, Washington, DC). Jul 1974. 

Labs., _ From 2. international conference on nuclear methods in en- 
W.B. vironmental research; Columbia, Missouri, USA (29 Jul 1974). 

In Proceedings of the second international conference on 
ators; nuclear methods in environmental research. 


_ Accuracy and precision in activation analysis was _in- 
vestigated with regard to counting of induced radioactivity. The 
various parameters discussed include configuration, positioning, 
density, homogeneity, intensity, radioisotopic purity, peak integra- 
tion, and nuclear constants. Experimental results are presented for 
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many of these parameters. The results obtained indicate that 
counting errors often contribute significantly to the inaccuracy and 
imprecision of analyses. The itude of these errors from 
less than | percent to ox mace 


13753 . (HEDL-MT—2) Quality assurance manual for analyti- 
cal chemistry laboratory. Delvin, W.L. (Hanford Engineering 
Deve it Lab., Richland, Wash. (USA)). Nov 1975. Contract 
E(45-1)-2170. 40p. AT. 

A quality assurance plan for use by an analytical chemistry 
laboratory is presented as a quality assurance manual, which 
represents the basic quality assurance program used by the analyti- 
cal laboratories at the Hanford Engineering Development Labora- 

(HEDL). That program has been developed and used at 
HEDL during the past several years. (auth) 


13754 Survey of uranium assay techniques and measurement 
control at the New Brunswick . Pietri, C.E.; Scar- 
prey ty Bingham, C.D. (New Brunswick . NJ). 
Nucl. Mater. Manage.; 4: No. 3, 299-308( Fal 1975). 

From 16. annual meeting of the Institute of Nuclear Materi- 
als Management, Inc.; New Orleans, LA, USA (18 Jun 1975). 

A survey of the uranium assay techniques and a bricf 

iption of measurement control at the New Brunswick Labora- 
tory (NBL) are provided. Types of materials analyzed are listed 
and typical sample handling techniques are described which are 
used to convert samples to solution forms which are amenable to 
analysis by the NBL Titrimetric Method. The program in use at 
NBL to assure adequate reliability of uranium measurements based 
on titrimetry is described. (auth) 
13755 Microdetermination of sulfate in the presence of 
phosphate without Selig, W. (Univ. of California, Liver- 
more). Mikrochim. Acta; 2: No. 6, 665-674( 1975). 

A method for the microestimation of sulfate in the presence 
of up to a 40-fold excess of phosphate is described. A lead ISE and 
a double-junction reference electrode are used to monitor the 
potentiometric titration with 0.01 M barium perchlorate in 70 per- 
cent p-dioxane. For phosphate/sulfate (P/S) ratios up to about 13 
a pH of 2.00 is used, while for higher P/S ratios (up to 40) a pH of 
1.75 is recommended. A computer-controlled titration system is 
used for the titration and data processing. (auth) 


13756 Microdetermination of ammonia using an ammonia gas- 
sensing electrode and a minicomputer. Selig, W.; Frazer, J.W.,; 
Kray, A.M. (Univ. of California, Livermore). Mikrochim. Acta; 2: 
No. 6, 675-682( 1975). 

The multiple addition method has been used in combination 
with Gran plots for the determination of 2 x 10-* M to | x 10*M 
(2.8 ppM to 14 ppb) of ammonia nitrogen. The ammonia was 
determined with an ammonia gas-sensing electrode. A computer- 
controlled titration system was used for the titration and for data- 
processing. Results within +-2 percent of the added amount are 
—* ~ 1.5 x 10-* M (20 ppb) of ammonia nitrogen. 
( ) 


13757 Comments on the titration of halides in- 
cluding fluoride with a mixed titrant. Selig, W. (Univ. of California, 
Livermore). Microchem. J.; 20: 388-391( 1975). 

An attempt was made to verify work reported by others on 
the potentiometric titration of halides including fluoride with a 
mixed titrant of silver nitrate and thorium nitrate. The platinum in- 
dicator electrode can indeed be used to monitor the titration of 
bromide and chloride. However, the results reported for fluoride 
could not be verified. There seems to be no theoretical basis on 
which to expect the platinum electrode to respond to changes in 
fluoride ion concentration. (auth). 


13758 Determination of parts-per-million cesium in simulated 
nuclear waste with the cesium-selective electrode. Baumann, E.W. 
(E.1. du Pont de Nemours and Co., Aiken, SC). Anal. Chem.; 48: 
No. 3, 548-552(Mar 1976). 

A cesium-selective electrode with a liquid membrane of 
cesium tetraphenylboron dissolved in 4-ethylnitrob gave 
near-Nernstian response (slope. of 52 mV per decade) from 10~' to 
less than 10-* M Cs*. Major interferences were NH,*, Ag*, and 
Hg**. At 10-* M Cs*, the pH range was 6 to 8. For the applica- 
tion, cesium was first extracted from high sodium, strongly alkaline 
solutions with 1 M 4-sec-butyl-2(a-methylbenzyl)phenol (BAMBP ) 
in cyclohexane. Electrode measurements were then made in 0.01 
M Tris-HCl buffer solution at pH 7.1. By the standard addition 
method, cesium concentrations greater than or equal to 5 x 107° 
M can be determined with relative standard deviation and relative 
bias less than 5 percent. (auth) 
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REFER ALSO TO CITATION(S) 12623, 13854, 14117, 14165, 
14194, 14196, 14197, 14218, 14221, 14289, 14358 


13759 (BARC—807) X-ray fluorescence analysis of terbium 
oxide for rare earth impurities. Chandola, L.C.; Machado, I.J.; 
Mohile, A.N. (Bhabha Atomic Research Centre, Bombay (India). 
Spectroscopy Div.). 1975. 19p. Dep. NTIS (US Sales Only) $3.50. 

A method for the determination of Sm,O,, Eu,0,, Gd,O,, 
Dy,O,;, Ho,O, and Y,O, in terbium oxide is described. The sample 
is converted to terbium oxalate, mixed with boric acid binder in 
the ratio 2:1, pelleted at a pressure of 20 tons over a boric acid 
backing pellet and irradiated with x-rays from a tungsten tube 
operated by Phillips PW 1140 generator. The secondary x-rays 
thus generated are analyzed by a LiF (200) crystal in Philips PW 
1220 x-ray fluorescence spectrometer using suitable detectors. The 
minimum determination limit (MDL) is 0.01 percent for all rare 
earth oxides determined except for Y,O, for which it is 0.005 per- 
cent. (auth) 


13760 (CONF-741040—P2, pp 136-145) Solid state surface 
by ion backscattering and channeling. Picraux, S.T. 
(Sandia Labs., Albuquerque, NM). 1974. 

From 3. conference on the use of small accelerators; 
Denton, Texas, USA (21 Oct 1974). 

In Proceedings of the third conference on application of 
small accelerators. Vol. Il. 

Ion backscattering provides a means to determine the 
atomic composition vs. depth in the near-surface region of a solid 
without layer removal. The backscattering technique is particularly 
valuable for the study of thin films and multilayer structures. Ex- 
amples of applications to anodization studies and to resistor films 
for microelectronics circuits are given. Depth profiling is demon- 
strated for applications to dopant diffusion and to metal contact 
reactions with semiconductors. By combining ion channeling with 
backscattering measurements, crystallographic information such as 
the degree of crystal disorder and the lattice location of impurities 
can be obtained. Exam are given of studies of heteroepitaxial 
layer quality and of implanted impurity atom location. 


13761 Mobile assay laboratory for **U safeguards measure- 
ments. Eldridge, J.S. (Oak Ridge National Lab., TN); Lyon, W.S.; 
Clay, E.L. Nucl. Mater. Manage.; 4: No. 3, 357-367(Fal 1975). 

From 16. annual meeting of the Institute of Nuclear Materi- 
als Management, Inc.; New Orleans, LA, USA (18 Jun 1975). 

Nondestructive y spectroscopic techniques for the deter- 
mination of uranium enrichment or concentration are conducted in 
a mobile assay laboratory. The system consists of a sodium iodide 

ma spectrometer and 4096-channel computer analyzer housed 

in an air-conditioned van-type vehicle. Calibrations and measure- 
ments h#e been performed with UO, powder and sintered pellets 
(low enriched) and for various types of high enriched fuels at 
fabrication facilities. The system has been a useful tool for on site 
inventory certifications. (auth) 


13762 Advances in fuel rod calorimetry with the ANL FFTF 
calorimeter. Beyer, N.S.; Perry. R.B.; Lewis, R.N. (Argonne Na- 
tional Lab., IL). Nucl. Mater. Manage.; 4: No. 3, 577-581(Fal 


1975). 

From 16. annual meeting of the Institute of Nuclear Materi- 
als Management, Inc.; New Orleans, LA, USA (18 Jun 1975). 

This is a summary article describing the new ANL Model IV 
Fuel Rod Calorimeter which incorporates a microprocessor con- 
trol-readout system to make measurements of the plutonium con- 
tent of FFTF fuel rods with an uncertainty of +- 0.2 percent in a 
15 minute measurement period. Full details of component design 
and operating response characteristics are not presented because 
rigorous evaluation studies have not been completed. (auth) 


13763 Total plutonium and uranium determination by gamma- 
ray . Canada, T.R.; Parker, J.L.; Reilly, T.D. (Los 
Alamos Scientific Lab., NM). Trans. Am. Nucl. Soc.; 22: 140- 
141(Nov 1975). 

From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


13764 Alpha-particle assay using liquid-scintillation spectrosco- 
- McKlveen, J.W. (Arizona State Univ., Tempe); McDowell, 
J. Trans. Am. Nucl. Soc.; 22: 149-150(Nov 1975). 

From American Nuclear Society 1975 winter meeting; San 

Francisco, CA, USA (16 Nov 1975). 


13765 Calibration factors for reactor off-gas samples relative to 
NBS samples. Frigerio, N.A. (Argonne National Lab., IL); Coley, 
R.F. Trans. Am. Nucl. Soc.; 22: 156(Nov 1975). 


ERA VOL. 1, NO.8 


From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


13766 (UCRL-Trans—10983) Electrolytic fabrication of 
calibration sources in alpha - Irlweck, K.; Sopantin, H. 
(Oesterreichische Studiengesellschaft fuer Atomenergie G.m.b.H., 
Seibersdorf. Inst. fuer Strahlenschutz). Nov 1975. Translation of 
SGAE—2368. 23p. Dep. NTIS $3.50. 

The most important electrolysis methods described in the 
literature for the preparation of calibration samples are compiled. 
Studies on the completeness of the electrolytic deposition of ™Pu 
showed that quantitative deposition was obtained after 30 min. 
The preparation of U, Np, and Am samples by electrolytic deposi- 
tion was also reported. Results of calibration measurements using 
U solutions are shown graphically. It was concluded that the elec- 
trolysis method is suitable for the preparation of samples for alpha 
spectrometry studies. (JSR) 


13767 Determination of plutonium in environmental samples. I. 
De of methods. Reynolds, S.A.; Scott, T.G. (Oak Ridge 
National Lab., TN). Radiochem. Radioanal. Lett.; 23: No. 4, 269- 
274(29 Nov 1975). 

A brief description is presented of development of methods 
for me ny my in water, soil, and biological materials. Wet ashing is 
preferred for organic substances, and precipitation is used instead 
of evaporation for large aqueous samples. Separation methods stu- 
died included anion exchange, precipitation, and extraction with 
TTA—xylene. (auth) 


13768 Determination of plutonium in environmental samples. 
II. Procedures. Scott, T.G.; Reynolds, S.A. (Oak Ridge National 
Lab., TN). Radiochem. Radioanal. Lett.; 23: No. 4, 275-281(29 
Nov 1975). 

Detailed procedures are reported which have been applied 
to numerous samples. Soils are leached with nitric acid, and or- 
ganic matter is destroyed with peroxide. Carrying on bismuth 
phosphate or calcium oxalate is employed for concentrating plu- 
tonium. Separation is done by anion exchange, and TTA extraction 
is used for final isolation and preparation of plates for alpha-activi- 
ty measurement. (auth) 


SPECTRAL PROCEDURES 


REFER ALSO TO CITATION(S) 12426, 13640, 13742, 13750, 
13751, 14252 


13769 (AECL—5311) Automated wa selection for 
flame spectroscopy. Hurteau, M.; Mislan, J.P.; Ashley, R.W. 
(Atomic Energy of Canada Ltd., Chalk River, Ontario. Chalk 
River Nuclear Labs.). Jan 1976. 16p. Dep. NTIS (US Sales Only) 
$3.50. AECL $2.00. 

A_ simple electri programming system is 
described for use with a flame spectrophotometer. Its application 
for automated sequential multi-element analysis is_ illustrated. 
Reproducibility of wavelength settings is within +-0.5 A. Precision 
and sensitivities are at least as good as those obtained for single 
element determinations. 


13770 (BDX—613-1466(Rev.)) Quantitative Auger electron 
analysis of gold—copper Hanlin, R.L.; Stoltz, D.L. (Bendix 
Corp., Kansas City, Mo. (USA)). Jan 1976. Contract AT(29-1)- 
613. 22p. Dep. NTIS $4.00. 

Quantitative Auger electron analysis was established for 
gold (7 to 80 atomic percent)--copper alloys. The procedure for 
preparing samples must include uniform metallographic polishin 
and final sputter etching before Auger analysis. A 30-se 
sputter etch in argon is required to minimize the effects of surface 
contaminants. Beam current and potential were systematically 
varied to determine their effects on the resulting analysis. No sig- 
nificant effect was found when the beam potential was varied from 
3 to S keV. However, the data obtained at one potential could not 
be compared to data at another potential. The data presented were 
obtained at 4 keV beam potential unless otherwise indicated. The 
beam current was varied from 40 to 60 uA. The most accurate 
results are obtained by using the lowest possible beam current; 
currently, there is no explanation for this observation. To obtain 
accurate quantitative analysis, a data reduction technique was 
used. This procedure involves calculating an inverse auger sen- 
proses | (a) and a matrix effect factor (M). With these values deter- 
mined from pure and alloy standards, an unknown composition 
can be determined using the following equation: X/sub Au/ = 
M/sub Au/ a/sub Au/I/sub Au//(a/sub Au/I/sub Au/ + a/sub 
Cu/I/sub Cu), where, X/sub Au/ = atomic percent gold; M/sub Au/ 
= gold matrix effect factor; a/sub Au/ = gold inverse Auger sen- 
sitivity factor;a/Cu/ = = inverse Auger sensitivity factor; I/sub 
Au/ = Auger intensity of gold; and I/sub Cu/ = Auger intensity of 
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13771 (GEPP—212) General analytical procedure for 
chromium (VI) and total chromium in reacted thermal 
Dillard, B.M. (General Electric Co., St. Petersburg, Fla. 
(USA). Neutron Devices Dept.). 22 Mar 1976. Contract E(29-2)- 
656. 13p. Dep. NTIS $3.50. 

To evaluate the methods for determining Cr( VI) and total 
chromium in a reacted single cell thermal battery, tests first in- 
volved the removal of reaction products from the anode with 
acetic acid. The Cr(VI) reaction products are soluble in acetic 
acid whereas iron products are very slightly soluble. The presence 
of Cr(VI) was determined iodometrically. A chromium compound 
insoluble in acetic acid was identified as Li,O.Cr,O, by X-ray dif- 
fraction. Other insoluble products were compounds of iron and 
amorphous materials. This insoluble material was fused with sodi- 
um carbonate and extracted with hydrochloric acid. The chromium 
compound was dissolved in this manner. Atomic absorption spec- 
troscopy was used to determine total chromium in both acetic acid 
and hydrochloric acid solutions. Precise sample weights and per- 
cent calcium chromate were not known for samples used in this 
study. (auth) 


13772 (IS—3558(Vol.2)) Bibliography of mass 

literature for 1972 compiled by a computer method. Volume II. 

Key Word Out of Context (KWOC) Index. Capellen, J.; Svec, H.J.; 
, C.R.; Sun, R. (comps.). (Ames Lab., lowa (USA)). Aug 

1975. Contract W-7405-eng-82. 520p. Dep. NTIS $13.75. 

This report covers the year 1972, and lists approximately 
10,000 articles of interest to mass spectroscopists. This two-volume 
report consists of three sections. Vol. II contains the Key Word 
Out of Context Index (KWOC Index) section. The KWOC Index 
lists the key words, the reference numbers of the articles in which 
pond word appears, and the first 100 characters of the title. 
(auth) 


13773 (LA—6147) Chemical burnup determination based on 
spectrophotometric measurement of total rare earth fission 
products, uranium, and plutonium. Marsh, S.F.; Ortiz, M.R.; Rein, 
J.E. (Los Alamos Scientific Lab., N.Mex. (USA)). Oct 1975. Con- 
tract W-7405-Eng-36. 18p. Dep. NTIS $4.50. 

A chemical burnup procedure incorporates the ion- 
exchange separation of uranium, plutonium, and total rare earth 
fission products (as the fission monitor) followed by the spec- 
trophotometric determination of each. The separation involves 
fetaining uranyl and plutonyl chloride complexes on a 
macroporous anion exchange column from 12 M HCl, whereas the 
rare earths and most fission products pass through. Subsequently, 
plutonium is eluted with 0.1 M HI-12 M HCI and uranium with 0.1 
M HCI. From the initial effluent of the first column, the rare earth 
group is separated on a second column of either (1) macroporous 
anion exchange resin from HNO,-CH;OH, or (2) pellicular cation 
exchange particles from HCI-C,H;OH. The HNO,—CH;OH system 
normally is used to separate the rare earth group from fuel 
cladding elements and other fission products. The HCI—C,H,OH 
system additionally separates the rare earth group from americium. 
Arsenazo III is the chromogenic agent for the spectrophotometric 
a agama of the separated uranium, plutonium, and rare earth 

tions. 


13774 (ORNL—5100, pp 1-13) Advanced methodology and in- 
. Ross, H.H. Feb 1976. 

In Analytical Chemistry Division annual progress report for 
period ending November 30, 1975. 

Progress is reported in the development of advanced 
systems, including applications of largescale integrated circuits, 
multielement spectroscopy, microwave-excited plasmas for in-line 
Monitoring, computer-based data management system, and liquid 
chromatography. An improved method for the determination of As 
in slag from coal-fired plants was developed. It involves the 
volatilization of AsH;, accumulation in a cold trap, liberation into 
a stream of He, and detection of As by arc emission spectroscopy. 
Progress is reported in studies on the use of the gas chromato- 
graph—microwave-excited spectrometer (GC/MES) for the deter- 
mination of volatile organic Hg compounds in water and the analy- 
sis and determination of chemical form of As in alkyl arsenic 
acids. The GC/MES was adapted as a Si selective detector that will 
be used to aid in the characterization of organic compounds. 
Progress in the following areas of research is also summarized: pat- 
tern recognition, flourometric analysis of U, electron transfer reac- 
tions, coulometry and the determination of U, and trace-level vol- 
tammetry. (JGB) 


13775 (ORNL—5100, pp 24-32) Energy programs: molten- 
salt reactor program. Meyer, A.S. Feb 1976. 
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In Analytical Chemi Division annual progress re for 
period ending November 30, 1975. = 
Progress is reported in studies on electrochemical in-line 
measurements in fuel systems. Results of studies of the elec- 
trochemical behavior of Fe, and Te in fuel melts are given. At the 
Coolant-Salt Technology Facility (CSTF), first measurements were 
made on the tritium distribution within the system. Spec- 
trophotometric methods were used to identify and characterize 
various oxidation states and compounds of actinide ions. (JGB) 


13776 (ORNL—5100, pp 33-41) Energy programs: gas-cooled 
reactor programs. Costanzo, D.A. Feb 1976. 

In Analytical Chemistry Division annual progress report for 
period ending November 30, 1975. 

The Gas-Cooled Reactor Group was established to provide 
analytical chemistry support to the High-Temperature Gas-Cooled 
Reactor (HTGR) and the Gas-Cooled Fast Reactor (GCFR). The 
primary objective is to provide analytical chemistry capabilities for 
the chemical characterization of HTGR fuel. Where applicable or 
adequate methods do not exist, new methods must be developed. 
A long-term objective of the analytical chemistry development pro- 
gram is to the methods, established for the analyses of 
depleted uranium or **U-bearing fuel, to glove-box and hot-cell 
operations in order that they may be used to qualify commercial 
recycle fuel and meet specifications. During the past year, develop- 
ment efforts have been directed to the determinations of the parti- 
cle failure fraction (i.e., particles with defective coatings), heavy 
metal contained in silicon carbide-coated fuel particles, and the 
nitrogen contained in fuel kernels. A method to determine the par- 
ticle failure fraction was developed and adapted to glove-box and 
hot-cell measurement of irradiated fuel. In this method, exposed 
fuel is removed by gaseous chlorine at elevated temperature, col- 
lected as the metal chlorides, and measured. The Kjeldahl and 
inert-gas fusion methods were evaluated, and a vacuum fu- 
sion—isotope dilution method is under development for the deter- 
mination of nitrogen in carbide fuel kernels. In addition, a rapid 
method was demonstrated for the dissolution of silicon car- 
bide—pyrocarbon-coated particles. A secondary objective of our 
research and development program is to provide analytical 
assistance to various GCR technology development programs. 
These support activities include a time-of-flight mass spectrometer 
to monitor the effluent stream of an HTGR particle-coating fur- 
nace, continuous monitoring of tritium in a GCFR capsule irradia- 
tion experiment, surveillance of fission products in the Peach Bot- 
tom HTGR, and process control for loading of weak-acid resin 
with uranium. (JGB) 


13777 (ORNL—5100, pp 42-54) Mass and emission spec- 
trometry. Carter, J.A.; Walker, R.L. Feb 1976. 

In Analytical Chemistry Division annual progress report for 
period ending November 30, 1975. 

Program expansion has necessitated the acquisition of new 
equipment. The ion microprobe mass analyzer (IMMA) is being 
used for elemental depth profiling and surface studies. To keep 
pace with interest in organic studies, a high-resolution, high-sen- 
sitivity MS-50 organic mass spectrometer was added. The MS-50 
will be one of three mass spectrometers interfaced with a DS-5SO 
data processing system and with a quantitative gas inlet system. 
The mass spectrometer and data system is capable of real-time 
processing of high-resolution, low resolution, and GCMS data. The 
two-stage, 12-in.-radius solids instrument equipped with pulse 
counting for ion detection has increased the capability for inor- 
ganic isotopic analysis. The improved sensitivity for nanogram-size 
samples and high-abundance sensitivity are especially useful in ac- 
tinide analyses for burnup, reactor fuel, and safeguards applica- 
tions. Spark-source mass spectrometry (SSMS), coupled with sta- 
ble-isotope dilution techniques, provides highly accurate elemental 
determinations. This method was applied to investigations of such 
diverse materials as gasoline, solvents, coal and coal products, fuel 
oils, gasoline and fuel oil additives, and vegetation samples. Durin 
the past year, several isotope dilution procedures were devel 
for the thermal emission and spark-source instruments to provide 
more reliable and efficient operations. Applications to isotopic 
analysis of plutonium and uranium have continued along several 
lines. The resin bead technique for simultaneous determination of 
these two elements was applied to biological and environmental 
samples; the method is being extended to the determination of zir- 
conium for burnup. (JGB) 


13778 (ORNL—5100, pp 55-69) Bio-organic analysis. Guerin, 
M.R.; Stokely, J.R. Feb 1976. 

In Analytical Chemistry Division annual progress report for 
period ending November 30, 1975. 

Primary accomplishments in the report period are discussed. 
Study of the multialiquot and multicomponent chromatographic 
analysis of the total particulate matter (TPM) of cigarette smokes 
is complete. The multialiquot approach was found best and is in 


= copper. Using this procedure ane gold-copper con- 
tents are consistent with values obtained by wet chemical analysis 
and electron microprobe analysis. (auth) 
(29 
lied 
or- 
uth 
plu- 
ion 
ivi- 
50, 
for 
Ww. 
alk 
ly) 
is 
ion 
ion 
gle 
dix 
1)- 
for 
for 
ing 
nd 
ace 
ly 
ig- 
om 
ot 
re 
ate 
int; 
ain 
as 
n- 
er- 
ion 
ub 
u/ 
n- 
b 


routine use following an extensive practical evaluation. Gas chro- 
matography was also used for examination of polynuclear aromatic 
hydrocarbon content of coal-derived liquids. It was found that 
Fourier transform infrared (FTS/IR) is applicable to 
the determination of gas constituents in the presence of 
smoke particulates. Study of chemical measurements of contained 
smokes as a method for determining dose accepted by experimen- 
tal animals is complete. The procedure can be used for predicting 
the quantities of individual constituents normally determined in the 
animals by laborious analyses of body fluids and tissue samples. A 
convenient method for the noninvasive determination of doses of 
individual constituents of smokes is now in hand. Instrumentation 
development in the past year has included the design and construc- 
tion of a continuous smoke generator optimized to expose tracheal 
grafts. A study of temperature gradients along burning cigarettes as 
a function of paper porosity was carried out. (JGB) . 


13779 (SAND—76-8204) Theoretical of Raman 
scattering cross sections for use in flame Coll, C.F.; 
Melius, C.F. (Sandia Labs., Livermore, Calif. (USA)). Feb 1976. 
Contract AT(29-1)-789. 34p. Dep. NTIS $4.00. 

The laser Raman scattering analysis of combustion flames 
requires a knowledge of the scattering cross sections for a variety 
of molecular species. Since cross sections are known for only the 
most common and most stable of molecules (e.g., Nz, O, and H,), 
a program to calculate cross sections for other molecules of in- 
terest to combustion analysis has been initiated. In this paper 
theoretically-determined cross sections for H,, N,, OH, LiH, and 
O, are presented. Comparison with the few experimentally deter- 
mined cross sections indicates that the theoretical approach is a re- 
liable method for determining Raman scattering cross sections for 
those molecules whose cross sections cannot be readily determined 
experimentally. (auth) 


13780 (TID—26947) Part I. Application of the radio-frequen- 
cy furnace technique to environmental trace analysis. Part II. The 
applicability of Hadamard transform techniques to uv-visible spec- 
troscopy. Crosmun, R. (Tennessee Univ., Knoxville (USA)). Dec 
1974. 174p. Dep. NTIS $6.75. 

Thesis. 


A radio frequency furnace is described. The application of 
this atomization source to the analysis of trace environmental sam- 
ples by atomic absorption is demonstrated. Accuracy on the order 
of 8 percent at the low ppM level was obtained with such samples. 
Absolute sensitivities of 10~'® to 10-"* g were obtained for zinc, 
lead, and copper. The instrument is capable of very rapid analysis 
and shows great potential for routine analysis. A detailed descrip- 
tion of the principles underlying the multiplex operation of a 
Hadamard Transform Spectrometer is given. It is determined that 
the successful operation in the uv-visible region of such an instru- 
ment may depend critically upon the type and character of the 
noise present in the spectrometer system. A detailed quantitative 
investigation of the noise produced by a large number of common 
spectrometric sources is described. The power spectra of these 
sources was obtained by direct Fourier analysis of the output of a 
selected 1P28 photomultiplier when illuminated by the source of 
interest. The power spectra of a number of sources, particularly 
lamps and premixed laminar flames, indicate that these are essen- 
tially white noise sources. A theoretical evaluation of the multiplex 
advantage obtainable in the uv-visible region was obtained and 
verified by means of computer simulation. Based upon these 
results, it is predicted that the Hadamard Transform Spectrome- 
tershould be applicable to Raman spectroscopy and atomic spec- 
troscopy particularly atomic fluorescence spectroscopy where it 
should give at least a limited advantage in most cases over conven- 
tional scanning spectrometers. (auth) 


13781 Method of analyzing x-ray fluorescence of urani- 
um scrap for SNM control measurement purposes. Harkness, A.L.; 
Brandenburg, R.W. (Argonne National Lab., IL). Nucl. Mater. 
Manage.; 4: No. 3, 368-375(Fal 1975). 

From 16. annual meeting of the Institute of Nuclear Materi- 
als Management, Inc.; New Orleans, LA, USA (18 Jun 1975). 

A linear regression method is described for resolving the x- 
tay fluorescence spectra of the scrap (i.e., dross), produced during 
a uranium alloying process, into the spectra of its components. 
This dross contains mainly uranium and zirconium and is very dif- 
ficult to analyze using normal chemical procedures. A plot of the 
calculated spectra ratios versus the actual weight ratios for several 
prepared standards provides a calibration curve for obtaining 
quantitative analyses for uranium accountability purposes. (auth) 


13782 (UCRL-Trans— 10798) Fluorimetric routine determina- 
tion of uranium in urine samples. Widua, L.; Schieferdecker, H.; 
Hezel, U. Translated from Z. Anal. Chem.; 270: No. 1, 12- 
15(1974). llp. Dep. NTIS $3.50. 
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With a modified RA 2 reflectance for the Zeiss 
PMOII/PMQ3 spectrophotometer, uranium in urine was detected 
with higher sensitivity. A quick method is now available with a de- 
tection limit of <2 4 U/1 urine for the determination of possible 
uranium incorporations, whose sensitivity meets the requirements 
of radiation protection. Compared with other extraction methods, 
the instrument outlay and the required working time are small. 
The total error of the method is below 5 percent. 


13783 Quantitative method using differential infrared spec- 
for the determination of compound types absorbing in the 

carbonyl region in Petersen, J.C. (Bureau of Mines, 

Laramie, WY ). Anal. Chem.; 47: No. 1, 112-117(Jan 1975). 

A method for the qualitative and quantitative determination 
of ketones, dicarboxylic anhydrides, — acids, and 2-quin- 
olone types in asphalts is presented. The technique is based on dif- 
ferential infrared spectrometry combined with base hydrolysis and 
silylation reactions. Determinations are made using simple labora- 
tory equipment without the necessity of reagent or reaction 
product separation. The method was applied to a collection of 
asphalts to show the effect of oxidation in road service on the 
production of the title compound types. Ketones were found to be 
the major oxidation product absorbing in the carbonyl region. 
Dicarboxylic anhydrides were formed on oxidation in considerably 
Fe ne amounts than carboxylic acids. 2-Quinolones were not 

on oxidation. Significant amounts of ketones and detecta- 
ble amounts of carboxylic anhydrides were not found in fresh, 
unoxidized asphalts although carboxylic acids and 2-quinolone 
types were often present. (auth) 


13784 Stable isotope ratio measurements in nitrogen and ox- 
ygen using Raman Bloom, S.D. (Lawrence Livermore 
Lab., CA) Harney, R.C.; Milanovich, F.P. Appl. Spectrosc.; 30: No. 
1, 64-67( 1976). 
Precision isotope ratio measurements of light elements using 
uantum counting techniques in conjunction with vibrational 
an scattering from high intensity laser beams are described. 
The Raman spectrometer is described, and performance data are 
given and discussed. (WHK) 


13785 Characteristic noise spectra of some common analytical 
spectrometric sources. Talmi, Y.; Crosmun, R.; Larson, N.M. (Oak 
Ridge National Lab., TN). Anal. Chem.; 48: No. 2, 326-335(Feb 
1976). 

Noise characteristics of various analytical spectrometric 
systems, including primary plasma excitation and flame sources, 
are being studied. The noise power spectra of these spectrometric 
sources , at been obtained digitally using a dedicated Fourier 
processor which calculated the power density functions by direct 
Fourier analysis. In addition, a quantitative estimate of the mag- 
nitude of these noise fluctuations was also obtained. An attempt 
has been made to isolate the few experimental factors that are 
most dominant in the generation of noise in spectrometry sources 
and to determine their origin. The analytical implications of the 
noise phenomena are also discussed. In particular, the merits of 
signal modulation techniques and multiplex transform techniques, 
e.g., Hadamard transform spectrometry, are reevaluated, based on 
the experimental noise data obtained in this study. (auth) 


13786 Atomic fluorescence spectrometry using a flashlamp- 
pumped dye laser. Brod, H.L.; Yeung, E.S. (Ames Lab., IA). Anal. 
Chem.; 48: No. 2, 344-348(Feb 1976). 

A detailed theoretical analysis of signals in atomic 
fluorescence, including the effects of pre-absorption under satura- 
tion conditions, is presented. These predictions are compared with 
experimental measurements using a flashlamp-pumped dye laser. A 
detection limit of 7 x 10-"* g/cm*® of sodium is obtained using a 
simple arrangement. The calibration curves compare well with 
theory with no adjustable parameters. The wavelength dependence 
and the time dependence of the signals are also discussed. Peak in- 
tensity measurements are suggested to be more reliable than in- 
tegrated intensity measurements for analytical purposes. (auth) 


13787 Sam system for spectrometry of boiling 


using gas chromatography—mass 
J.E.; Knudson, C.L. (Grand Forks Energy Research Center, ND). 
Anal. Chem.; 48: No. 2, 453-454(Feb 1976). 

, ~ analysis of coal liquefaction distillates was attempted 
in our laboratory using a Du Pont 21-491B mass spectrometer. 
The sample was introduced via the batch inlet at maximum tem- 
perature, 150°C, but high molecular weight fragments were absent 
or of low intensity in the mass spectra chained under these condi- 
tions. These high-boiling mixtures require correspondingly high 
inlet temperatures (typically 300-350°C) in order that complete 
vaporization of the sample is assured. Using the mass spectrometer 
coupled with a gas chromatograph, successful volatilization of both 
= and low molecular weight species in such mixtures was 
achieved using the GC inlet. (auth) 
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13788 § Simultaneous determination of wear metals in lubricat- 
ing oils inductively-coupled plasma-atomic emission 
assel, V.A.; Peterson, C.A.; Abercrombie, F.N.; 
Kniseley, R.N. (Ames Lab., lowa). Anal. Chem.; 48: No. 3, 516- 
519(Mar 1976). 
The simultaneous determination of 15 different wear metals 
in lubricating oil by i d plasma-atomic emission 
etry is described. An aerosol formed from a solution of 
& lubricating oil in 4-methyl-2-pentanone is injected into the 
axial channel of an inductively-coupled plasma where the atomic 
are excited. Detection limits range 0.0004 to 0.3 ppM for 
the elements studied. Low and high viscosity oils (nominally 1.9 x 
10° to 2.45 x 10-* m*/s, respectively) can be accommodated 
without biasing the analytical results. Approximately 1.5 min are 
required for completing the analytical cycle for one sample. Rele- 
vant data on precision and accuracy are included. (auth) 


SEPARATION PROCEDURES 
REFER ALSO TO CITATION(S) 12580, 13799, 14480 


13789 (INIS-mf— 1966/2) Uranium production 

Ketzinel, Z.; Volkman, Y. (Israel Nuclear enki. 
1975. 1 1p. (in Hebrew). INIS. 

m Symposium on nuclear fuel in Israel; Rehovot, Israel 
(1 Jul i973). 

the moment, Israel is not active in the field of uranium 

euiaindanrent came. But the problem will soon have to 
be dealt with as a facility is being planned for extracting 
phosphorous acid from phosphate rocks; uranium could then be 
obtained as a side-product, with an important reduction of its 
price. Several ways for extracting the uranium are presented (BG) 


13790 (INIS-mf—1966/10) Phosphate reserves in Israel. 
Carmi, P. (Israel Nuclear Society, Yavne). Jun 1975. Sp. (In 
Hebrew). INIS. 

From Symposium on nuclear fuel in Israel; Rehovot, Israel 
(1 Jul 1975). 

Israel's phosphate fields are discussed from the point of 
view of site, economic value, rentability and chemical com 4 
stress is being put on the fields already in exploitation or due to be 
in operation soon. 


= (ORNL—S5111, pp 48-56) Separations chemistry. Feb 
1 


In Chemistry Division annual progress report for period 
ending November 1, 1975. 

Results of studies on the photochemistry of aqueous Pu 
solutions and the stability of iodine in liquid and gaseous CO, are 
teported. Progress is reported in studies on: the preparation of 
macroporous bodies filled with oxides and sulfides to be used as 
adsorbents; the beneficiation of photographic wastes; the anion 
exchange adsorption of transition elements from thiosulfate solu- 
tions; advanced filtration applications of energy significance; ~ af 
resolution rs wee and, the examination of the separation 


henylphosphoric acid (OPPA) and trihexyl phosphate 
). ( 


13792 (RFP—2365) Molten salt extraction of americium from 
molten metal. Knighton, J.B.; Berry, J.W.; 

Franchini, R.C. (Atomics International Golden, Colo. 
a 12 Mar 1976. Contract AT(29-1)-1106. 24p. Dep. NTIS 


The chemical basis for molten salt extraction separation of 
americium from plutonium is presented. The extraction factor rela- 
tionship is used to quantify this liquid-liquid extraction (molten 
salt-molten metal) unit operation. The amount of salt required for 
an optimum process is an order of magnitude iower than the 
amount used previously in the production operation of the process. 


13793 Chromatographic behavior of a cholesteryl myristate sta- 

phase in an electric field. Westerberg, R.B.; Van Lenten, 
Pa. Rogers L.B. (Purdue Univ., West Lafayette, iN). Sep. Sci.; 
10: No 593- 616(1975). 

Changes in peak shape which accompany the imposition of 
an electric field were examined by moments analysis. Although 
peak maxima shifted significantly, only slight changes were ob- 
served in the value of the peak mean. Column efficiencies calcu- 
lated from the second central moment indicated that the field 
lowered the resistance to mass transfer, probably as a result of 
electric field-induced convection of the stationary phase. (auth) 


13794 Removal of copper and iron prior to water hardness 
titration. Fritz, J.S.; King, J.N. (Ames Lab., Iowa). Anal. Chem.; 
48: No. 3, 570- 572(Mar 976). 


Silica gel was reacted with 3 I il or 


with the N- -methyl derivative of the same mg to produce a 


material with an amino silyl functional If a water in 
material, iron(II) and copper(II) dre completely retained, while 
calcium(I1) and magnesium(II) This permits an accu- 
rate water hardness titration wi adding any cyanide. (auth) 


INORGANIC AND PHYSICAL CHEMISTRY 
REFER ALSO TO CITATION(S) 14836 


13795 (ORNL—S5111, pp 26-29) Chemistry in support of fu- 
sion reactor technology. Feb 1976. 

In Chemistry Division annual progress report for period 
ending November 1, 1975. 

Equilibria in hydrogen—i led thermonuclear 
reactor (CTR)-blanket systems were studied. Data are tabulated 
on: equilibrium in liquid Li—hyd ype systems; calculated 
equilibrium constants for the Li(g) + VaHa(g) = LiH(g) equilibria; 
and calculated equilibrium concentrations for the vapor species Li, 
T;, and LiT in a CTR. A mixed-isotope technique and the as- 
sociated apparatus were developed for measuring the permeation 
of tritium through metals under simulated steam-generator condi- 
tions, and tested by measuring tritium permeation through clean 
nickel at 636 to 910°K. The effect of an oxide film on impeding 
the permeation of tritium th 800 was also studied. 
Tests indicated that the Ce(III)/(IV) redox couple is not a suitable 
buffer for reducing TF to T, in a CTR blanket composed of 
Li,BeF,. (JGB) 


(ORNL—S111, pp 114-118) Electrochemistry. Feb 
1976. 

In Chemistry Division annual progress report for period 
ending November 1, 1975. 

Studies on the electrochemical behavior of coupled ac- 
tive—passive metal—electrolyte systems are reported. Titanium 
electrodes were used in an electrolyte of IN H,SO,. Progress is re- 
Vege in other studies including electroanalysis with the paced- 

silver electrode, electrochemical kinetics of sulfide reactions, 
part-per-billion electroanalysis with packed-bed electrodes, and 
electrochemical recovery of reducible inorganic pollutants from 
aqueous streams. (JGB) 


CHEMICAL AND PHYSICOCHEMICAL PROPERTIES 


REFER ALSO TO CITATION(S) 12888, 13647, 13695, 13730, 
13734 


13797 (COO—2671—1) Fundamental studies of metal 
fluorination reactions. Annual progress report. Rapp, R.A. (Ohio 
State Univ., Columbus (USA). Dept. of Metallurgical Engineer- 
ing). 28 Jan 1976. Contract E(11-1)-2671. 28p. Dep. NTIS $4.00. 

Solid-state electrochemical methods are being used to deter- 
mine structural, thermodynamic, and transport properties in 
materials pertinent to the fluorination of metals at elevated tem- 
peratures. The solubility and diffusivity of fluorine in solid metals 
(initially nickel) are ee | studied by a potentiostatic elec- 
trochemical procedure by which changes in an impressed cell volt- 
age induces changes in the activity of fluorine at a 
metal/electrolyte interface while the recording of the resulting cell 
current as a function of time can be interpreted to yield the 
desired quantities. Defect structures in metal fluoride compounds 
(initially NiF, and PbF,) are being studied through measurements 
and interpretation of the electrical conductivity. The variation in 
the conductivities of the pure and impurity-doped compound as a 
function of fluorine activity can be interpreted to establish the par- 
tial ionic and electronic conductivities of the compounds, and the 
concentrations and mobilities of the carriers. Finally, a CaF,-elec- 
trolyte probe (gauge) is being developed for the measurement of 
fluorine activities in gases at elevated temperatures. The literature 
has been searched and studied. Experimental materials have been 
ordered and two high-temperature electrochemical systems have 
been constructed and tested. The electrical instrumentation has 
been tested and calibrated. A porous graphite electrode was found 
to be effective in fixing and transmitting fluorine activities which 
are set electrochemically at one graphite/electrolyte interface. This 
preliminary success establishes the intended means for the varia- 
tion of fluorine activity in the electrical and conductivity measure- 
ments. Coexistence electrodes of nickel plus nickel fluoride at 850- 
950°C have been found to remain essentially reversible despite 
current passage up to significant current densities. (auth) 


13798 (LBL—4162) Electron metic resonance studies 
of the relaxation 


paramag 
of copper (II), titanium (III) and vanadyl ions in 
solution. Wilson, R.C. (California Univ., Berkeley (USA). 
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Lawrence Nov 1973. Contract W-7405-Eng-48. 
114p. NTIS $ 


The E EPR spectra of solutions of vanadyl acetylacetonate in 
liquid ammonia, at X-band (9 GHz), were determined as a func- 
tion of temperature. The EPR a of Cu(NH;),2* were also 
studied in liquid ammonia, at X as a function of tempera- 
ture. The EPR spectra of acidified aqueous solutions of Ti (III) 
were observed both above and below the freezing point. (LK) 


13799 (QRNL—5111) Chemistry Division annual progress re- 
- for ending November 1, 1975. (Oak Ridge National 

., Tenn. (USA)). Feb 1976. Contract W- -7405-eng-26. 157p. 
Dep. NTIS $7.75. 

Each of the thirteen sections on research progress has been 
abstracted and indexed separately for NSA/ERA/EDB. Sections 
patents, lectures, and papers Presented at 

eeary activities, and an organization chart are 
. (JGB) 


13800 (ORNL—SI111, pp 1-11) Molten-salt systems. Feb 
1976. 

In Chemistry Division annual progress report for period 
ending November 1, 1975. 

Progress is reported on studies concerned with the molten- 
salt reactor pr . Estimates of the deposition of Te on Hastel- 
loy N surfaces in a molten salt breeder reactor (MSBR) were cal- 
culated. Experiments were conducted to evaluate the extent of Te- 
induced grain boundary cracking that occurs when Hastelloy N or 
its various modified alloys are exposed to Te vapor. Results of 
preliminary studies on hydrogen reduction equilibrium of UF, dis- 
solved in molten fluoride mixtures and studies on the effects of ox- 
ygen on the equilibrium of UF,—UF, molten fluoride solutions 
contained in graphite are reported. In studies on the chemistry of 
Na fluoroborate, the following compounds were prepared and 
characterized: H,OBF,, BF; . 2H,O, HBF,(OH),, NaBF,;OH, 
Na,B,FO, and Na;B;F,0O;. Progress in studies on the ther- 
modynamics of corrosion product fluorides in molten-salt reactor 
coolants is given. In experiments on the chemistry of fluorination 
and fuel reconstitution, a detailed investigation of the reaction 
UF,(d) + '/2H,(g) yields UF,(d) + HF(g) was carried out. A 
bench-scale test fase yet incorporating a small packed-bed elec- 
trode of glass: spheres was constructed and was tested on 
the Licl system. (JGB) 


13801 (ORNL—SI111, pp 12-25) Aqueous systems and 
energy. Feb 1976. 

In Chemistry Division annual progress report for period 
ending November 1, 1975. 

Studies on the hydrolysis of cations, including mononuclear 
and polynuglear hydrolysis species and their stability constants in 
aqueous solutions are reviewed. Data on the solubility of oxides 
and hydroxides are included. Results of chronopotentiometric mea- 
surements of the diffusivity of Cd** in hydrous melts of Ca(NO;), 
at various temperatures and concentrations of water are given. Ex- 
ploratory studies on a 100-gpm titanium loop being remodeled for 
investigating the formation of silica precipitates and their proper- 
ties as a function of brine composition, temperature, and flow con- 
ditions are reported. Data on the solubility of silica in water as a 
function of temperature agreed reasonably well with that in the 
literature. Initial results of studies on the ionization of water in 
NaCl solutions and the ionization and polymerization of silicic acid 
are reported. (JGB) 


13802 (ORNL—SI111, pp 45-47) Environmental chemistry. 
Feb 1976. 

In Chemistry Division annual progress report for period 
ending November 1, 1975. 

As part of the investigation of transients in 
freon—oxygen—ozone systems, the reaction of O('D) atoms with 
CF,Cl, was studied by -photolyzing O, in the presence of O, 
and CF,Cl,. Studies have been initiated on formulating kinetic 
models for predicting the composition of chlorinated water 
discharged from power plant cooling systems and describing 
equilibrium and kinetic aspects of the chemistry of sulfur in the at- 
mosphere. (JGB) 


19803 (ORNL—SI11, pp 96-113) Chemical physics. Feb 
1976. 


In Chemistry Division annual progress report for period 


ending November |, 1975. 

Progress is reported in the following structural chemistry 
studies: computer simulation of liquid Na and calculation of 
specific heat; properties of amorphous solid water; neutron diffrac- 
tion studies of three hydrates of phosphotungstic acid; tertiary 
structural differences between microbial serine proteases and the 
pancreatic serine enzymes; an algebraic method f 


or analyzing large 
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comreteabent networks of isomeric molecules; the crystal and 
molecular structure of the complex of platinum diiodide with the 
dimer of dithioacetylacetone; a neutron diffraction study of the 1:1 
molecular complex of 7,7,8,8-tetracy th with 

terphenyl; the structure of saxitoxin; “new “organic conductors, the 
tetrathiofulvalene halogen complexes; and, neutron structural stu- 
dies related to organic reactions. Progress is reported in the follow- 
ing studies on atomic and molecular collisions: crossed molecular 
beam studies of the reactions of UF, with alkali atoms; surface 
reactions and ionization of UF,; hyper- and planar channeling of 
charge-state-selected 27.5 MeV oxygen ions in Ag; electron emis- 
sion from fast oxygen and copper ions emerging from thin Au 
crystals in channeled and random directions; and, crossed molecu- 
lar beam studies of excited atom reactions. Other studies include: 
ESR studies of aqueous solutions of peptides during photolysis; 
ESR studies of N-heterocyclic compounds in liquids during photol- 
ysis (2,6-pyridinedicarboxylic acid and pyridine carboxylate 
anions); transients in the HXO—CO—CH,—H,; and bromine for- 
mation in the y radiolysis of aqueous bromide ion solutions. (JGB) 


13804 (ORNL—S5111, pp 121-124) Surface chemistry. Feb 
1976. 

In Chemistry Division annual progress report for period 
ending November 1, 1975. 

Results of experiments on the adsorption of H,O and 
nitrogen on annealed and irradiated lunar samples at various tem- 
peratures and pressures are reported. Progress is reported in stu- 
dies on the surface properties of an Apollo 11 sample, the interac- 
tion of sorbed water with lunar fines, and the reaction of sorbed 
water with ground volcanic minerals. The heat of immersion of zir- 
conium oxide was measured at a water temperature of 25 to 
175°C. The sorption of vapors on samples of thorium and titanium 
oxides was studied as a function of temperature and pressure over 
the ir spectral region 2000 to 4000 cm='. (JGB) 


13805 (RFP-Trans—177) Direct process for producing an- 
hydrous sodium carbonate by carbonation of caustic soda. [nd]. 
Translation of French Patent 2,094,540. 2p. Dep. NTIS $3.50. 

Anhydrous sodium carbonate is produced by carbonation of 
a caustic soda solution containing 48 to 50 percent NaOH. The 
solution is dispersed in an atomizer and smoke or combustion 
gases containing at least 10 to 12 percent CO, passed across this 
apparatus. The temperature of the reaction medium is maintained 
above 100°C by using sufficiently hot gas. The exothermic reaction 
of carbon dioxide with caustic soda permits direct production of 
anhydrous sodium carbonate and drying of the product obtained. 
The degree of atomization of the caustic soda solution can be 
modified in such a manner as to adjust the granulometry of the 
product obtained to a desired value. (JGB) 


13806 (UCRL-Trans—11006) Complex formation between 
silver and te ions in aqueous solutions. Leden, I.; Nilsson, 
R. Translated from Z. Naturforsch., a; 10: 67-76(1955). 27p. Dep. 
NTIS $4.00. 

Studies were made on the type and strength of the silver 
thiocyanate complex in aqueous solutions with thiocyanate ion 
concentrations between 10-* and 4 m. Measurements were made 
of the solubility of silver thiocyanate AgSCN and silver sodium 
dithiocyanate NaAg(SCN),(H,O), in sodium thiocyanate solutions 
whose ion strength was maintained constant through the addition 
of sodium perchlorate. A few potentiometric measurements were 
made in unsaturated silver thiocyanate. Mononuclear complexes 
Ag(SCN)/sub n/1I-n with n = 1, 2, 3 and 4 were found. The mul- 
tilinear complexes are apparently Ag/sub m/(SCN)/sub 2m+2//sup 
-(m+2)/, where m can assume all the whole number values, includ- 
ing ed large ones. All measurements were carried out at 25°C. 
(auth) 


13807 (RFP-Trans— 183) Method for continuous production of 
barium carbonate. Inamoto, W.; Koshino, K.; Ito, H. 9 Aug 1971. 
Translation of Japanese Patent Application 43-35399. 4p. Dep. 
NTIS $3.50. 

The method comprises: reacting sodium sulfide and CO, to 
produce Na,CO, solution, adjusting the concentration of this solu- 
tion, and reacting this solution with a barium sulfide solution to 
produce barium carbonate. The by-product sodium sulfide solution 
is recycled. (DLC) 


13808 Normal coordinate treatment of IF,SbF,. Basile, L.J.; 
Hohorst, F.A.; Ferraro, R.J. (Argonne National Lab., IL). Appl. 
Spectrosc.; 29: No. 3, 260-261(1975). 

Four force fields were used in the normal coordinate treat- 
ment of the IF,*SbF, adduct: Urey—Bradley, modified 
Urey—Bradley, orbital valence, and modified orbital valence. Cal- 
culated wavenumbers and quadratic potential constants are tabu- 
lated and compared. (DLC) 
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13809 Simple Raman cell and furnace usable at temperatures 13815 Reduction of tetrakis(4-N-methylpyridyl)porphinecobalt( 
higher than 1000° for corrosive melts. Gilbert, B.,; Mamantov, G. IID) by h ineruthenium(II). Pasternack, R.F. (Ithaca Coll., 


(Univ. of Tennessee, Knoxville); Begun, G.M. Appl. Spectrosc.; 29: 
No. 3, 276-278( 1975). 

An extremely simple experimental setup was designed which 
can be built in a few days. A windowless cell was chosen; it was 
comprised of graphite. The furnace and cell were built in such a 
way that no surface capable of emitting thermal radiation can be 
seen by the spectrometer. To illustrate the performance possible, 
Raman spectra are presented for AIF;—NaF at 740°C and molten 
cryolite at 1015°C. (DLC) 


13810 Solubility and thermal decom of Li;N in liquid 
lithium. Yonco, R.M. (Argonne National Lab., IL). Trans. Am. 


‘Nucl. Soc.; 22: 159-160(Nov 1975). 


From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


13811 Liquid ymium heat content by levitation 
- Stretz, L.A.; Bautista, R.G. (lowa State Univ., Ames). 
J. Chem. Eng. Data; 21: No. 1, 13-15(Jan 1976). 

The high-temperature heat content of liquid praseodymium 
was measured experimentally by the levitation calorimetry 
technique. The samples, ranging in size from 0.5 to 1.5 g, were 
simultaneously levitated and heated by a radiofrequency generator 
in an argon-helium mixture prior to being dropped into a conven- 
tional copper block drop calorimeter. Corrections were made for 
the convection and radiation losses during the fall of the sample 
from the levitation chamber into the calorimeter. The praseodymi- 
um data, from 1460 to 2289K, were fitted by the following equa- 
tion where the indicated errors represent the average deviation of 
the experimental value from the value predicted by the equation: 
H/sub T/ - Hogg-15 = [41.57 +- 0.29] (T - 1208) + [41733 +- 197] 
J/mol. (auth) 


13812 Ligand-field m of niobium(IV) in fluoride melts. 
Toth, L.M.; Gilpatrick, L.O. (Oak Ridge National Lab., TN). 
Inorg. Chem.; 15: No. 1, 243-244(Jan 1976). 

A continuing study at this laboratory is concerned with the 
characterization of niobium redox chemistry in fluoride melts by 
absorption spectroscopy. A prerequisite to this study is that the 
species involved in the redox equilibria and their absorption spec- 
tra be identified. High coordination numbers about the metal ions 
are favored in fluoride systems due to the size of the ligand and, as 
a result, some interesting spectra have been observed. The spec- 
trum and behavior of Nb(IV) in the compound K;NbF; in fluoride 
melts are described here. (auth) 


13813 Solubility of xenon in liquid sodium. Veleckis, E.; Cafas- 
so, F.A.; Feder, H.M. (Argonne National Lab., IL). J. Chem. Eng. 
Data; 21: No. 1, 75-76(Jan 1976). 

The solubility of xenon in liquid sodium was measured as a 
function of pressure (2-8 atm) and temperature (350-600°C). 
Henry's law was obeyed with the value of the Henry's law con- 
stant, K/sub H/ = N/sub Xe//P, ranging from 1.38 x 10~'° atm“ at 
350C, to 1.59 x 10-* atm~' at 600°C where N/sub Xe/ and P are 
the atom fraction and the partial pressure of xenon, respectively. 
The temperature dependence of solubility may be represented by 
logie lambda = (0.663 +- 0.01) - (4500 +- 73) T~', where lambda 
is the Ostwald coefficient (the volume of xenon dissolved per unit 
volume of sodium at the temperature of the experiment). The heat 
of solution of xenon in sodium was 20.6 +- 0.7 kcal/mole, where 
the standard state of xenon is defined as that of | mole of an ideal 
gas, confined to a volume equal to the molar volume of sodium. 
(auth) 


13814 Kinetics of endothermic decomposition reactions. I. 
Steady-state chemical steps. Searcy, A.W.; Beruto, D. (Univ. of 
California, Berkeley). J. Phys. Chem.; 80: No. 4, 425-429(12 Feb 
1976). 

When the solid product of an endothermic decomposition 
reaction is porous, the rate-limiting chemical step is usually as- 
sumed to be a surface step of the gaseous product or of a precur- 
sor of that product. It is shown here that the rate of such a reac- 
tion may also depend upon rates of diffusion in the reactant phase, 
the rate of transfer of the solid reaction product at the reactant- 
product interface, and/or the thermodynamic stability of the solid 
product. Rate equations are derived for the six possible limiting 
cases when either a single step or a coupled pair of steps of a 
decomposition reaction significantly influence its rate. Data for 
calcite (CaCO;) decomposition are shown to be most simply ex- 
plained as reflecting formation of a known metastable modification 
of calcium oxide with near equilibrium conditions maintained for 
each reaction step except desorption of carbon dioxide. If this ex- 
planation is correct the free energy of formation of the metastable 
oxide from the stable oxide should be found to be about +7500 - 
ST cal/mole. (auth) 


NY ). Inorg. Chem.; 15: No. 3, 643-646(Mar 1976). 

The reduction of tetrakis(4-N-methyl- 
pyridyl )porphinecobalt(II1) (Co/sup II/TMpyP) by Ru(NH3).?* 
has been studied as a function of pH and added anions. In the 
range 2 x 10-5 < or = [H*] < or = 0.50 M, the reactions are pH 
independent and the catalytic effects of chloride and thiocyanate 
ions are quite modest; rate constants (M~' s~', 25°C) in sulfonate 
media containing chloride and thiocyanate are given by 1.2 x 10° 
+ 3.3 x 10°(CI-] + 6.6 x 10°{SCN-]. A more pronounced in- 
fluence on rate occurs when thiocyanate or azide ions are bonded 
directly to the cobalt site. The rate constants for the Ru(NH3).** 
reduction of CoP(H;0)(SCN)** is 10 times larger and that for 
CoP(H,O)(N;** is 20 times smaller than that for CoP(H,O),** in 
a similar medium. (auth) 


13816 Ion chemistry and gas-phase basicity of nickelocene by 
jon cyclotron resonance spectroscopy. Corderman, R.D.; 
Beauchamp, J.L. (California Inst. of Tech., Pasadena). Inorg. 
Chem.; 15: No. 3, 665-668(Mar 1976). 

The gas-phase ion chemistry of bis(eta’-cyclopentadie- 
nyl)nickel (nickelocene) is studied using the techniques of ion 
cyclotron resonance spectroscopy. Total rate constants for the 
reactions of the primary fragment ions at 70 eV are determined 
using trapped-ion methods. The long-lived nickelocene anion, 


Ni(C;H;B&2-, is formed directly by electron attachment and is un- 


reactive with a variety of simple molecules. Nickelocene is ob- 
served to be an exceptionally strong base in the gas phase. 
Equilibrium proton-transfer reactions are observed in mixtures of 
nickelocene with (CH;);N and (C,H;),NH, from which the gas- 
phase basicity or proton affinity (PA) is determined to be 218.9 +- 
1.0 kcal/mol relative to PA(NH;) = 201 +- | kcal/mol. Attempts 
to determine the site of protonation were inconclusive. The ion 
chemistry and base strength of nickelocene and ferrocene are com- 
pared. (auth) 


13817 Polarized crystal absorption spectra and electronic states 
of tetraethylammonium hexab diplatinate(II). Martin, D.S. Jr.; 
Rush, R.M.; Peters, T.J. (Ames Lab., IA). Inorg. Chem.; 15: No. 3, 
669-675(Mar 1976). 

Polarized crystal electronic absorption spectra are reported 
at 300° and 15°K for normally cleaved crystals of [N(C2Hs)4]ePte 
Bre. The spectra provide the polarization of the transitions with 
respect to the three molecular axes of the Pt,Br,~ ion. The excited 
states have been assigned under the D/sub 2h/ point group sym- 
metry of the ion. There is sufficient delocalization of the d elec- 
trons that both spin-forbidden and spin-allowed d reverse arrow d 
transitions have strongly enhanced intensities and have dipole-al- 
lowed character in contrast to the PtBr,?- ion. Although the ener- 
gies of d reverse arrow d transitions are similar for PtBr,?~ and 
Pt,Br.2-, M reverse arrow L charge-transfer transitions occur at 
lower energies for the dimeric ion. The polarization of these in- 
tense transitions indicates that they correspond to electron trans- 
fers from terminal bromides. (auth) 


ISOTOPE EFFECTS 
REFER ALSO TO CITATION(S) 12617 


13818 (COO—3127-12) Theory of inverse isotope effects. 
Ishida, T.; Kornblum, Z.C.; Pollin, J.S. (Brooklyn Coll., N.Y. 
(USA). Dept. of Chemistry). 1975. 80p. (CONF-7509119—1). 
Dep. NTIS $5.00. 

From International conference on isotope in der natur; 
Gera, German Democratic Republic (22 Sep 1975). 

The inverse isotope effect in isotope exchange equilibria is 
attributable to the temperature-dependent contributions from vari- 
ous vibrationally excited states. The inverse effects are predictable 
from the single-term G(u)-approximation. Cross-over and other 
anomalies of the temperature-dependence of isotope-exchange 
equilibria are discussed in terms of the finite orthogonal expansion 
of the reduced partition function ratio. The inverse vapor pressure 
isotope effect in polyatomic molecules is discussed within the 
framework of the simple cell model. The inverse effect is due to 
the isotopic difference in the shifts of zero-point energy of internal 
vibrations upon condensation. The zero-point shift on condensa- 
tion of nonpolar molecule is related to the cartesian dipole mo- 
ment derivatives. The latter are calculated by means of a self-con- 
sistent field molecular orbital theory. A Medium Cluster Model is 
proposed as an extension of the cell model of liquid as a basis of 
the vapor pressure isotope effect. The liquid phase is represented 
by a cluster consisting of a central molecule and several shell 
molecules. (auth) 
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ISOTOPE EXCHANGE AND ISOTOPE SEPARATION 
REFER ALSO TO CITATION(S) 13818 


13819 122. The thermal diffusion column. 
X. On the theory of quantitative separation of gas mixtures. Schu- 
macher, E. Translated by W.J. Roos from Helv. Chim. Acta; 36: 
949-961( 1953). 15p. Dep. NTIS $3.50. 
The treatment of the behavior of polycomponent mixtures 

in the thermal diffusion column leads to discussion of a su 

to quantitatively separate binary and pereunt pro mixtures. 
This consists of using an auxiliary gas wit ific properties. For 
determination of the conditions under which th the method must be 
carried out, the properties of polycomponent isotopic mixtures in 
the thermal diffusion column were investigated. Expressions were 
derived for the steady state concentration distribution along the 
separation apparatus. A middle component exhibits a maximum in 
the concentration curve, which lies at the place where the mean 
mass of the gas is equal to the mass of that particular component. 
The distribution of a ternary isotopic mixture is discussed exactly, 
and the procedure for quantitative separation of binary systems is 
explained in this framework. Guidelines are given for isolation of 
the isotope %*Ar, and general comments are made relative to ob- 
taining rare middle isotopes by a continuous process. The treat- 
ment of nonisotopic mixtures is discussed briefly. (auth) 


ORGANIC CHEMISTRY 


CHEMICAL AND PHYSICOCHEMICAL PROPERTIES 
eg ALSO TO CITATION(S) 12463, 12538, 13799, 13803, 
14 


13820 (COO—2755-1) Fundamental study of the mechanism 
and kinetics of cellulose hydrolysis by acids and enzymes. Progress 
report, June 1, 1975—December 31, 1975. Tsao, G.T. (Purdue 
Univ., Lafayette, Ind. (USA)). Feb 1976. Contract E(11-1)-2755. 
4lp. Dep. NTIS $4.00. 

This project deals with acidic and enzymatic hydrolysis of 
cellulosic materials. Highlights of the first eight months of out pro- 
ject are as follows. (1) Essentially homogeneous C,, C/sub x/, and 
Cellobiase enzyme have been isolated from Cellulase-Onozuka of 
Trichodeima viride origin. Besides the 3 major components, one 
protein of a molecular weight of 10,000 was purified, which has 
strong C/sub x/ activity and also another (M.W. 23,000) with 
strong C, activity. (2) Kinetics of Cellobiase has been investigated 
and its kinetics constant accurately determined. Immobilization of 
this enzy on p glass was successful. (3) Absorption of SO, 
at atmospheric pressure increased digestibility of delignated cellu- 
lose but not the natural materials such as corn stalk. A pressuriza- 
ble absorption unit is being built. (4) Kinetics models for purified 
C, and C/sub x/ are postulated and equations derived. Experimen- 
tal tests will be made when sufficient quantities of purified C, and 
C/sub x/ enzyme are prepared. (5) A lignin digesting, white-rot 
fungus, Pleurotus ostreatus, has cultivated in our laboratory. It has 
grown well and heavy. (6) A number of electron micrographs were 
made with untreated cellulosic materials, which showed that the 
method of drying the specimens for electromicroscopy is impor- 
tant. Ordinary drying procedures will alter their physical struc- 


tures. A technique, critical point drying, is being practiced, which. 


will not change the structure. (auth) 


13821 85-92) Organic chemistry, catalysis, 
and coal research. Feb | 

In Chemistry Division annual progress report for period 
ending November 1, 1975. 

The structure of homoadamantane was investigated by 
NMR studies of the deuterium-labeled 4-homoadamantyl cation. In 
order to evaluate the ratio of endo, endo-6,2-hydride(6,2-H)-exo, 
exo-3,2-hydride(3,2-H) shifts in the 2-norbornyl cation, two re- 
lated “compounds were synthesized and solvolyzed. They are: 2- 
methyl-2-(A*-cyclopentenyl-1-d)-propyl nosylate and (+)-2-endo- 
camphenilyl-2-exo-d brosylate. A systematic study of charge- 
transfer complexes in an effort to synthesize organic conductors is 
reported. In studies on the catalytic hydrodesulfurization of coal, 
the role of low concentrations of H,S in hydrogen on a commercial 
Co—Mo catalyst was investigated. Progress in research on the use 
of molten-salt catalysts in the hydrogasification of coal is reported. 
Results of experiments are reported in which thin fiims of carbon 
evaporated onto silica plates were partly overlaid with evaporated 
Ni in order to make microscopic observations of the catalysis of 
the reaction of carbon with hydrogen gas. Computer programs 
have been written for simulating a methanation reactor and a 
methane—steam reformer. (JGB) 
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13822 Observation of the anomalous refractive index of a criti- 
cal binary fluid. Hartley, C.L.; Jacobs, D.T.; Mockler, R.C.; 
O'Sullivan, W.J. (Univ. of Colorado, Boulder). Phys. Rev. Lett.; 
33: No. 19, 1129-1132(4 Nov 1974). 

The first observation of the anomaly in the real part of the 
refractive index of a critical binary fluid (meth ) 
is reported. A theoretical relation was obtained for the refractive 
index of a binary mixture in the vicinity of its critical point which 
agrees with the experimental results within the experimental error. 
More precise experiments are in progress. (auth) 


13823 Equilibrium studies by electron spin resonance. XII. The 
relationship between density and ion pair dissociation deter- 
mined by the use of g values. Stevenson, G.R.; Alegria, A.E.; 
Block, A.M. (Univ. of Puerto Rico, Rio Piedras). J. Am. Chem. 
Soc.; 97: 4859-4863( 1975). 

The addition of salt (KI) to solutions of the free anion radi- 
cal of  2,6-di-tert-buty anthraquinone, or 
naphthaquinone results in a decrease in the observed g value due 
to the formation of ion pairs. The observed g value for the anion 
radical in solution containing a given amount of KI has been found 
to be a weighted average between that for the ion pair and that for 
the free ion in pure h ide. The equilibrium 
constant for the dissociation of the ion pair to form the free anion 
radical has been algebraically related to the observed g value lead- 
ing to the first determination of ion bn dissociation constants by 
the use of g values. Further, the enthalpy of ion pair dissociation 
has been related to the rate of change of the g value with respect 
to temperature (dg/dT). To use the time averaged g values the rate 
of ion pair dissociation and formation must be fast on the ESR 
time scale. This has been found for semiquinones, for which the 
INDO calculated electron density on the oxygen atoms available 
for ion pair formation is less than 6.459. When the oxygen elec- 
tron density is larger than this value the free ion and ion pair are 
observed simultaneously. Not only are the kinetics of ion pair dis- 
sociation affected by the INDO calculated charge densities, but the 
po eq/ decreases with increasing charge density. However,the 
ant system yields a K/sub eq/ that is too small ac- 
cording to this trend. This suggests a greater polarizability of this 
system. (auth) 


13824 EPR study of manganese(II) binding to 55'-ATP, 
hemoglobin, and hemocyanin. Chang, S.S. (Duquesne Univ., Pitt- 
sburgh); Li, N.C.; Pratt, D.W. J. Magn. Resonance; 18: 117- 
122(1975). 

Several divalent metal ions affect the oxygen affinity of 
hemoglobin and hemocyanin. It is important, therefore, to un- 
derstand the nature of metal-ion binding to these proteins. By 
comparing the EPR spectra of Mn(II), 0.001 M, in the absence 
and presence of carboxyhemoglobin or Limulus oxyhemocyanin 
(pH 7.3, Trizma buffer), the number of Mn binding sites, n, and 
the binding constant, K, can be determined. For carbox- 
yhemoglobin, HbCO, we find 0.5 Mn binding sites per heme, K = 
450 M™'. Each hemoglobin tetramer therefore binds two man- 
ganous ions suggesting that Mn(II), like Cu(II), may bind 
preferentially to one of the two types of subunits in hemoglobin. 
For hemocyanin, HcO,, we find n = 5.8, K = 1.55 x 10° M~'. Each 
oxyhemocyanine therefore binds approximately six manganous 
ions, and the binding constant is three times larger than that for 
HbCO. We have also carried out similar experiments on 5'-ATP, 
and on solutions of HbCO and ATP containing McCl, or ZnCl. 
Zn(II) effectively competes with Mn(II) in binding hemoglobin and 
ATP, whereas Mgt) does not, in accord with expectations from 
data on oxygen affinity of hemoglobin. (auth) 


13825 Structure of saxitoxin. Schantz, E.J. (Univ. of Wiscon- 

sin, Madison); Ghazarossian, V.E.; Schnoes, H.K.; Strong, F.M.; 

Springe ger, J.P.; Pezzanite, J.O.; Clardy, J. J. Am. Chem. 2 97: 
38 1239(5 Mar 1975). 

Saxitoxin is a neurotoxin found in various molluscs. The p- 
bromobenzenesulfonate-saxitoxin was crystallized and the structure 
was determined by single-crystal x-ray diffraction. Bond distances 
and angles were discussed, and a aba generated drawing of 
the final x-ray model was presented (D 


13826 Dielectric and state behavior of under shock 
loading. om B. (Univ. of California, Livermore). Rev. Sci. In- 
strum.; 46: No. 12, 1676-1684(Dec 1975). 

An electrical technique that uses the peaks and troughs of a 
sine wave source vol is employed to measure the relative 
capacitance of a dynamic admittance cell containing cyclohexane 
at 2.1 and 6.3 GPa. Parameters for the linear shock-particle 
velocity equation of motion of the liquid are deduced, and a 
procedure for measuring the shock temperature of selected materi- 
als is proposed. A model for shock electrification is given indicat- 
ing that electrification is a consequence of a normal-state material 
undergoing a species change. Cyclohexane is an unusual material 


L 
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under shock loading in that it does not exhibit a species change in 
the pressure range considered. (auth) 


13827 Crystal structure of 5—exo—CH;—C,H,Ma(C 
OXNO)P(C,H);. Evrard, G.; Thomas, R.; Davis, B.R.; Bernal, I. 
(Brookhaven National Lab., Upton, NY). Inorg. Chem.; 15: No. 1, 
52-57(Jan 1976). 
An accurate x-ray crystallographic structural study of a Mn- 
m-cyclopentadiene complex has been carried out. 5-exo-CH;- 
CsHsMn(CO)(NO)P(C.Hs)3 crystallizes in the space group P/sub 
bea/ with Z = 8, a = 17.969 (53) A, b = 26.631 (78) A, and c = 
9.277 (35) A. Intensities of 2269 i ent reflections were 
used in the refinement of the structure to an R(F) of 0.057. The 
Mn is tetrahedrally coordinated to its ligands: PPh;, CO, NO, and 
5-exo-CH;-C;H;. The PPh; fragment of the molecule is 
stereochemically well behaved, exhibiting no unusual distances or 
. The Mn-N-O and Mn-C-O groups are nearly linear with an- 
gles of 178.4 (5) and 174.8 (5)°, ly. Observed Mn-C and 
Mn-N distances of 1.771 (7) and 1.674 (5) A, respectively, are in 
good agreement with other unambiguous determinations of these 
parameters. The stereochemical consequence of the destruction of 
the aromaticity of the Eta*-C,H; ring by the introduction of the 
CH; group is a folding and shift of the ring in such a way that the 
Mn makes its closest approach (1.79 A) to the newly created 
diene part of the ring and the newly introduced CH; group avoids 
steric interference with other parts of the molecule by acquiring 
the exo conformation. (auth) 


13828 Crystal and molecular structure by neutron diffraction 


D.M.; Peterson, S.W.; Reis, A.H. Jr.; Williams, J.M. (Argonne Na- 
tional Lab., IL). Inorg. Chem.; AS: No. 1, 74-78(Jan 1976). 

Potassium tetracy inate(II) trihydrate, K2Pt(CN), 
.3H,O, crystallizes in the ‘orthorhombic space space group Pbcn, with a= 
13.426 (5), b = 11.848 (4), and c = 6.956 (2) A with Z = 4. The 
strongly efflorescent crystals grown from aqueous solution were 
sealed in capillaries for three-dimensional neutron data collection. 
The structure was deduced from the neutron Patterson map and 
was refined by Fourier and full-matrix least-squares techniques to 
R/sub F?/ = 0.061 (R/sub F/ = 0.056) for 587 reflections with F* 
> o(F*). The structure consists of planar Pt(CN),? groups 
stacked paralle! to c forming linear Pt chains with a Pt-Pt separa- 
tion of 3.478 (1) A. Alternate Pt(CN),?~ groups are rotated giving 
an eclipsed configuration with C-Pt-Pt-C torsion angles of 15.7 (1) 
and 16.7 (1)®. The Pt(CN),?~ plane is also tilted with respect to c 
by ~3°. The two types of water molecules serve to link Cn groups 
within a Pt(CN),?~ stack and to cross-link adjacent Pt(CN),?~ 
stacks. Comparisons are made with the structure of the mixed- 
valence compound K,Pt(CN),Bro.3.3H,0, KCP(Br). (auth) 


13829 Novel quasi-one-dimensional zig-zag platinum atom 
chain in K, 7;Pt(CN),.1.5H,O. A neutron diffraction study. Keefer, 
K.D.; Washecheck, D.M.; Enright, N.P.; Williams, J.M. (Argonne 
National Lab., IL). J. Am. Chem. Soc.; 98: No. 1, 233-234(7 Jan 


potassiu 
1.5HDERO was prepared and results a single- 


crystal neutron diffraction study are reported. repeat 
unit of the zig-zag metal atom chain was found to include three 
cry hically independent Pt atoms. Bond angles and lengths 
are reported; a discussion of water molecule hydrogen bonding to 
cyanide ligands is included. (DDA) 


K,.75PtCN),.1.5H,O. Reis, A.H. Jr. (Argonne National Lab., yal 
Peterson, S.W.; Washecheck, D.M.; Miller, J.S. J. Am. Chem. Soc 
98: No. 1, 234-236(7 Jan 1976). 

The K/sub 1.75/Pt(CN),.1.5H,O was prepared by oxidation 
of K,Pt(CN),.3H2O with H,O, in acidic solution. A structural anal- 
ysis of the triclinic cell was made by x-ray diffraction techniques. 
Three nonequivalent Pt atoms were discovered in the cell; and the 
nearly planar tetracy latinate groups are described as having a 
Staggered configuration. Bond angle and length data are presented; 
and the stoichiometry was confirmed. The possibility of the 
presence of trace amounts of halogen in the molecule was 
discussed. (DDA) 


13831 Gas phase proton affinities of molecules in excited elec- 
tronic states by ion cyclotron . Freiser, B.S.; 


resonance spectroscopy. 
Beauchamp, J.L. (California Inst. of Tech., Pasadena). J. Am. 
Chem. Soc.; 98: No. 1, 265-266(7 Jan 1976). 

Ion cyclotron resonance spectroscopy is proposed as a 
method to determine acid-base Properties of molecules in excited 
electronic states. Proton affinity in the excited state can be deter- 
mined from the proton affinity in the ground state plus the dif- 
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ference in excitation energies of the base and its conjugate acid. 
The difference in excitation energies may be determined by analyz- 
ing the absorption spectra of the base gnd the photodissociation 
spectra of its conjugate acid. Gas phase absorption spectra of 
benzaldehyde, cyanobenzene and pyradine and their respective 
conjugate acids were presented and discussed. The greatest in- 
crease of proton affinity was reported in the excitation state of 
benzaldehyde with lesser increases reported for the excitation 
states of cyanobenzene and pyridine. (DDA) 


13832 S and characterization of 5-hydroperoxymethylu- 
raci(Thy/sup a/OOH). Hahn, B.S.; Wang, S.Y. (Johns Hopkins 
Univ., Baltimore). J. Org. Chem.; 41: No. 3, 567-568(6 Feb 1976). 
Three methods for the synthesis of My alpha/ OOH 
were described using the three starting — 5 hydroperox- 
waadatnedl, 5 hydroxymethyluracil, and 5 chi 
The reaction yield of approximately 90 percent is greater “than in 
previous methods, and the reported apparent half-life of 14 days in 
Me,SO, indicates surprising stability. The characterization by IR 
and NMR spectral data was described. Methods for reduction of 
Thy/sup alpha/ OOH to thymine and for the formation of SCHO- 
Ura from Thy/sup alpha/ OOH by irradiation were discussed. 
(DDA) 


13833 Kinetics and mechanism of the oxidation of horse heart 

c by tris(1,10-phenanthroline)cobalt(III) at low pH. 
Brunschwig, B.S.; Sutin, N. (Brookhaven National Lab., Upton, 
NY ). Inorg. Chem.; 15: No. 3, 631-634(Mar 1976). 

The kinetics of the oxidation of ferrocytochrome c by 
tris( 1,10-phenanthroline)cobalt(II]) has been studied by the 
stopped-flow technique. The oxidation reaction is first order with 

to each reactant. Measurements in chloride media (uh = 
0.13 M, 25°C) over the pH range 1-7 revealed a rate maximum at 
pH 2.9 (k = 6.7 x 10‘ M~' s“'). By contrast, the rate constants at 
pH 1 and 5.8 are 3.2 x 10* and 2.1 x 10* M~' s“', respectively. 
Below pH 1.7 biphasic kinetics are observed with the slower reac- 
tion having a first-order rate constant of ~ 2 s~', independent of 
oxidant concentration. The slow process is ascribed to a conforma- 
tional rearrangement of the ferricytochrome c which is produced 
in the mixed-spin form but rearranges to the more stable high-spin 
form. (auth) 


13834 Gas phase ion chemistry of 2-fluoropropane by ion 
cyclotron resonance . Beauchamp, J.L.; Park, J.Y. 
(California Inst. of Tech., Pasadena). J. Phys. Chem.; 80: No. 6, 
575-579(11 Mar 1976). 

The gas phase ion chemistry of 2-fl is reported. 
The parent ion fragments to yield (CH3)2CF*, CH;CHF*, and 
CH,CHF.* as the abundant primary ions, all of which react with 
the parent neutral by F-transfer to yield (CH3)eCH*. (CH3)2¢CH* in 
turn reacts with the parent neutral by H~ transfer to regenerate 
(CH3;)2:CF, thus completing a chain reaction which leads to the 
conversion of 2-fluoropropane to a mixture of propane and 2,2- 
difluoropropane via ionic intermediates. This chain reaction is ter- 
minated by a slow condensation reaction of C;H;* with 2- 
fluoropropane to yield C,H,3*. A variety of trapped ion cyclotron 
resonance techniques, including in particular cyclotron resonance 
ion ejection methods, permits all of the rate constants for this 
reasonably complex reaction scheme to be extracted. (auth) 


13835 (UCLA—34P102-53) Isotopic studies on structure-func- 
tion relationships of nucleic acids and enzymes. Three year progress 
report, May 1972—October 1975. Boyer, P.D. (California Univ., 
Los Angeles (USA)). 1975. Contract AT(04-3)-34. 19p. Dep. 
NTIS $3.50. 

The most important accomplishments and major contribu- 
tions are tabulated with citations to published work. The more im- 
portant unpublished contributions deal with the early events in 
ATP formation by chloroplasts, energy linkage in reaction steps of 
oxidative phosphorylation, molecular integrity of parental DNA, 
bound pyrophosphate and ‘*O-exchanges by inorganic 
pyrophosphatase, and glutamine synthetase exchanges and 
mechanisms. These are being prepared for publication. (JSR) 


13836 Secondary 8-deuterium isotope effect in the formation of 
ethyl radical from decomposition of methylethylethyl-2,2,2-d;-car- 
binyloxy radical. Tsolis, A.; Hunt, P.P.; Kochi, J.K.; Seltzer, S. 
(Brookhaven National Lab., Upton, NY). J. Am. Chem. Soc.; 98: 
No. 4, 992-997(18 Feb 1976). 

The intramolecular secondary B-deuterium isotope effect in 
the decomposition of methylethylethyl-2,2,2-d3-carbinyloxy radical 
to methyl ethyl ketone and ethyl radical is k/sub H;//k/sub D;/ = 
1.25 and is relatively temperature independent between 0 and 
80°C. The comparison of the observed effect with previous 
theoretical predictions is discussed as well as the predicted tem- 
perature dependence. (auth) 


for partially oxidized conducting cyanoplatinate salts. Washecheck, 

13830 Partially oxidized one-dimensional complex containing a 
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ELECTROCHEMISTRY 
REFER ALSO TO CITATION(S) 13775 


13837 (UCRL-Trans— 10762) Amperocoulometric method for 
study of electrochemical chemical reactions di 


Peltier, D. Translated from Bull. Soc. Chim. Fr.; No. 12, 4841- 
4860( 1972). 63p. Dep. NTIS $4.50. 

The objective of the method is to observe the 
reactions which occur in an dleutbatyale cell by recording the func- 
tion Q = f(i) relating the quantity of electricity consumed to the 
instantaneous current strength. In the case of purely electrochemi- 
cal reactions, reversible or not, the function Q(i) presents simple 
and characteristic forms. The existence of an inflection point is the 
index of a defective functioning of the cell. (auth) 


13838 Application of the Frumkin equation to electrocapillary 
and data of some aliphatic com; Broadhead, D.E.; 
Balkerikar, K.G.; Hansen, R.S. (Ames Lab., IA). J. Phys. Chem.; 
80: No. 4, 370-375(12 Feb 1976). 

High precision electrocapillary and capacity data for n-pen- 
tanoic acid, isopentyl alcohol, and primary butyl alcohol are tested 
against the Frumkin equation with parameters selected to minimize 
root-mean-square deviations from experimental data. For elec- 

illary curves with maximum adsorbate coverages less than 
0.9, excellent fits were obtained (average rms deviation for the 
three solutes 0.2 dyne/cm). Capacity-polarization curves are much 
more highly structured and therefore more severely test adsorption 
theories; deviations between experiment and theory were plainly 
evident in all systems and the average rms deviation for the three 
solutes was 1.5 uF/cm?. Parameters chosen to best fit electrocapil- 
lary curves were in fair agreement with those chosen to best fit 
capacity curves but interchange of parameter sets led to noticeably 
poorer fits (average rms deviations about 0.6 dyne/cm and 2 
uF/cm?, respectively). Substantially poorer fits resulted if data cor- 
a to maximum coverages in excess of 0.9 were included. 

auth) 


PHOTOCHEMISTRY 
REFER ALSO TO CITATION(S) 13802, 13803 


13839 (RFP-Trans— 182) Organometallic complexes containing 
carbon dioxide. Iwashita, Y. Translated from Kagaku Kogyo; No. 
12, 1596-1602(1972). 9p. Dep. NTIS $3.50. 

Carbon dioxide forms a complex body with organometallic 
compounds, and this is discussed from two points of view. One is 
(as seen in the dimerization of butadiene) when carbon dioxide is 
combined with an organometallic catalyst to produce new catalytic 
activities or a unique selectivity. If organometallic complexes of 
carbon dioxide are isolated from such systems, they can possibly 
play a major role in the elucidation of catalytic reactions or in the 
development of new catalytic reactions. The other viewpoint con- 
cerns the problem of reactivity and physicochemical properties of 
carbon dioxide found in the separated complex. An attempt was 
made to study complexes of acetylene and cobalt carbonyl to 
determine possible influences of the molecular properties coor- 
dinated acetylene (in the excited state) on its reactivity. For the 
thodium--carbon dioxide complex discussed, information on 
physicochemical properties and reactivity is still inadequate and 
many unsolved problems remain. For example, a system of carbon 
monoxide and water is known to undergo a unique reduction reac- 
tion in the presence of rhodium carbonyl, accompanying formation 
of carbon dioxide. In this reaction, however, the role played by the 
carbon dioxide complex is still unclear. Thus the concept of re- 
garding catalytic reactions of organometals as a problem of the 
physiochemical properties and reactivity found in molecules coor- 
dinated to metals will be effective forcarbon dioxide complexes in 
the way the Wacker method using a Pd catalyst has been success- 
ful. On the other hand, several attempts have been made to extend 
the so-called Woodward--Hoffmann rules to the systems containing 
transition metal catalysts, both on a theoretical and experimental 
basis. 44 references (DLC) 


13840 Photoreduction of hydrogen peroxide by hydrogen. 
Field, R.J.; Noyes, R.M.; Postlethwaite, D. (Carnegie-Mellon 
Univ., Pittsburgh). J. Phys. Chem.; 80: No. 3, 223-23 
1976). 

The toreduction of hydrogen peroxide in water under 
hydrogen of up to 100 atm pressure has been investigated. The 
reaction involves a chain mechanism with the quantum efficiency 
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for the di ce of h n peroxide being stron - 
quantum efficiency of about 35 mol/einstein occurs at a hydrogen 
peroxide concentration of about 5 x 10~* M. At higher hyd 
gee concentrations the reaction (HO. + H,O, yields HyO + 

O,.), which leads to chain termination by subsequent HO,. reac- 
tions, is competitive with the chain-propagating reaction (HO. + 
H, yields HzO + H.) so that the quantum efficiency decreases with 
increasing [H,O,]. At lower hydrogen peroxide concentrations the 
chain-propagating step (H. + H,O, yields H,O + HO.) cannot com- 
pete with chain termination by (H. + O, yields HO,.) so the yield 
again decreases. Scavenging of hydrogen atoms at lower hydrogen 
peroxide concentrations is not well understood. The participation 
of HO,. radical is inferred from the observation of a strong pH ef- 
fect which shows an inflection point at a pH near the pK/sub a/ of 
HO,. (4.88). A complex mechanism for the reaction is proposed 
and analyzed by numerical integration of the resulting rate expres- 
sions. This part of the work is an example of the usefulness of 
recently devel numerical integration techniques in the analysis 
of complex nonlinear reaction mechanisms. 


tions. Steen, H.B. (Norsk Hydro’s Inst. for Cancer Research, 
Oslo); Bowman, M.K.; Kevan, L. J. Phys. Chem.; 80: No. 5, 482- 
486(26 Feb 1976). 

The drop in phi/sub f/ with decreasing excitation 
wavelength, previously attributed to ionization from the S, state, 
increases substantially with increasing temperature for both indole 
and phenol in aqueous solution. Addition of 2-propanol to the sol- 
vent reduces the drop in phi/sub f/ but not its activation energy 
which on the other hand depends significantly on the solute. 
phi/sub eaq/-measured upon excitation of the S, state of indole in 
H,O increases from 0.09 at 25°C to 0.17 at 65°C. The results are 
interpreted in terms of an intermediate charge transfer to solvent 
state (CTTS) populated from S,. In the 2-propanol-water solvent 
the formation of this CTTS state appears to be governed primarily 
by interaction of the excited solute with water molecules. (auth) 


RADIATION CHEMISTRY 
REFER ALSO TO CITATION(S) 13803 


13842 (COO—2026-27) Studies in chemical reactivity. 
Progress report, January 1, 1975—December 31, 1975. Carr, R.W. 
Jr. (Minnesota Univ., Minneapolis (USA). Dept. of Chemical En- 
— and Materials Science). Dec 1975. Contract E(11-1)- 
026. ISp. Dep. NTIS $3.50. 

The mechanism of the reaction of hydroxyl radicals with 

lene was investigated, and evidence that hydroxyl radicals 
can abstract hydrogen atoms from the allyl position was obtained. 
Bond-Energy-Bond-Order calculations of the rate coefficient for 
this reaction support the conclusion that the abstraction reaction is 
a facile process. A one-dimensional model for diffusion and chemi- 
cal reaction of the fluorocarbons CHFCI, and CHF,CI in the 
troposphere was developed. It predicts that these species will be 
only partially destroyed (by reactions with hydroxyl radicals) at al- 
titudes below 15 km, with the remainder escaping to the strato- 
sphere, where chlorine atoms can be released with subsequent at- 
tack on ozone. Collisional deactivation of chemically activated 
methylcyclobutane, formed at about 100 kcal mole~', was shown 
to lose internal energy by collisions with thermal (25°C) cyclobu- 
tane in average energy decrements of about 5 kcal mole~'. Thus 
deactivation to energies below the activation energy for decom- 
position to propylene plus ethylene, 62.5 kcal mole~', occurs by a 
multistep process. A mathematical model for flow of a chemically 
reacting gas through a pinhole and into the ionization region of a 
mass spectrometer was developed. The results of computations 
based on the model indicate that a lower limit of 10~* to 10~* sec 
exists for accurate rate measurements. At faster times appreciable 
errors occur in the mass spectrometric measurement of the rate of 
the chemical reaction. The phosphorescence quenching of biacetyl 
vapor by iodides and alcohols was studied. 


13843 Picosecond pulse radiolysis with single fine-structure pul- 
ses. Matheson, M.S.; Hart, E.J.; Jonah, C.D. (Argonne National 
Lab., IL). pp 85-94 of In Fast processes in radiation chemistry and 
biology. Adams, G.E.; Fielden, E.M.; Michael, B.D. (eds.). 
Chichester, Eng.; John Wiley and Sons Ltd. (1975). 

From Proceedings of fifth L.H. Gray conference on fast 
processes in radiation chemistry and biology; Brighton, England 
(10 Sep 1973). 

Several examples are given of topics of general chemical as 
well as radiation chemical interest which are accessible to study 


sis. I. Introduction: purely electrochemical reactions. II. Chemical 
reactions coincident with electrochemical reactions. Moinet, C.; 
z 
> 13841 Temperature dependence of a process competing with 
S,—S, internal conversion in indole and phenol in aqueous solu- 
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through the use of pulse radiolysis tus with time resolution 
in the tens of picoseconds. The upgrading of the Argonne electron 
linear accelerator is described, the laser-photodiode technique, the 
irradiation cell and flow system, and the stroboscopic technique 
with Cherenkov analyzing light. Results of some experiments are 

mted and discussed to demonstrate advantages of working 
with a single fine structure pulse. Two advantages are stated to be 
(a) all hydrated electrons are the same age to better than +-25 
picoseconds; and (b) observation of the decay of '’spur’’ species 
such as the hydrated electron is not limited to the time window 
between fine structure pulses, but can be followed out to 
homogeneous distribution. (UK) 


13844 Solvation of electrons in alcohol 
10°s after pulse radiolysis at 77 K. Miller, J.R.; Clifft, B.E.; Hines, 
J.J.; Runowski, R.F.; Johnson, K.W. (Argonne National Lab., IL). 
J. Phys. Chem.; 80: No. 5, 457-459(26 Feb 1976). 

Spectral changes associated with solvation of electrons in 
glassy (77°K) methanol, ethanol, and 1- and 2-propanol have been 
studied from 10~* to 10? s after a short pulse of ionizing radiation. 
Continuous changes are observed over this wide range, except for 
the case of methanol, in which electron solvation appears to be 
nearly complete before 10-7 s. The data indicate a very wide range 
of relaxation times for electron solvation in frozen alcohols. 
Techniques for data collection over a wide time range are 
described in the supplementary material. (auth) 


13845 Substituent effects on nitroaromatic radical anions in 
aqueous solution. Neta, P.; Meisel, D. (Carnegie-Mellon Univ., Pitt- 
sburgh). J. Phys. Chem.; 80: No. 5, 519-524(26 Feb 1976). 

The effect of substituents on the ESR parameters of 
nitroaromatic radical anions in aqueous solutions has been studied 
by observing the spectra of some 20 such radicals using the in situ 
radiolysis steady-state ESR technique. The results focus on the ef- 
fect of substitution and disubstitution at positions ortho to the 
nitro group. Higher nitrogen splittings were found to result in 
lower hyperfine constants for both para and ortho protons (or 
methyl groups), while meta hydrogens are affected to a much 
smaller extent. An inverse linear correlation is in fact found 
between a/sub NO,//sup N/ and a/sub para//sup H/. When a/sub 
NO,//sup N/ increases to values greater than approximately 20 G 
the meta proton splittings become higher than those for the para 
and ortho protons. The effect of an ortho OH group is relatively 
small but the effect of its basic form (O~) is comparable to that of 
a methyl group. A strong synergistic effect of the second sub- 
stituent in ortho disubstituted nitroaromatics is observed. It is also 
found that the rate of electron-transfer reaction from (CH;),COH 
to the parent compounds can be correlated with the spin density 
on the ring of the resultant radical anion as indicated by the in- 
verse correlation with a/sub NO,//sup N/. (auth) 


13846 Nature of the radicals produced by y radiolysis of 2- 
methyltetrahydrofuran in adamantane. A variable temperature com- 
parative study via X-band and Q-band electron spin resonance. 
Ling, A.C. (San Jose State Univ., CA); Kevan, L. J. Phys. Chem.; 
80: No. 6, 592-597(11 Mar 1976). 

The effects of y radiolysis on adamantane-d,, and adaman- 
tane-d,, containing 2-methyltetrahydrofuran solute molecules have 
been examined via X-band 9.5-GHz and Q-band 35-GHz electron 
spin resonance at temperatures down to 77°K. Adamantane-d,. ap- 
pears to produce at least two radical species, a fact that cannot be 
deduced from X-band ESR alone. 2-Methyltetrahydrofuran 
produces two distinct radicals and hyperfine splitting constant 
values have been assigned to each species. A third radical is 
formed from 2-methyltetrahydrofuran at high temperature, but is 
aan unidentified. These two radicals are believed to be 
formed in y radiolysis of 2-methyltetrahydrofuran glass, but they 
do not seem to suffice to entirely explain the observed spectrum in 
the glass. (auth) 


from to 


RADIOCHEMISTRY AND NUCLEAR CHEMISTRY 
REFER ALSO TO CITATION(S) 13799, 14603 


—— (ORNL—S5111, pp 57-84) Nuclear chemistry. Feb 


In Chemistry Division annual progress report for period 
ending November 1, 1975. 
’ Brief reports (about a page in length) are presented on top- 
ics such as the following: decay properties and x-ray identification 
of element *°105, isotopes of Lorenciom, and element 106, mea- 


surement of the electron capture branch of the decay of **No; 
transfer reactions that lead to the nuclei **Cf and *“Cf; measure- 
ment of lifetimes of states in '*Yb; lifetimes of high-spin rotational 
States in **Th; lifetime measurements and multiple Coulomb ex- 


citation in "Dy, fission in the 162-MeV *Ne bombardment of Ni; 
heavy-ion-induced fission and fusion of medium-mass nuclei; com- 

nd-nucleus reactions induced by “Ar with "Dy, Dy, and 
Yb; multinucleon-transfer reactions with “Ar beams; measure- 
ment of the neutron fission cross section for **Cm by using time- 
of-flight techniques; the neutron capture cross section of *S to 850 
keV; the neutron capture cross section of *Ni to 13 keV; measure- 
ment on the 22-eV doublet in the **Th(n,y)™Th reaction; E0/E2 
transition strengths and interpretations of 0*, 2* states in '*Hf; 
low-intensity beta transition in the decay of *Tc; "*Nd decay and 
y tony ground-state spin; decay of ‘Pb. 15 figures, 10 tables. 
( ) 


HOT-ATOM CHEMISTRY 
REFER ALSO TO CITATION(S) 13925 


PROPERTIES OF RADIOACTIVE MATERIALS 
REFER ALSO TO CITATION(S) 12593, 13800, 13804 


13848 (BNWL-B—479) Detailed plan for the decontamination 
and restoration of the 231-Z facility. King, R.R.; Asmund, V.C.; 
Butts, H.L. (Battelle Pacific Northwest Labs., Richland, Wash. 
(USA)). 1976. Contract E(45-1)-1830. 102p. Dep. NTIS $5.50. 

The detailed plan, special considerations, and time schedule 
and cost estimate are given for the decontamination and restora- 
tion of the 231-Z facility for use as a nonplutonium ERDA labora- 
tory. (LK) 


13849 (COO— 2451-2) Synthesis and biological incorporatin of 
icons into macromolecules for NMR study. Grant, D.M. (Utah 
Univ., Salt Lake City (USA)). Feb 1976. Contract E(11-1)-2451. 
12p. Dep. NTIS $3.50. 

Work has proceeded successfully to synthesize novel "C- 
labeled materials for incorporation into macromolecules. Gram 
quantities of C-4 labeled uracil have been synthesized and incor- 
= by means of a mutant bacterial strain into t-RNA. The t- 

NA has been isolated, purified, and carbon-13 T, studies have 
begun. A modern, well equipped biochemistry laboratory has 
become functional during the present contract period. Good 
progress has been made on nonenzymatic reactions of pyridoxal- 
5’-phosphate with selected amino actions. This effort has success- 
fully elucidated many reaction intermediates and products. In addi- 
tion, "°C containing haptens have been synthesized and screening 
tests have now begun on rabbits to verify the specificity of an- 
tibodies for two haptens. (auth) 


13850 (LA—6184) Dissolution rates of **PuO, and **PuO, in 
1M perchloric acid. Matlack, G.M.; Patterson, J.H.; Nelson, G.B.; 
Waterbury, G.R. (Los Alamos Scientific Lab., N.Mex. (USA)). 
Dec 1976. Contract W-7405-ENG-36. 4p. Dep. NTIS $4.50. 

The dissolution rate of ™*PuO, and uO, in IM HCIO, 
was measured over a period of 200 days. When equal (150-yg/l) 
masses of the oxides were compared, ™*Pu was found to be 
released approximately five times faster than “*Pu. At the 10- 
sg activity level, **Pu was released 100 times faster than 

. The difference in dissolution rates is attributed to the dif- 
ference in alpha particle specific activity of the two materials 
which causes significantly greater radiation damage in **PuO, than 
in **PuO,. The rate difference also may be affected by particle 
size and total oxide mass in the dissolution system. The results of 
these studies agree with data from earlier investigations in distilled 
water and simulated body fluid solvents. 


13851 (MLM—2298) X-ray diffraction time-study of uranium 
tritide materials. Eckstein, R.R. (Mound Lab., Miamisburg, Ohio 
(USA)). 15 Mar 1976. Contract E-33-1-GEN-53. 13p. Dep. NTIS 


$4.00. 

X-ray powder diffraction analyses of bulk uranium tritides, 
as a function of time, have been accomplished. The analyses were 
run during an overall time span of two years. This study was un- 
dertaken to determine whether any observable effects of the "He 
buildup could be detected by means of lattice parameter measure- 
ments. Four tritiated uranium samples were investigated. The data 
obtained from three of these samples show expansion of their lat- 
tices to be as anticipated. The fourth sample yielded an unex- 
pected growth rate for 10 months, after which the scatter of data 
points becomes anomalous. Review of the tabulated and plotted 
data shows that line broadening occurs in each sample at about 10 
months. The line broadening, as detected by x-ray diffraction, is 
indicative of the sample's crystallites becoming smaller in size, viz., 
less than one micron. The measurement of this line broadening 
might prove beneficial by revealing the actual crystallite size of the 
material during storage. The x-ray study of the samples has shown 
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that diffraction analyses, including lattice parameter measure- 
ments, do not directly reveal the mechanisms of *He release. 


open pp 30-44) Chemistry of transuranium 
elements. Feb 1976. 


ending November 1, 1975. 
The half-wave amalgamation potential = No (element 102) 
was determined. Studies on the preparation and properties of Cf 
are reported; ng reported results on Es were confirmed. 


The heat of 


are icy 
complexes with Sm(IIl), Th(IV), and U(IV)O, were 
prepared; crystal data are given. Results of studies on the effect of 
secondary bonds on the strength of O double bond Np double 
bond O bonds are rted. The M series x rays of Np were mea- 
sured. Anomalous spin—orbit splitting of the 4f level in the acti- 
nide series is . Progress is reported in studies on the Cf 
oxide system for oxygen pressures up to 760 mm and temperatures 
between 25 and 1000°C, as well as structural parameters of trans- 
lutonium oxysulfates and oxysulfides and actinide and lanthanide 
oxides. The electron paramagnetic resonance trum of 75° 
Es was observed in the cubic monocrystal hosts BaF, and SrCl,. 
(JGB) 


13853 (ORO—1797-61) Research in nuclear chemistry. 
Progress report, March 1, 1975—February 28, 1976. Choppin, 
G.R. (Florida State Univ., Tallahassee (USA). . of Chemis- 
try). 1976. Contract AT(40-1 )-1797. 23p. Dep. NTIS $3.50. 

Progress is reported on studies of actinide complexes with 
fluoride ions. Results of studies on the complexation of trivalent 
lanthanides by pyruvate anions and NMR spectra of aminopolycar- 
boxylate complexes of the lanthanide ions are reported. Measure- 
ments of the relatively fast rate of ligand exchange with tracer acti- 
nide ions were continued. (JGB) 


13854 (PB—240955) Standards Distribution 
Program, 1973—1974. Environmental series. (National 
Environmental Research Center, Las Ve Nev. (USA)). Feb 
1974. (EPA—680/4-73-001). NTIS $3.25. 

A program for the distribution of calibrated radioactive 
samples is described. Included is a discussion of the objectives of 
the distribution p and a description of the preparation, 
availability, and distribution of calibrated radioactive samples. In- 
structions and application forms are included for laboratories 
oom 3 to participate in the program. This document is not a 

report. It is designed for use by personnel of laboratories 
jog ome or desiring to participate in the Radioactivity Stan- 

tion Program which is a part of the U. S. Environ- 
mental Protection Agency's quality assurance program. (GRA) 


13855 (RFP-NUREG—2481) Reference critical experiments. 
Progress July 1, 1975—December 31, 1975. Schuske, C.L.; 
Dickinson, D.; Hunt, D.C.; Rothe, R.E.; Tuck, G. (Atomics Inter- 
national Div., Golden, Colo. (USA)). Jan 1976. Contract E(29-2)- 
3533. 74p. Dep. NTIS $4.50. 

The initiation of a program to review the fuel cycle areas 
and obtain criticality data particularly in those fuel cycles with low 
*8U enrichment is described. The first step in the program was to 
draw up a tentative list of problem areas with the assistance of 
criticality specialists from government and industry. Calculational 
studies were made of highly enriched systems and of low- 
moderated and low-enriched UO, systems. These parametric stu- 
dies were used as guidance in the design of experiments and selec- 
tion of experimental equipment. It is intended that the experimen- 
tal data can be used to provide safe and economic limits for han- 
dling fissile materials in processing and fabrication plants and for 
the storage and shipment of fissile product. (JSR) 


13856 ee eee Studies on the oxidation of 
plutonium III by vanadium V. Savage, D.J. (UKAEA Reactor 
Group, Dounreay. Dounrea vss Reactor Establishment). 
Nov 1975. 17p. Dep. NTI US Sales Only) $3.50. UK 
pounds! .00. 


The use of vanadate in the conditioning of plutonium to 
plutonium IV in aqueous nitric acid solution prior to solvent ex- 
traction has been examined by potentiometric and extraction 
techniques. Potentiometric studies show that the oxidation of plu- 
tonium III by vanadium V is a rapid, quantitative reaction when 
the plutonium IV product is _ lexed. Observed potentials are 
close to the potentials pred from the standard electrode 


potentials. Calculations elediet that, under the conditions used for 
conditioning trace plutonium levels prior to extraction, vanadium 
V will result in an equilibrium mixture of plutonium Ill and IV, 
which will swing to complete oxidation as the plutonium IV is ex- 
tracted. Extraction experiments confirm that conversion to plutoni- 
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um IV is complete by the end of the extraction . The extrac- 
tion studies also rhe that no plutonium is produced by 


vanadate oxidation. The validity of the aw thal used is demon- 
strated by the use of dichromate in place of vanadate. These stu- 
oustives that the uential use of ferrous and vanadate at 
pes ote tenn rature is a valid, effective and rapid technique for con- 
microgram quantities of plutonium to plutonium IV 

prior oer solvent extraction. (auth) 


RADIOISOTOPE PRODUCTION 
13857 (ORNL—5084) Transuranium Plant semian- 
nual report of production, status, and for period ending June 


30, 1975. King, L.J.; Bigelow, J.E.; Collins, E.D. (Oak Ridge Na- 
Dep NTIS (us )). Mar 1976. Contract W-7405-eng-26. 
During = po January 1, 1975, through June 30, 1975, 
the following amounts of transuranium elements were recovered 
from 22 irradiated HFIR targets: 2g “Am, 59 g “Cm, 51 m 
Bk, 465 mg *™Cf, 2.5 mg 1.4 pg In addition, a8 
high-purity was operated from **Cf which had been 
and purified during earlier periods, and 56 mg of a 
fomorcapealing *8Cm was separated from californium purification re- 
work solutions. Five HFIR targets, each containing approximately 
9 Poe of actinides (predominantly curium), were fabricated. A new 
long-term projection showed that **Cf production in the TRU- 
HFIR complex could increase to as much as 2.5 g/year. During the 
next 18 months, we expect to recover totals of 46 mg of *°Bk, 520 
mg of **Cf, 2.0 mg of “Es (in a mixture of isotopes), 220 ug of 
high-purity **Es, and 1.6 pg of *’Fm. We also expect to obtain 
125 mg of high-purity “*Cm from purified californium now in 
any of the remaining SRP 
Pu-Al tubes or to irradiate any plutonium targets in the HFIR; 
thus, we do not expect to recover any “Pu. No changes were 
made in the chemical processing flowsheets normally used at TRU. 
Two neutron sources were fabricated, bringing the total fabricated 
to 77. Two sources that had been used previously in various pro- 
jects were returned to the TRU inventory and are available for 
reassignment. In special projects, we (1) produced about | mg of 
2Cf by irradiation of 2eBk in HFIR rabbits, and (2) processed 
some irradiated **Cm samples and obtained yield and isotopic 
composition data for use in determining the capture cross section 
of m in the HFIR. The values that are currently being used for 
transuranium element decay data and for cross-section data in 
planning ir g cycles, calculating production 
forecasts, and assaying products are tabulated in the Appendix. 


ENGINEERING 


GENERAL ENGINEERING 


13858 (AERE-R—8225) Demolition of Mellanear Works, 
Bootle. Pearce, K.W.; Jones, I.S.; Dell, K. Ot UKABA Research 
Group, Harwell. Atomic Ener, Research Establishment). Dec 
1975. 93p. Dep. NTIS (US Sales Only) $5.00. UK pounds2.50. 

The preliminary investigations and actual demolition of the 
Williams Harvey Limited tin smelting works at Bootle, Merseyside 
are described. Follow-up laboratory experiments to provide 
evidence for after-use consideration is also given. Since it was 
possibly the first operation of its type to be undertaken since the 
passing of the Deposit of Poisonous Wastes Act 1972 and it in- 
volved dealing with an area in which all the ramifications of pollu- 
tion control were not previously appreciated certain topics are 
described in some detail. 


13859 — s function techniques for the 
solution of ti I flows with a free surface in a 
bounded domain. Harten, Ae Chung, Y.K. (New York Univ., N.Y. 
(USA). ny of Environmental Medicine). Dec 1975. Contract 
E(11-1)-3077. 39p. Dep. NTIS $4.00. 

Two numerical techniques are described for the computa- 
tion of the boundary value of time-dependent potential flows in a 
bounded domain where part of the boundary is a free surface. The 
linearized free surface condition relates the normal derivative of 
the potential to time derivatives of the potential on the 
undisturbed free surface. It is assumed that on the fixed part of the 
boundary the normal derivative of the potential i is a given function 
of time. The problem is formulated via Green's identity. The first 
technique, Q' QUAKE, uses the classical time-dependent Green's 
function which satisfies the linearized free surface condition, and 
the boundary value of the potential is obtained as a solution of an 
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integral equation. The second ey TDIET, uses the time-in- 
dependent fundamental solution pve. ge equation and the 
boundary value of the potential is i as a solution to a dif- 
ferentio-integral equation. 


FACILITIES AND EQUIPMENT 
REFER ALSO TO CITATION(S) 13158, 13279 


13860 (AD/A—006028) Cavitation research in Paris: ‘vive la 
difference’. Conference report. Arndt, R.E.A. (Office of Naval 
Research (USA). London Branch Office). 3 Feb 1975. 17p. 
(ONRL-R—2-75). NTIS $3.25. 

Cavitation research at both the University of Paris and the 
Electricite de France is concentrated on the details of the bubble 
d ics — _~ and collapse. No work is done in the areas 

partial and fully developed cavitation and the side effects of 
noise, vibration and performance degradation. The work being 
done is quite different, and perhaps complements the more classi- 
cal efforts in cavitation research carried out at other facilities. 


(GRA) 
13861 (HEDL-SA—926) Hydraulic design considerations for a 
multi-tube sodium economizer. Hassberger, J.A.; McConnell, P.M.; 


Olson, W.H. (Hanford gg Development Lab., Richland, 
bey (USA)). 1975. 21p. (CONF-751101—69). Dep. NTIS 
$3.50. 

From Joint meeting of the American Nuclear Society and 
the Atomic Industrial Forum; San Francisco, California, USA (16 
Nov 1975). 

Operating experience gained from tests shows that flow dis- 
tribution effects can severely affect the thermal performance of 
high effectiveness, low pressure drop sodium heat exchangers. It 
has been shown that design efforts for such devices must include 
proper consideration of potential causes of flow maldistribution 
Furthermore, it has been demonstrated 

t fairly simple design features can be of eliminati 
detrimental flow fields tube bundle. 


13862 (SAND—75-0522) Transient response of three-layered 
rings. M.J. (Sandia Labs., N.Mex. (USA)). 
Feb 1975. Contract AT(29-1)-789. 43p. Dep. NTIS $5.00. 
Hamilton's principle is used to derive equations of motion 
for a linear elastic three-layered ring. The theory includes the ef- 
fects of shear deformation and rotatory inertia in each layer and 
radial strain effects in the middle layer. A convenient computa- 
tional technique is developed for transient response evaluation 
without resorting to finite-difference or finite-element roxima- 
tions. A companion experimental study was ~onducted using three 
different rings. All rings had aluminum inner and outer layers, but 
each had a different low-modulus middle layer. Radial impulse 
loads, axisymmetric and distributed as a cosine over half the ring 
circumference, were applied to the outer ring surface, and the 
transient response was monitored with strain gages mounted on the 
aluminium layers. Measured strain-time histories were com 
with theoretical calculations, and good agreement was obtained. 


13863 (SAND—76-5194) Drilling research at Sandia Labora- 
tories. Newsom, M.M. (Sandia Labs., Albuquerque, N.Mex. 
(USA)). 1976. 30p. (CONF-760410—1). Dep. NTIS $4.00. 

From Southwestern petroleum short course; Lubbock, 
Texas, United States of America *USA® (22 Apr 1976). 

Research has centered on a study of methods for improving 
instantaneous drilling rates and for reducing the number of trips 
required for bit changes. The eg nay and field work being 
done on a continuous drill bit and a down hole changeable bit are 
outlined. The Terra-Drill combines the technol of terradynam- 
ics with that of the rotary rock bit. Preliminary field study on the 
validity of the basic concept is encouraging. The spark drilling 
system, including a consideration of the spark characterization, a 
nt of rock failure, and development of a drill bit, is described. 

) 


13864 (UCID—17009) V. damping in the HEMP com- 
puter program. Norris, D.M.; Quinones, D.F. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). 20 Jan 1976. Con- 
tract W-7405-Eng-48. 21p. Dep. NTIS $3.50. 

A velocity damping option in the HEMP explicit finite-dif- 
ference computer program for static problems was investigated and 
a with an implicit finite-element calculation for the case 
of elastic-plastic material. The calculations show equal accuracy 
and demonstrate the effectiveness and the limitations of the damp- 
Sa stome used with the dynamic HEMP program. Timing studies 
indicate that the explicit finite-difference formulation is efficient 
when compared to one well-known implicit finite-element program 
even for static calculations. 
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13865 (UCID—17039-1) Shock and vibration testing of an 


W-7405-Eng-48. 10p. Dep. NTIS $3.50. 

The engineering design of the shock and vibration fixtures 
has been completed. Detail drawings of the individual com 
are now in progress, and fabrication of the fixtures is expected to 
begin in April 1976. 


13866 (UCRL—50016-75-3, pp 4-7) Holographic examination 
of a composite pressure vessel. 30 1975. 

In Mechanical engineering department. Quarterly report, 
July—September 1975. 

A fiber/epoxy pressure vessel designed for maximum burst 
pressure per unit weight for a given volume was examined by holo- 

ic interferometry. Interference patterns of deformation from 

an internal pressure change indicate a zone of high shear strain in 
the vessel’s knuckle area that seems to correspond to a known 
area of premature failure. Changing the winding pattern is a possi- 
ble means of reducing the shear strain in the area of failure. 


13867 (UCRL—50016-75-3, pp 7-10) Stress analysis of an- 
tirotation rings. 30 Sep 1975. 

In Mechanical engineering department. Quarterly report, 
July—September 1975. 

A circular ring was designed to lock two mating surfaces 
together. Two versions of the design were tested using three- 
dimensional photoelastic stress analysis to determine the stress dis- 
tribution when they are loaded in shear. Allowable loads for both 
designs were obtained. (TFD) 


13868 (UCRL—50016-75-3) Mechanical depart- 
ment. Quarterly report, July—September 1975. Stone, R.G.; Bar- 


nett, J.M. (eds.). (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). 30 Sep 1975. Contract W-7405-Eng-48. 26p. 

Each of the five sections of the report was abstracted and 
indexed separately for ERA; two sections were abstracted for 
NSA. In addition the contains four brief technical notes and 
abstracts of 13 UCID and UCRL reports. (EJH) 


13869 (UCRL—51986) Comparison of methods of solving the 
earthquake response of structures with foundation flexibility. 
Zaslawsky, M. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). 13 Jan 1976. Contract W-7405-Eng-48. 61p. 
Dep. NTIS $5.45. 

Thesis. 


The common methods of structural analysis, direct integra- 
tion, normal mode a h, response spectrum approach, and the 
Uniform Building Code, are discussed in general. A 9 node lum 
mass beam structural model is analyzed on the basis of the four 
approaches on a CDC 7600 computer. Foundation flexibility as it 
effects the structural analysis is discussed on the basis of a real site 
and three categories of sites; soft, intermediate, and hard. The 
results show under what conditions the methods of analysis are 
equivalent, where and why the methods of analysis give different 
results, and the effect of soil structure interaction. 


13870 (UCRL—52000-75-11, pp 11-17) Science and technolo- 
tt, E.A. Nov 1975. 


In Energy and technology review. 

Recent studies at LLL have shown that rock and other hard 
materials can be eroded (cut) by water jets at relatively low pres- 
sures if the standoff distance is sufficiently long. For open-air 
water jets, the optimal distance is about 300 nozzle diameters. At 
this range, cutting threshold pressures are 10 to 25 percent of 
those in the near zone (approximately 20 nozzle diameters). These 
lower pressures are especially important in drilling or mining hard 
materials; in the past, this work has required such high pressures 
that the availability of adequate pumps and piping has curtailed 
the use of jet drills. For submerged jets, the far — does 
not exist because the jet momentum quickly diffuses. However, it 
was found that by ducting the jet in a tube, the far zone can be 
made available underwater. Some progress has been made in 
adapting this system to the high backpressures expected in deep 
drilling. 

13871 Quick connect supply head: 50 mm stem (19 Nov 1973) 
( Materials). (Los Alamos Scientific Lab., N.Mex. 
(USA)). (CAPE—2422). 

20 drawings. 

13872 Double thruster (stem advance) (19 Apr 1973) 
(Engineering Materials). (Los Alamos Scientific Lab., N.Mex. 
(USA)). (CAPE—2421). 

5 drawings. 


8 

cdl No. SAMSO/ERDA-S-MNN-51]. “Progress report, June 11, 
r 1975—January 31, 1976. Fisher, D.K. (California Univ., Liver- 
at more (USA). Lawrence Livermore Lab.). 20 Feb 1976. Contract 

a- 

6. 
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13873 51 mm consolidation Mod II and stem 
—! (17 Aug 1973) (E Materials). (Los Alamos 
Scientific Lab., N.Mex. (USA)). (CAPE—2418). 


46 drawings. 
13874 Field test demonstration rig (11 Sep 1972) (Engineering 
Materials). (Los Alamos Scienti Lab., N.Mex. (USA)). 
(CAPE—2420). 


9 drawings. 


13875 Tower stem for 114 mm corer (17 Dec 1973) 
(Engineering Materials). (Los Alamos Scientific Lab., N.Mex. 
(USA)). (CAPE—2419). 


38 drawings. 


13876 Heat vacuum furnace. Lazaridis, L.J. (to Thermo 
Electron Corp.). US Patent 3,947,244. 20 Nov 1973. vp. 

A gaseous fossil fuel-fired vacuum furnace for heating arti- 
cles is described which contains a heat shielded enclosure ree’ 
to hold articles to be heated; means for facilitating the evacuation 
of gases from the enclosure; a heat transfer means comprising at 
least one heat pipe and a gaseous fossil fuel-fired burner means ex- 
ternal of the enclosure for directing products of combustion onto 
the evaporator portion and vaporizing working fluid therein, 
whereby working fluid vapor from the evaporator portion conden- 
ses in the condenser portion to transfer heat energy from com- 
bustion of gaseous fossil fuel to the condenser portion for radiation 
to the articles interior of the heat shielded enclosure. The heat 
pipe has a working fluid therein, an evaporator portion external of 
the enclosure, a substantially adiabatic portion extending through 
the wall of the enclosure; a condenser portion internal of the en- 
closure forming a substantially isothermal surface for radiating 
heat energy to articles within the enclosure; and a means of con- 
taining the working fluid in the liquid phase and permitting move- 
ment from the condenser portion to the evaporator portion. 


13877 Machining hyperbolic electrodes with a straight edged 
tool. Blair, J.M. (Univ. of Minnesota, Minneapolis). Rev. Sci. In- 
strum.; 46: No. 8, 1129(Aug 1975). 

A method is given for designing a milling machine cutting 
tool for forming hyperbolic electrode surfaces. The cutting edge of 
the tool is a straight line. Its orientation and spacing with 
to the axis of rotation of the tool have a simple relationship to the 
size of the hyperbola to be formed. 


13878 Nonlinear dynamics by mode Nickell, 
R.E. (Sandia Labs., Albuquerque, NM). Comput. Methods Appl. 
Mech. Eng.; 7: No. 1, 108-129(Jan 1976). 

A mode superposition technique for approximately solving 
nonlinear initial-boundary-value problems of structural dynamics is 
discussed, and results for examples involving large deformation are 
compared to those obtained with implicit direct integration 
methods such as the Newmark generalized acceleration and Hou- 
bolt backward-difference operators. The initial natural frequencies 
and mode shapes are found by inverse power iteration with the 
trial vectors for successively higher modes being swept by Gram- 
Schmidt orthonormalization at each iteration. The subsequent 
modal spectrum for nonlinear states is based upon the tangent 
stiffness of the structure and is calculated by a subspace iteration 
procedure that involves matrix multiplication only, using the most 
recently computed spectrum as an initial estimate. Then, a precise 
time integration algorithm that has no artificial damping or phase 
velocity error for linear problems is applied to the uncoupled 
modal equations of motion. Squared-frequency extrapolation is ex- 
amined for nonlinear problems as a means by which these qualities 
of accuracy and precision can be maintained when the state of the 
system (and, thus, the modal spectrum) is changing rapidly. The 
results indicate that a number of important advantages accrue to 
nonlinear mode superposition: (a) there is no significant difference 
in total solution time between mode superposition and implicit 
direct integration analyses for problems having narrow matric half- 
bandwidth (in fact, as bandwidth increases, mode superposition 
becomes more economical), (b) solution accuracy is under better 
control since the analyst has ready access to modal participation 
factors and the ratios of time step size to modal period, and (c) 
physical understanding of nonlinear dynamic response is improved 
since the analyst is able to observe the changes in the spec- 
trum as deformation proceeds. 


13879 Flow machine for an aggressive, radioactive or special- 


cote flow medium. Isenberg, G.; Bloch, P.; Tuzinsky, W. (to 
aschinenfabrik Augsburg-Nurnberg Aktiengesellschaft). US 
Patent 3,938,913. 17 Feb 1976. Priority date 20 Dec 1971, Ger- 
man, Federal Republic of (F.R. Germany). 8p. 


ERA VOL. 1, NO. 8 


A flow machine is described for pumping and/or measuring 
the flow of agressive, radioactive, or special-purity flow mediums. 
The flow machine is provided with a rotatable impeller magneti- 
cally supported within a machine casing such that the impeller is 
= at all points from the inside walls of the machine casing. 

casing inside walls and the outer configuration of the impeller 
include a central cylindrical center section joined by conically out- 
wardly flared end sections. Electrom tics are arranged in the 
conical flared section outside of the inside wall for cooperation 
with magnetic material arranged in the corresponding conically 
flared sections of the impeller to support the impeller in position. 
The conically flared section facilitate both radial and axial support 
of the impeller, since both axial and radial components of elec- 
tromagnetic force is experienced at the conically flared sections of 
the impeller. 


CRYOGENIC AND SUPERCONDUCTING EQUIPMENT AND 
DEVICES 


REFER ALSO TO CITATION(S) 12938, 12939, 13372, 13546, 
13560, 13562, 13646, 14097, 14200, 15243 


13880 (LA—6215-PR) De Superconducting Power Transmis- 
sion Line Project at LASL. USERDA Division of Electric Energy 
Systems progress report No. 11, July 1— ber 30, 1975. 
Keller, W.E.; Taylor, R.D. (comps.). (Los Alamos Scientific Lab., 
N.Mex. (USA)). Feb 1976. Contract W-7405-eng-36. 27p. Dep. 
NTIS $5.00. 

The eleventh progress report of the Los Alamos Scientific 
Laboratory dc Superconducting Power Transmission Line (SPTL) 
Development Project covers the period July 1 to September 30, 
1975. Geometric, mechanical, and electrical design of a dc SPTL 
using multifilamentary Nb,Sn wires is analyzed assuming power 
levels of 1000 to 10,000 MW. (auth) : 


13881 (NTIS/PS—75/590) Josephson Junctions (a bibliography 
with abstracts). Period covered: 1964—July 1975. Reimherr, G.W. 
(National Technical Information Service, Springfield, Va. (USA)). 
Jul 1975. 163p. NTIS $25.00. 

A bibliography on research on the theory, design, fabrica- 
tion, performance, and applications of Josephson junctions is 
presented. The bibliography contains 111 references. 


13882 (NTIS/PS—75/687) Squid devices (a bibliography with 
abstracts). Period covered: 1964—July 1975. Reimherr, G.W. 
(National Technical Information Service, Springfield, Va. (USA)). 
Sep 1975. 111p. NTIS $25.00. 

A bibliography on the theory, performance, and applications 
p= SQUID devices is presented. The bibliography contains 59 
references. 


13883 Superconducting ‘weak link’ with bistable-memory pro- 
Cuomo, J.J.; Harris, E.P.; Rutz, R.F. 1BM Tech. Disclosure 
Bull.; 17: No. 4, 1238-1239(Sep 1974). 

Bistable switches with memory properties, such as that 
made of Si—AIN—W, when switched to an on or low-resistance 
state less than about 1000 ohms, become superconductors below a 
certain critical temperature. Substrate materials Nb and W were 
used in devices with top contacts of Si, Al, SiC, and various alloys 
of Si with Al and Si with Ge. Devices of this type were observed to 
display the ac Josephson effect. Thus the device contains a weak 
link, ruggedly embedded in a dielectric film, and the properties of 
the link can be adjusted electrically. 


13884 Coupling system for cryogenic vhf resonators. Knyasev, 
B.R.; Zykov, A.I. (Physical-Technical Inst., Kiev). Cryogenics; 13: 
No. 7, 436(Jul 1973). 

The device described for coupling a transmission line to a 
cooled vhf resonator enables the coupling to be tuned in any part 
of the resonator and does not require a mechanical system for ad- 
justing the coupling. 


13885 (ERDA-tr—80) Testing and operation of helium low- 
temperature installations for applied superconductivity. Katheder, 
H.; Lehmann, W.; Spath, F. (Kernforschungszentrum Karlsruhe 
(F.R. Germany)). 1974. Translation of KFK-EXT—3/74-9. 
(CONF-74045 1—25). 26p. Dep. NTIS $5.00. 

From Conference on solid state physics; Freudenstadt, F.R. 
Germany (1 Apr 1974). 

At the Institute, two large He II refrigerators are used for 
research work in the field of superconductivity. The execution and 
results of the acceptance tests and the problems encountered dur- 
ing utilization and operation of the refrigerators is reported. For 
proving the specifications extensive tests were carried out. The 
measured capacity at 1.8°K was higher than the guaranteed value. 
Special attention was given the He tightness (leak rate less than 20 

1/h) and the oil-free condition of the compressors was carefully 
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checked. The refrigerator built by Linde delivers 380 W and has 
been operated about 10,000 h since 1971. The machine built by 
the firm Messer Griesheim delivers 350 W and was put into nor- 
mal operation in 1974. 


13886 Su ucting and resistive cryogenic power transmis- 
sion research in the U.S. An opportunity for cryogenic innovation. 
Belanger, B.C. (Atomic Energy Commission, Washington, DC). pp 
1-22 of In Advances in cryogenic engineering. Volume 20. New 
York; Plenum Press (1975). 

From C nic engineering conference; Atlanta, Georgi 
(USA) (8 ‘Aug 19 3). = 

A general review of the state of the art of superconductin; 
and cryoresistive power transmission is presented and comma 
research and development problems in low-temperature cable 
systems identified. The basic concepts of two resistive cryogenic 
cable systems and two superconducting cable designs under study 
are discussed, and directions in future testing and research on 
these systems are indicated. Concepts of refrigeration schemes are 
outlined, and refrigeration cost considerations are aired. The cable 
systems examined are all ac systems, though they could be adapted 
to de. At least one of them offers a more efficient means of trans- 
mitting power underground than conventional alternatives. 


13887 Stabilized superconductive wires. Randall, R.N.; Wong, 
J. (to Sifters Inc.). US Patent 3,930,903. 6 Jan 1976. Filed 
date 7 Feb 1974. 6p. 

A stable, high field, high current conductor is produced by 
packing multiple, multi-layer rods of a bronze core and niobium or 
vanadium inner jacket and copper outer jacket into a pure copper 
tube or other means for forming a pure copper matrix, sealing, 
working the packed tube to a wire, and by diffusion, heat treating 
to form a type II superconducting, Beta-Wolfram structure, inter- 
metallic compound as a layer within each of several filaments 
derived from the rods. The layer of Beta-Wolfram structure com- 

nd may be formed in less than 2 h of diffusion heat treatment 
in a thickness of 0.5—2y. 


13888 Nb-Nb thin-film Josephson junctions. Hawkins, G.; 
Clarke, J. (Department of Physics, University of California, and 
Materials and Molecular Research Division, Lawrence Berkeley 
Laboratory, Berkeley, California 94720). J. Appl. Phys.; 47: No. 4, 
1616-1619(Apr 1976). 

A simple technique is reported for the construction of thin- 
film Josephson tunnel junctions in which both electrodes are of 
sputtered Nb. A thin (8 to 20 A) layer of Cu evaporated over the 
first oxidized Nb film prevents the formation of supershorts 
between the Nb films. The junctions are extremely rugged, and do 
not require protection against condensation of water vapor. A 
number of junctions were stored at room temperature for six 
months and cycled to liquid-helium temperatures 50 times without 
significant deterioration. Critical currents in the range | wA<I/su 
bc/<10 mA may be achieved with an accuracy of +-20%. The de- 
pendence of junction characteristics on temperature, oxidation 
time, and Cu thickness is described. The junctions are particularly 
suited to the fabrication of practical devices such as SQUID’s. 


13889 Direct observation of the Riedel singularity in a super- 
cond t contact. Vernet, G.; Adde, R. (Institut 
d’Electronique Fondamentale, Laboratoires Associe au CNRS, 
Universite Paris XI, 91, Orsay, France). Appl. Phys. Lett.; 28: No. 
9, 559-561(1 May 1976). 

An heterodyne detection of the Josephson current in the 
gap region is performed using the oscillator-mixer mode of opera- 
tion in a superconducting point contact. The direct observation of 
the Riedel peak in a Josephson device is realized. The measured 
peak height (~3.5) in superconducting point contacts is of the 
same order of magnitude as for oxide barrier tunnel junctions. 
Consequently, strong similarities exist in the physical processes 
which occur in these two types of junctions and pair tunneling is 
believed to be a dominant mechanism in a point contact with 
Josephson behavior. (AIP) 


PROTECTIVE STRUCTURES AND EQUIPMENT 
REFER ALSO TO CITATION(S) 12457, 12610 


13890 (N—75-31721) Lead belt radiation shield. Final report, 
September—December 1974. Burgio, J.J. (Air Force Weapons 
Lab., Kirtland AFB, N.Mex. (USA)). Mar 1975. 20p. NTIS. 
Results are given of the effectiveness of a lead shielding belt 
in reducing the gamma dose to the center of a cylindrical tissue- 
equivalent phantom exposed to isotropic gamma radiation. Three 
different shield designs were used. The first was a lead belt 20-cm 
high (wide), of a thickness varying from 0.0 cm (no belt) to 5.08 
cm. The second design belt was 30-cm high (wide), of thickness 
varying from 0.0 cm (no belt) to 5.08 cm. For the third case, the 
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20-cm high (wide) lead belt of a thickness varying from 0.0 cm 
(no belt) to 5.08 cm was used but with a lead seat and back. The 
results demonstrate the feasibility of using a lead belt to reduce the 

ma tissue dose to a tissue-equivalent phantom from an isotrop- 
Ic gamma source. (GRA) 


HANDLING EQUIPMENT AND PROCEDURES 


REFER ALSO TO CITATION(S) 13083, 13253, 13982, 14013, 
14070, 14071, 14072, 14073 


13891 (ANL—7959) Hot Fuel Examination Facility/North 
Facility report. Adams, R.M.; Hampson, D.C.; Ferguson, 
K.R.; Hylsky, E. (Argonne National Lab., Idaho Falls, Idaho 
(USA); Idaho National Engineering Lab., Idaho Falls (USA)). Feb 
1975. Contract W-7405-Eng-38. 238p. AT. 
Design and safety-related construction features of the Hot 
Fuel Examination Facility/North, located on the Argonne—West 
site at the Idaho National Engineering Laboratory are described. 
operations, the organizational structure, and emer- 
gency plans are given. Evaluations of potential accident situations 
are presented and it is concluded that HFEF/N can be operated 
safely and without undue hazard. 


13892 (UCRL—5007-75-1, pp 39-40) Decontamination: 
decontamination of boxes by acid wash. 15 Aug 1975. 

In Hazards control progress report No. 50, January—June 
1975. 

A decontamination procedure for gloved boxes is described. 
(GHT) 


13893 Gas-handling for studies of tritium-containing 
materials. Carstens, D.H.W. (Los Alamos Scientific Lab., NM). 
Conf. Remote Syst. Technol., Proc.; 23: 69-70( 1975). 

From 23. conference on remote systems technology; San 
Francisco, California, USA (16 Nov 1975). 

See CONF-751115—. 

A gas-handling system for preparation and study of tritium- 
containing compounds and materials is described. The system at 
any one time can handle amounts of DT gas up to about 3 mole 
and has provisions for purification, storage, and measurement of 
the gas. Experimental conditions covering the ranges 20 to 800°C 
and 1.3 Pa to 137 MPa (10~* torr to 20,000 psi) can be main- 
tained. 


13894 Tritium handling facilities at the Los Alamos Scientific 

. Anderson, J.L.; Damiano, F.A.; Nasise, J.E. (Los 
Alamos Scientific Lab., NM). Conf. Remote Syst. Technol., Proc.; 
23: 77-88( 1975). 

From 23. conference on remote systems technology; San 
Francisco, California, USA (16 Nov 1975). 

See CONF-751115—. 

A new tritium facility, recently activated at the Los Alamos 
Scientific Laboratory, is described. The facility contains a large dry 
box, associated gas processing system, a facility for handling triti- 
um gas at pressures to approximately 100 MPa, and an effluent 
treatment system which removes tritium from all effluents prior to 
their release to the atmosphere. The system and its various com- 
ponents is discussed in detail with special emphasis given to those 
aspects that significantly reduce personnel exposures and at- 
mospheric releases. 


13895 Startup configuration of the Hot Fuel Examination 
Facility/North (HFEF/N). Swanson, N.J.; White, J.R.; Bacca, J.P. 
(Argonne National Laboratory, Idaho Falls, ID). Conf. Remote 
Syst. Technol., Proc.; 23: 109-126(1975). 

From 23. conference on remote systems technology; San 
Francisco, California, USA (16 Nov 1975). 

See CONF-751115—. 

The Hot Fuel Examination Facility/North (HFEF/N) is a 
new hot cell complex provided primarily for postirradiation han- 
dling and examination of irradiation experiments on candidate 
fuels and materials in the liquid-metal fast breeder reactor 
(LMFBR) program and of experiments related to LMFBR safety. 
The facility is operated by Argonne National Laboratory at the Ar- 
gonne-West site of the Idaho National Engineering Laboratory 
near Idaho Falls, Idaho. The facility was dedicated in July 1972, 
following which significant changes and additions were made to 
the facility and its equipment before initiation of hot operations 
March 31, 1975. The configuration of the facility at startup is 
described. 


13896 Techniques for remote maintenance of in-cell material- 
handling system in the HFEF/N main cell. Tobias, D.A.; Frickey, 
C.A. (Argonne National Lab., Idaho Falls, ID). Conf. Remote Syst. 
Technol., Proc.; 23: 127-137(1975). 

From 23. conference on remote systems technology; San 
Francisco, California, USA (16 Nov 1975). 


See CONF-751115—. 

Operations in the main cell of HFEF/N have required 
development of remote handling a and unique techniques 
for maintaining the in-cell material-handling system. Specially 
designed equipment is used to remove a disabled crane or elec- 
tromechanical manipulator bridge from its support rails and place 
it on floor stands for repair or maintenance. Support areas for the 
main cell, such as the spray chamber and hot repair area, provide 
essential decontamination, repair, and staging areas for the in-cell 
material-handling-system equipment and tools. A combined en- 
gineering and technical effort in upgrading existing master-slave 
manipulators has definitely reduced the requirements for their 
maintenance. The cell is primarily for postirradiation examination 
of LMFBR materials and feel elements. 

ited com- 


13897 Unique method for highly irradia 
. Taylor, D.S.; Iverson, G.M.; 


— from an alpha-gamma facility. 
hite, J.R. (Argonne National Lab., Idaho Falls, ID). Conf. 
Remote Syst. Technol., Proc.; 23: 138-143( 1975). 

From 23. conference on remote systems technology; San 
Francisco, California, USA (16 Nov 1975). 

See CONF-751115—. 

An alpha-containing transfer system was developed and 
placed in operation in the HFEF/N cask tunnel. Conventional 
sleeving techniques were adapted to provide a gastight and particu- 
late-tight connection between the hot cell transfer penetrations and 
sealed containers positioned within nongastight shielding casks. 
pe — -—¥ technique is applied to all top-loading cask operations 
at 


for large sodium loops at hot fuel ex- 
amination - Hagmann, D.B. (Argonne National Lab., Idaho 
Falls, ID). Conf. Remote Syst. Technol., Proc.; 23: 144-160( 1975). 

From 23. conference on remote systems technology; San 
Francisco, California, USA (16 Nov 1975). 

See CONF-751115—. 

A system for handling large sodium loops has been 
developed for HFEF/N. The system will be used for post-test 
operations on the Sodium Loop Safety Facility (SLSF) loop. This 
loop is 27 ft long, 5 to 19 in. in diameter, and weighs approximate- 
ly 5 tons. The post-test operations include loop handling, test-train 
disassembly, loop disassembly, sodium handling, component ex- 
amination, and waste disposal. System expansion is already under 
way with the development of equipment to remotely assemble test 
trains with preirradiated fuels. 


13899 Pneumatic transfer system for inert-atmosphere hot 
cells. McClurkin, J.L.; Tobias, D.A. (Argonne National Lab., Idaho 
Falls, ID). Conf. Remote Syst. Technol., Proc.; 23: 161-165(1975). 

From 23. conference on remote systems technology; San 
Francisco, California, USA (16 Nov 1975). 

See CONF-751115—. 

A means has been provided at HFEF/N for rapid pneumatic 
transfers of small quantities of fuels and materials between cells 
containing inert gases. Carriers of 2- and 4-in. dia. are placed in 
pneumatic tubes, which are evacuated; is then introduced up- 
stream of the carrier and a transfer of 50 to 150 ft is completed in 
3 to 10 s. The systems are gastight and each terminal is isolated by 
a motorized ball valve. Radiation surface smears, metallographic 
specimens, and waste materials are transported with the systems. 


13900 Storage of irradiated EBR-II subassemblies in an inert 
atmosphere. Swanson, N.J.; Hirsch, P.R. (Argonne National Lab., 
Idaho Falls, ID). Conf. Remote Syst. Technol., Proc.; 23: 166- 
172(1975). 

From 23. conference on remote systems technology; San 
Francisco, California, USA (16 Nov 1975). 

See CONF-751115—. 

For efficiency in scheduling examinations, heat-generating 
highly irradiated reactor fuel subassemblies are stored within the 
main cell of HFEF/N. The subassemblies require forced cooling at 
all times. Since the main cell contains an inert atmosphere and is 
hermetically sealed from the outside environment, some unique en- 
gineering problems had to be solved to ensure subassembly cooling 
at all times. Several levels of redundancy were provided in the 
coolant circuits and electrical power supply for these subassembly 
storage pits. 

13901 HFEF/N in-cell motorized transfer cart. Swanson, N.J.; 
Kifer, R.A. (Argonne National Lab., Idaho Falls, ID). Conf. 
Remote Syst. Technol., Proc.; 23: 173-178(1975). 

From 23. conference on remote systems technology; San 
Francisco, California, USA (16 Nov 1975). 

See CONF-751115—. 

A remotely operated, 200-lb-capacity motorized cart has 
been provided within the main cell of HFEF/N. This unique cart is 
used for transport of small items from cell entrance locks to and 
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between work stations. The cart rails and busbars are mounted on 
the cell walls below the shielding window. The cart is loaded and 
unloaded using slave manipulators. It relieves the overhead han- 
dling systems from lightweight transfers and thus enhances plant 
operating efficiency. 


13902 Remote examination, disassembly, and reassembly of 
grid-type reactor subassemblies at HFEF. McKenzie, D.A.; Taylor, 
D.S. (Argonne National Lab., Idaho Falls, ID). Conf. Remote Syst. 
Technol., Proc.; 23: 181-189(1975). 

From 23. conference on remote systems technology; San 
Francisco, California, USA (16 Nov 1975). 

See CONF-751115—. 

The use of grid-type subassemblies in EBR-II requires new 
techniques and equipment for remote interim examination in 
HFEF. When standard subassemblies are dismantled, the hex tubes 
are removed and the elements or capsules are slid off the grid 
bars. When grid-type subassemblies are dismantled, the outer hex 
tubes are removed; the lower ends of the fuel elements are then 
released and these elements are gripped and pulled one at a time 
out of the grid-channel assembly. Several fuel elements can be 
removed for examination without disturbing the remaining ele- 
ments. 


13903 Remote assembly, examination, and disassembly of treat 
experiments at HFEF. Cook, J.H.; Teraguchi, K.T.; Walker, K.L.; 
Kerr, J.F. (Argonne National Lab., Idaho Falls, ID). Conf. Remote 
Syst. Technol., Proc.; 23: 197-200( 1975). 

From 23. conference on remote systems technology; San 
Francisco, California, USA (16 Nov 1975). 

See CONF-751115—. 

The Hot Fuel Examination Facility (HFEF) of Argonne Na- 
tional Laboratory (ANL) is providing experiment-handling capa- 
bilities for Transient Reactor Test (TREAT) Facility experiments 

msored by both the Reactor Analysis and Safety Division of 
ANL and the Hanford Engineering and Development Laboratory. 
The pre-test handling capabilities include assembling the previously 
irradiated fuel elements into the test train and loading the test 
train into the loop. Post-test handling capabilities include prepara- 
tion of the experiment for neutron radiography and experiment 
disassembly and shipping. 


13904 Handling of irradiated elements and in 
HFEF/N. White, J.R.; McClurkin, J.L.; Adam, M.F.; Hill, B.F. 
(Argonne National Lab., Idaho Falls, ID). Conf. Remote Syst. 
Technol., Proc.; 23: 201-210(1975). 

From 23. conference on remote systems technology; San 
Francisco, California, USA (16 Nov 1975). 

See CONF-751115—. 

Specialized equipment for remote handling and examination 
of reactor fuel elements has been installed in the Hot Fuel Ex- 
amination Facility/North (HFEF/N) at the Idaho Nuclear En- 
gineering Laboratory. Standardized end fittings are attached to ele- 
ments having diameters of 0.174 to 0.850 in. and lengths to 94 in. 
The end fittings make the elements look alike to semiautomated 
handling equipment. Master-slave manipulation is largely 
eliminated by element handling. The equipment permits the com- 
puterized unattended examination of a magazine load of 20 ele- 
ments. 


13905 Visual examination machine for HFEF/N. McClellan, 
G.C.; Iverson, G.M. (Argonne National Lab., Idaho Falls, ID). 
Conf. Remote Syst. Technol., Proc.; 23: 211-218(1975). 

From 23. conference on remote systems technology; San 
Francisco, California, USA (16 Nov 1975). 

See CONF-751115—. 

The visual examination machine (VEM) for the Hot Fuel 
Examination Facility/North (HFEF/N) provides a sophisticated 
method for visually and photographically inspecting irradiated 
LMFBR fuel elements and capsules. The components of the VEM 
are an element-positioning stage, an advanced-design hot cell 
periscope, and a lighting system. These components eliminate the 
difficult master-slave manipulations formerly required at the HFEF 
for this examination and have the capability to completely control 
element positioning in a precise manner for improved,high-magnifi- 
cation viewing and photography. Incorporated into the design of 
the equipment were provisions for converting the VEM to a com- 
puter-controlled system that uses a videotape data record. ' 


13906 Data acquisition and process control for HFEF. 
Just, F.H.; Ramsthaler, J.A.; Hayner, G.O.; Bono, R.W. (Argonne 
National Lab., Idaho Falls, ID). Conf. Remote Syst. Technol., Proc.; 
23: 219-229( 1975). 

From 23. conference on remote systems technology; San 
Francisco, California, USA (16 Nov 1975). 

See CONF-751115—. 
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The Data Acquisition and Process Control System (DAPCS) 
is a system for digital data acquisition and automatic control at 
selected examination stations of the HFEF Complex. The system is 
intended to be applied wherever the quantity and repetitive nature 
of examinations makes manual operation unattractive; a primary 
application is on precision gamma scanners. When contesting the 
gamma scanners and other devices that use element-positioning 
stages, the DAPCS supervises the scanning of irradiated elements 
and the taking of data as a function of position on the elements. 
The DAPCS is capable of a wide range of examination, monitor- 
ing, and data-compilation tasks. 


13907 Servoarm: a water h: master-slave manipulator. 
Wilson, K.B. (Remotion Co., Coeur d’Alene, ID). Conf. Remote 
Syst. Technol., Proc.; 23: 233-241(1975). 

From 23. conference on remote systems technology; San 
Francisco, California, USA (16 Nov 1975). 

See CONF-751115—. 

A water-hydraulic-powered servomanipulator that minimizes 
inertia, weighs only 17 Ib/arm, has a 22-lb capacity, provides a 
compact package, and is available at a relatively low cost has been 
developed. Because of the water hydraulic system and miniature 
sizes required, all components have been specially designed and 
devel . Programming is easily added, because a microcomputer 
and A/D conversion hardware are used for counterbalancing. 


13908 Demolition and removal of plutoni taminated 
facilities at Hanford. Raile, M.N. (Atlantic Richfield Hanford Co., 
Richland, WA). Conf. Remote Syst. Technol., Proc.; 23: 252- 
262(1975). 

From 23. conference on remote systems technology; San 
Francisco, California, USA (16 Nov 1975). 

See CONF-751115—. 

The successful demolition and cleanup of a plutonium-con- 
taminated facility at the U. S. Energy Research and Development 
Administration Hanford Plant in Washington State are described. 
Several new materials, along with special techniques and equip- 
ment, were utilized for the containment and control of plutonium 
contamination during the course of the demolition work. The use 
of light-capacity fiber-glassed plywood boxes for long-term (20 yr, 
min) storage of the contaminated materials in underground 
transuranic waste trenches has led to the development, design, and 
use of larger capacity, modular, fiber-glassed plywood boxes that 
are replacing standard carbon steel boxes at less than one-third the 
cost, and without the potential for early failure from normal soil or 
atmospheric corrosion. 


13909 Dismantling a plutonium fabrication facility. Koprowski, 
B.J. (Argonne National Lab., IL); Kelman, L.R.; Schmitt, D.R.; 
Parker, S.; Januska, A.G. Conf. Remote Syst. Technol., Proc.; 23: 
263-269( 1975). 

From 23. conference on remote systems technology; San 
Francisco, California, USA (16 Nov 1975). 

See CONF-751115—. 

The Plutonium Fabrication Facility (PFF) is being disman- 
tled as part of a plan for consolidating and upgrading plutonium 
facilities at Argonne National Laboratory (ANL). The facility con- 
sists of fabrication equipment enclosed within a glove-box system 
interconnected by a conveyor. The glove-box system is being 
dismantled in sections and the sections are either being reinstalled 
or converted to scrap. 


13910 Monitoring for light-transmission changes in HFEF/N 
shielding windows. Swanson, N.J.; Eckels, T.W. (Argonne National 
Lab., Idaho Falls, ID). Conf. Remote Syst. Technol., Proc.; 23: 441- 
444(1975). 

From 23. conference on remote systems technology; San 
Francisco, California, USA (16 Nov 1975). 

See CONF-751115—. 

The technical description of some of the Hot Fuel Examina- 
tion Facility/North (HFEF/N) windows was presented at a previous 
conference. Recently, additional windows were obtained and in- 
stalled. Although the two window types have nearly identical 
geometries, their contents are appreciably different. Both types of 
windows underwent a series of severe qualification tests before 
they were accepted for installation. These tests were considered 
necessary to minimize the possibilities of failure due to high-inten- 
sity gamma irradiation. The testing included irradiation of glass 
samples to high doses for measurement of browning and electrical 
discharge. Compatibility testing of the various components of a 
window tank was also performed in a high-radiation environment. 
This Technical Note describes the configuration of each of the 
windows and discusses the plan to be used for periodically moni- 
toring for light-transmission changes induced by long-term expo- 
sures to high-level doses of gamma radiation. 
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13911 Miniature radiation-resistant television camera. Monnet, 
P.; Robert, J. (CERN, Geneva). Conf. Remote Syst. Technol., 
Proc.; 23: 445-447( 1975). 

From 23. conference on remote systems technology; San 
Francisco, California, USA (16 Nov 1975). 

See CONF-751115—. 

The camera was designed to meet the special requirements 
that occur in operation of an accelerator. The camera is small, 
lightweight, insensitive to magnetic fields of about 100 G, highly 
reliable, and easy to maintain. (TFD) 


13912 Gas for studies of tritium-containing 
materials. Alamos Scientific Lab., NM). 
Trans. Am. Nucl. Soc.; 22: 738(Nov 1975). 


From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


13913 configuration of the Hot Fuel Examination 
Fociity/Necth Swanson, N.J.; White, J.R.; Bacca, J.P. 
(Argonne National Lab., Idaho Falls, ID). Trans. Am. Nucl. Soc.; 
22: 742-744(Nov 1975). 

From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


13914 Techniques for remote maintenance of in-cell materials 
system in the HFEF/N main cell. Tobias, D.A.; Frickey, 
C.A. (Argonne National Lab., Idaho Falls, ID). Trans. Am. Nucl. 
Soc.; 22: 744-745(Nov 1975). 

From American Nuclear Society 1975 winter meeting, San 
Francisco, CA, USA (16 Nov 1975). 


13915 Handling system for large sodium loops at HFEF. Hag- 
mann, D.B. (Argonne National Lab., Idaho Falls, ID). Trans. Am. 
Nucl. Soc.; 22: 746( Nov 1975). 

From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


13916 Pneumatic transfer system for inert-atmosphere hot 
cells. McClurkin, J.L.; Tobias, D.A. (Argonne National Lab., Idaho 
Falls, ID). Trans. Am. Nucl. Soc.; 22: 747(Nov 1975). 

From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


13917 Remote examination, disassembly, and reassembly of 
grid-type reactor subassemblies at HFEF. McKenzie, D.A.; Taylor, 
D.S. (Argonne National Lab., Idaho Falls, ID). Trans. Am. Nucl. 
Soc.; 22: 750(Nov 1975). 

From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16°Nov 1975). 


13918 Remote assembly, examination, and disassembly of 
TREAT experiments at HFEF. Cook, J.H.; Teraguchi, K.T.; 
Walker, K.L.; Kerr, J.F. (Argonne National Lab., Idaho Falls, ID). 
Trans. Am. Nucl. Soc.; 22: 752(Nov 1975). 

From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


13919 Handling of irradiated elements and capsules in 
HFEF/N. White, J.R.; McClurkin, J.L.; Adam, M.F.; Hill, B.F. 
(Argonne National Lab., Idaho Falls, ID). Trans. Am. Nucl. Soc.; 
22: 752-754(Nov 1975). 

From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


13920 Visual examination machine for HFEF/N. McClellan, 
G.C.; Iverson, G.M. (Argonne National Lab., Idaho Falls, ID). 
Trans. Am. Nucl. Soc.; 22: 754(Nov 1975). 

From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


13921 Data acquisition and process control system for HFEF. 
Just, F.H.; Ramsthaler, J.A.; Hayner, G.O.; Bono, R.W. (Argonne 
National Lab., Idaho Falls, ID). Trans. Am. Nucl. Soc.; 22: 
755(Nov 1975). 

From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


13922 Servoarm: a water hydraulic master-slave manipulator. 
Wilson, K.B. (Remotion Co., Coeur d’Alene, ID). Trans. Am. 
Nucl. Soc.; 22: 756( Nov 1975). 
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From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


13923 MONITOR: a versatile remote handling system. Horne, 
R.A.; Ekberg, E.L. (Los Alamos Scientific Lab., NM). Trans. Am. 
Nucl. Soc.; B: 756-758(Nov 1975). 

From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


13924 Demolition and removal of plutoni taminated 
facilities at Hanford. Raile, M.N. (Atlantic Richfield Hanford Co., 
Richland, WA). Trans. Am. Nucl. Soc.; 22: 758-759(Nov 1975). 

From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


13925 Dismantling a plutonium fabrication facility. Koprowski, 
B.J. (Argonne National Lab., IL); Kelman, L.R.; Parker, S.; 
Schmitt, D.R.; Januska, A.G. Trans. Am. Nucl. Soc.; 22: 759(Nov 
1975). 

From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


plutonium array program: experiments and 

calculations. Kolar, O.C.; Finn, H.F.; Pruvost, N.L. (Univ. of 

— Livermore). Nucl. Technol.; 29: No. 1, 57-72(Apr 
). 

The first precision array measurements with high-density 
plutonium-metal cylindrical parts of 3 and 6 kg took place at the 
Livermore Critical Assembly Facility from 1965 to 1969. Cubic ar- 
rays of up to sixty-four 6-kg parts were measured. Mock high-ex- 
plosive epoxy moderators were used in several measurements. Ex- 
periments observing the effects of simulated body reflectors pro- 
vided personnel safety guidance for the construction of these ar- 
rays. A comparison of Monte Carlo calculations and the experi- 
mental measurements indicated that the calculational method is 
sufficiently accurate to be used in nuclear safety guidance for ar- 
rays of these elements. Included for comparison are calculations 
for arrays comprised solely of the plutonium parts. Also included 
are calculations for 6-kt-part arrays in which a 0.479-cm-wide gap 
at the midplane has been eliminated and where the spacing was 
varied for each idealized array. 
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LASERS 


REFER ALSO TO CITATION(S) 13786, 13868, 14842, 14974, 
15137, 15262, 15263, 15265, 15267, 15277 


13927 (AD/A—006978) Development of ir transmitting chal- 
cogenide windows. Final technical report, 1 Apr 1972-30 Sep 1974. 
Moynihan, C.T.; Macedo, P.B.; Maklad, M.S.; Mohr, R.K.; 
Howard, R.E. (Catholic Univ. of America, Washington, D.C. 
Vitreous State Lab.). Feb 1975. Contract N00014-67-A-0377- 
0017. 38p. NTIS $3.75. 

A quantitative study of infrared absorption in the 250 to 
4000/cm region of As,Se; glasses doped with small amounts of 
As,O; or purified has been carried out with particular attention of 
absorption in the wavelength regions of the CO, and Co lasers. 
The dependence of the relative intensities of the oxide impurity 
bands in the 650 to 1340/cm region on the total amount of As,O, 
added to the glass indicates the existence of three distinct oxide 
impurity species. A number of higher frequency impurity bands 
which are due to the presence of hydrogen in the glass and whose 
intensities are highly dependent on the glass melting conditions 
have been observed and classified. Intrinsic multiphonon absorp- 
tion coefficients of mixed As,Se;—GeSe, glasses were found to be 
of the same magnitude at the same respective frequencies as those 
for pure As,Se; glass. 


13928 (AD/A—007257) Production measure for 


optical pumps for lasers. Quarterly report No. 6, Oct-Dec 1974. 
a R.; Oblanas, J. (ILC Technology, Inc., Sunnyvale, Calif. 
A)). 15 Jan 1975. Contract DAABOS-73-C-2078. 22p. (R- 
ILC—73-22). NTIS $3.25. 
See also AD/A—006646. 
This program is directed toward establishing a capability for 
manufacturing flash 


lamps that are to be used as optical pumps for 
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laser systems. This report describes the work carried out during 
the sixth quarter of the program. Life tests were conducted on two 
lamps constructed with 1.0 mm thick walls of synthetic fused 
quartz. These lamps showed less degradation with life than did the 
second engineering test sample lamps constructed with 0.5 mm 
thick walls. Proposed changes to the lamp specification SCS-436A 
were recommended on the basis of lamp and test equipment data 
accumulated to date. The government furnished test laser was 
refurbished and the two government furnished life test vehicles 
were repaired. 


13929 (AD/A—007577) Molecular lasers in e-beam stabilized 
discharges. Final report, 15 Mar 1972-30 Jun 1974. Byron, S.R.; 
Nelson, L.Y.; Fisher, C.H.; Mullaney, G.J.; Pindroh, A.L. 
(Mathematical Sciences Northwest, Inc., Bellevue, Wash. (USA)). 
Feb 1975. Contract N00014-72-C-0430. 182p. (MSNW—75-105- 
4). NTIS $7.00. 

See also report dated Aug 1974, AD/A—001062. 

This report describes the results of a program directed 
toward the development of new lasers in the infrared and visible 
regions of the spectrum, utilizing electron-beam-stabilized electric 
discharge excitation. The first laboratory observations of laser 
emission from HF and DF excited directly by an electric discharge 
were made. The effectiveness of vibrational transfer from H, and 
D, to HF and DF, respectively, was verified. A quantitative model 
of the kinetics of the electric discharge and the vibrational popula- 
tions of H, and HF was formulated for A r/H,/HF mixtures. A 
model for long pulse visible laser emission from electronically 
excited molecules was formulated that involves rapid collisional 
quenching of the vibrational energy of the electronic states. The 
application of this approach to N, electric discharge lasers was ex- 
plored through fluorescence emission studies. The effect of energy 
pooling was studied. The effect of various additives such as He, 
Ar, SF,, and C,H, on the populations of several vibrational levels 
of each of these excited states was investigated. 


13930 (AD/A—007620) A tunable dye laser diagnostic facility. 
Semiannual technical report No. 1, 24 Jun-24 Dec 1974. Connolly, 
J.I. Jr. (Science Applications, Inc., Arlington, Va. (USA)). 11 Feb 
1975. Contract N00014-74-C-0394. 12p. (SAI—74-628-WA). 
NTIS $3.25. 

The direct measurement of the fluorescent lifetimes of 
excited atomic and molecular species requires an excitation source 
of short duration compared to the lifetime of interest. In the case 
of allowed electronic transitions in metal halides, of interest as 
possible laser candidates, such lifetimes are typically tens of ns. 
Thus a laser pulse duration of less than 10 ns will be required. For 
maximum versatility, wavelength tunability over the visible spec- 
trum is desired. These requirements are uniquely met by pulse 
laser-pumped dye laser systems. In this category are the following 
types: solid pulsed Nd:YAG laser, solid pulsed ruby laser, and 
pulsed gas N, laser. The N, gas pulsed laser was recommended for 
the laser induced fluorescence experiments. 


13931 (AD/A—007791) Laser window surface finishing and 
coating technology. Final report, 1 May 1973-31 Jan 1975. Braun- 
stein, M.; Braunstein, A.I.; Allen, S.D.; Gentile, A.L.; Giuliano, 
C.R. (Hughes Research Labs., Malibu, Calif. (USA)). Jan 1975. 
Contract F19628-73-C-0243. 103p. NTIS $5.25. 

See also report dated Aug 1974, AD/A—003666. 

The program covered six areas of study: surface finishing, 
surface characterization, coating techniques, optical evaluation, 
chemical analysis, and laser window damage studies. Potassium 
chloride surfaces have been produced on reactive atmosphere 
processed (RAP) KCI using HCI etching which show an order of 
magnitude improvement in KCI surface damage resistance. An 
etch-polish procedure is reported for ZnSe which results in a sig- 
nificant decrease in surface absorption. An inverse dependence of 
10.6 yw optical absorption of film deposition rate is reported for 
=, films. Ultrahigh vacuum deposited ThF, films were 
‘ound to have minimum absorptions of about 10/cm. Rutherford 
backscattering for chemical analysis of films and window surface 
structure promises to be a new powerful technique. A unique 
modulated light ellipsometer which can operate over a broad 
wavelength range in the uv, visible, near ir, and 10.6 yw was con- 
structed. (GRA) 


13932 (AD/A—007977) Development of optimized quality 
barium sodium niobate crystals. Final report, Nov 1973-Oct 1974. 
Rothrock, L.R.; Quandt, H.D. (Union Carbide Corp., San Diego, 
Calif. (USA). Crystal Products Dept.). Jan 1975. Contract 
F33615-74-C-1032. 53p. NTIS $4.25. 

Barium sodium niobate (Ba,NaNb,O,, or Banana) has been 
known for some years to be the most effective nonlinear optical 
material available for second harmonic generation. It has a large 
nonlinear electro-optic coefficient and a high optical damage 
threshold. Banana is a logical choice for use as a frequency dou- 
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bler (1.06 to 0.53 ym) for laser transmitters in such applications 
as space laser communications systems. However, Banana is an ex- 
tremely difficult crystal to grow. The objective of this program was 
to improve growth techniques so that crystals of optimized quality 
could be produced. Barium sodium niobate crystals with high opti- 
cal quality and low coefficient of absorption were pr conse 
Characterization techniques applied to these crystals are described. 


13933 (AD/A—008077) Chemical laser diluents. Final report, 
Jun 1974-Feb 1975. McDonald, J.K. (Athens Coll., Ala. (USA). 
Science Div.). Feb 1975. Contract DAAHO1-74-C-0813. 13p. 
NTIS $3.25. 

The purpose of this study was to monitor the effects of 
diluents on a HCI laser. The initial plans were to obtain a HCl 
laser with a mixture of helium, hydrogen, and chlorine, and then 

other chemicals. However, it was found in the present study 
that no diluent enhanced the laser signal. 


13934 (AD/A—008255) Timing of laser pulses. Technical re- 
port. Martignoni, P.; Ruge, H.C.; Cason, C. (Army Missile 
Research Development and Engineering Lab., Redstone Arsenal, 
Ala. (USA). Propulsion Directorate). 24 Feb 1975. 7p. (RK- 
TR—75-4). NTIS $3.25. 

An electronic system to measure the laser pulse appearance 
delay time and pulse time width has been designed, assembled and 
a This electronic device may also be used with other systems. 
( ) 


13935 (AD/A—008279) First quarter FY75 applied optics 
research report. Quarterly report, 1 Jul-30 Sep 1974. Franken, 
P.A. (Arizona Univ., Tucson (USA). Optical Sciences Center). 
Oct 1974. Contract F04695-67-C-0197. 68p. NTIS $4.25. 

Results of work in mathematical optics, quantum optics, 
thermal expansion and dimensional stability and image processing 
are reported. Also included is a list of professional publications 
and activities of Optical Sciences Center personnel. 


13936 (AD/A—009207) Amphoteric dopants in the active re- 
gion of GaAs lasers. Final report. Ashley, K.L. (Southern 
Methodist Univ., Dallas, Tex. (USA). Dept. of Electrical Engineer- 
ing). 15 May 1974. Contract DAAKO2-73-C-0226. 15p. NTIS 
$3.25. 

Double heterojunction lasers were fabricated with Ge and Si 
in the active region. Spontaneous diodes were fabricated with and 
without Si and diodes without Si exhibited a shorter wavelength 
spectral peak by about 9 MeV. Diodes with Te compensation were 
similar to diodes without compensation. The lasers had a charac- 
teristic spectral peak at approximately 9000 A. The best quantum 
efficiency (incremental) measured was approximately 22 percent 
(0.32 W/A). This form of doping in the active region appears to 
produce diodes which are very favorable with respect to threshold 
current. Towards the end of the activity a laser wafer was obtained 
with the same configuration except with Te in lieu of Si as the 
compensating impurity. 


13937 (AD/A—009853) HF chain reaction laser. Final techni- 
cal report. Boedeker, L.R.; Verdieck, J.F.; Hall, R.J. (United 
Technologies Research Center, East Hartford, Conn. (USA)). May 
ras Contract N00014-74-C-0379. 60p. (R—75-951883-4). NTIS 

The report describes a thermally initiated H,/F, flow tube 
reactor experimental program to provide clearly defined experi- 
mental results via emission spectroscopy diagnostics on vibrational 
population levels attained in the cw H,/F, chain reaction for com- 
parison with theory. Highly dilute, sub ionic, near room tempera- 
ture reaction conditions in the | to 10 torr pressure region have 
been studied which result in development of the chain over flow 
tube distances of about | meter, much larger than mixing length. 
An examination of the dominant kinetics was conducted via the 
accumulation of spectral and uv data over a range of kev experi- 
mental parameters including distance from the H, injector, x; H, 
flow; F, flow pressure; dissociator temperature, and O, additive 
flow. Overtone spectra were obtained. The experimental results 
from the flow oe on high lying vibrational population distribu- 
tions observed at 5 torr have been compared with predictions of 
the 1-D scheduled mixing analytical model in the manner which at- 
jy to identify potential key areas of kinetic uncertainty with 

chain. 


13938 (COM—75-10135) Optical materials characterization. 
Semiannual technical report, 1 Jul-31 Dec 1974. Feldman, A.; 
Horowitz, D.; Waxler, R.M.; Malitson, I.; Dodge, M.J. (National 
Bureau of Standards, Boulder, Colo. (USA). Inst. for Basic Stan- 
dards). Jan 1975. 18p. (NBSIR—75-639). NTIS $3.25. 

See also report dated Jul 1974, AD—782564. 

The authors have measured the following parameters of 
chemical vapor deposited polycrystalline ZnSe (CVD ZnSe): 
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refractive index and change of index of refraction with tempera- 
ture (dn/dT) over the wavelength range 0.5 micrometers to 18 
micrometers using the method of minimum deviation; the coeffi- 
cient of linear thermal expansion and dn/dT at 10.6 wm using 
Fizeau interferometry; and the elastic moduli and photoelastic 
moduli using Fizeau and Twyman-Green interferometry. A sensi- 
tive technique has been developed for measuring stress-optical 
—_ of materials that exhibit a small stress-optical effect. 
(GRA) 


13939 (COM—75-50112) Analysis of optically excited mercury 
molecules. Final report. Drullinger, R.E.; Hessel, M.M.; Smith, 
E.W. (National Bureau of Standards, Boulder, Colo. (USA)). Jan 
1975. 53p. (NBS-MN—143). Paper copy available from GPO as 
C13.44:143. 

Sponsored in part by Advanced Research Projects Agency, 
Arlington, Va. and Los Alamos Scientific Lab., N. Mex. 

The Hg, molecule is representative of a class of molecules 
which have dissociative ground states and bound excited states. It 
can therefore be used as a prototype of this class of molecules 
which are of interest as potential new laser candidates. Because of 
the non-bound ground state, standard absorption spectroscopic 
techniques cannot be used to obtain the necessary information 
about the excited states. The authors have therefore developed 
new measurement techniques to obtain potential curves, f-values, 
and kinetic behavior for Hg,. These techniques are applicable to 
this whole class of dissociation molecular systems. 


13940 (NTIS/PS—75/625) Metal vapor lasers. A bibliography 
with abstracts. Search period covered: 1964—July 1975. Werner, 
K.G.; Lehmann, E.J. (National Technical Information Service, 
Springfield, Va. (USA)). Aug 1975. 108p. NTIS $25.00. 

The bibliography contains 51 abstracts of reports on metal 
atom, metal dimer, and metal ion lasing as well as metal vapor 
generators for lasers. Sodium, cesium, copper, and mercury vapor 
lasers are covered. 


13941 (NTIS/PS—75/738) Ultraviolet and x-ray lasers. A 
bibliography with abstracts. Search period covered: 1964— August 
1975. Smith, M.F. (National Technical Information Service, 
Springfield, Va. (USA)). Sep 1975. 191p. NTIS $25.00. 

The bibliography contains 132 abstracts and is divided into 
two sections: ultraviolet lasers and x-ray lasers. Their design, 
theory, diagnostics, and development are covered. 


13942 (UCRL—50016-75-3, pp 10-13) Tests of ellipsoidal 
mirrors. 30 Sep 1975. 

In Mechanical engineering department. Quarterly report, 
July—September 1975. 

tical tests were completed on three 300-mm-diam, 

diamond-turned ellipsoidal mirrors. Similar mirrors will be used in 
focusing energy onto a pellet target in the laser fusion effort. For 
focusing energy, the: geometrical figure of these mirrors is 
adequate; waviness is the limiting factor. 


13943 (UCRL—50016-75-3, pp 14-15) Laser damage of 
diamond-turned and metal mirrors. 30 Sep 1975. 

In Mechanical engineering department. Quarterly report, 
July—September 1975. 

Laser damage in diamond-turned and polished silver and 
copper mirrors was studied. Diamond-turned silver was found to 
have the highest laser-damage thresholds, and to compete 
favorably with dielectric mirrors. 


13944 (UCRL—51984) Theoretical tool movement required to 
diamond turn an off-axis paraboloid on axis. Thompson, D.C. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 
19 Dec 1975. Contract W-7405-Eng-48. 1 |p. Dep. NTIS $3.50. 

High-quality, off-axis parabolic reflectors, required by the 
CTR and laser-fusion programs at Lawrence Livermore Laboratory 
(LLL) and other ERDA laboratories, are currently manufactured 
by hand. There are several drawbacks to this method, includin 
lead times of up to a year, costs in excess of $75,000 for a sma’ 
reflector, and unsatisfactory limits to the tolerances obtainable. 
This situation has led to a search for cheaper and more accurate 
methods of manufacturing off-axis paraboloids. An alternative 
method, turning the workpiece about its axis on a diamond-turning 
machine, is presented, and the equations describing the necessary 
tool movement are derived. A discussion of a particular case sug- 
gests that the proposed technique is feasible. (auth) 


13945 (UCRL-Trans— 10788) Experimental study of the effect 
of the buffer-gas re on the generation-spectrum kinetics of a 

issociation laser. Translated from Kratk. Soobshch. Fiz.; No. 
1, 27-31(Jan 1972). 6p. Dep. NTIS $3.50. 

Special experiments were conducted to determine the effect 
of the buffer gas (xenon) pressure on the kinetics of the genera- 
tion spectrum of a C,F,I laser. The experimental setup and the 
results obtained are discussed. (TFD) 
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13946 Transverse a laser with nuclear 

Miller, T.G. (Army Missile Command, Redstone Arsenal, AL); 

Morrison, G.W.; Gibson, F.P. Trans. Am. Nucl. Soc.; 22: 134- 

Nuclear 1975 San 
rom American Nuc Society winter meeting; 

Francisco, CA, USA (16 Nov 1975). 


13947 Q-switching device for lasers. Greenberg, C.B. (to 
PPG Industries, Inc.). US Patent 3,931,591. 6 Jan 1976. Filed date 
17 Jan 1974. 10p. 

An improved Q-switched neodymium laser is described in 
which uranium as UO,*? and a uranium oxidizing agent such as 
cerium in a host body such as glass serve as either an external or 
an internal Q-switching device for the laser. 


13948 Transverse-flow laser cell and laser includ- 
ing the cell. Schaefer, F.P. (to Max-Planck-Gesellschaft zur For- 
derung der Wissenschaften). US Patent 3,931,594. 6 Jan 1976. 
Priority oe 4 Sep 1974, German, Federal Republic of (F.R. Ger- 
many). 4p. 

The cell of a liquid laser is defined between the rounded, 
parallel edges of four coaxial cylinder sectors of fused quartz. The 
narrow gaps circumferentially bounded by the flat, converging side 
faces of the sectors provide conduits for rapid flow of dye liquid 
into and out of the cell which extend over the full axial length of 
the cell. The light of a flash tube is directed toward the cell 
through the cylindrically arcuate outer face of each sector. 


13949 Laser beam control device. Marshall, H.L. (to GTE Syl- 
= — US Patent 3,931,593. 6 Jan 1976. Filed date 22 Apr 
2p. 

The shutter and beam expander for diverting the output of a 
high power laser into an absorption body comprises a onepiece 
metallic structure having a convex spherically shaped portion 
adapted to be moved into the beam path for simultaneous! 
reflecting and expanding the beam into energy absorption material. 


13950 Surface acoustic wave tuned laser. Hu; , RS. (to 
a of the Navy). US Patent 3,931,592. 6 Jan 1976. Filed 
date 14 Jun 1974. 4p. 

Tuning a laser with a piezoelectric crystal having a reflec- 
tive surface, wherein surface acoustic waves (SAW) deform the 
— surface of the crystal to create a diffraction grating is 

ribed. 


13951 Perforated wall hollow-cathode ion laser. Aisenberg, S.; 
Chang, K. (to Secretary of the Navy). US Patent 3,931,589. 6 Jan 
1976. Filed date 21 Mar 1974. 18p. 

An improved ion-laser ne is described utilizing a cold, 
perforated-wall hollow-cathode electron-beam discharge to 
produce a high energy, high intensity self collimated electron-beam 
to provide a high efficiency, high power continuous wave or pulsed 
ion-laser oscillations in both visible and ultraviolet ranges. 


13952 Method of forming laser components. Knowles, C.H. (to 
Metrologic Instruments, Inc.). US Patent 3,930,824. 6 Jan 1976. 
Filed date 19 Jul 1974. 8p. 

Glass compatible metal matrices are mounted in a glass 
forming boat and slugs of glass are applied to each. Heat is pro- 
vided such that openings in the matrix are glassed, whereupon the 
entire sheet may be ground, polished, or otherwise processed as 
desired. Alternatively, open ended metallic portions may be util- 
ized to control the amount of sag to which heated glass is sub- 
jected, thereby providing glass components of a desired radius of 
curvature. When metal framed optical components are secured in 
lasers by weldment, controlled crimping and deflection of the 
metallic laser jacket portion is utilized for precise alignment of the 
instrument. 


13953 reflector for lasers. Weiss, M. (to RCA Corp.). 
US Patent 3,932,029. 13 Jan 1976. Filed date 13 May 1974. 4p. 

Optical surface distorting thermal stresses are significantly 
reduced in an optical reflector by a structure consisting of a plu- 
rality of hollow reflector cells. Each cell has a light reflecting sur- 
face arranged to provide a composite continuous reflecting surface 
for an incident optical wavefront. Each reflector cell includes an 
internally located feeder tube which directs a flow of coolant from 
a manifold distribution system against internal cell walls. 


13954 Gas laser with an amine seed Javan, A.; Levine, 


J.S. (to Massachusetts Inst. of Tech.). US torent 3,934,212. 20 Jan 
1976. Filed date 24 Oct 1974. 8p. 

A laser is described featuring, in one aspect, a volume of 
pas having a lasing constituent, a light source arranged to emit 
ight having ionizing photons for ionizing the gas, the effective 

ton energy spectrum of the ionizing photons ying below the 
ionization potential of the lasing constituent and be! 


the level of 
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photon absorption bands of the gas, the being selected to 
provide an average penetration depth of the ionizing photons into 
the gas of at least | cm and to photoionize the gas predominantly 

a multi step process involving absorption of successive 

tons at least the first of which has a photon energy less than 
the ionization potential of said lasing constituent, an electric 
field source for applying to the gas a voltage sufficient to produce 
an avalanche breakdown in the gas to effectively raise the lasing 
constituent to its lasing level; and in another aspect a seed 
comprising an amine having the structure N—R,, R,, R; where R,, 
R,, and R; represent alkyl groups and in which R, and R, may 
together form a cycloalky! group, the seed gas having an ionization 
potential below that of the lasing constituent. 


13955 Metal halide vapor laser. Sucov, E.W.; Weaver, L.A.C. 
(to Westin Electric Corp.). US Patent 3,934,211. 20 Jan 
1976. Filed date 11 Sep 1974. 10p. 

A method for obtaining pulsed metal vapor laser transitions 
is described. The method comprises placing a metal halide of the 
desired metal within an enclosure and vaporizing the metal halide 
to provide a metal halide vapor. The metal halide vapor is 
thereafter dissociated to provide ground state metal atoms of suffi- 
cient number density to create a condition for resonance trapping 
and, substantially simultaneously therewith, nd state metal 
atoms are excited to an upper laser level, while maintaining a suffi- 
cient number in the ground state to preserve said resonance radia- 
tion trapping condition, with electrons sufficiently energized to 
create a population inversion between the upper and lower laser 
level. The excited metal atom is permitted to emit laser radiation 
by stimulated emission to a lower laser level and the emission is 
resonated, preferably between a pair of externally mounted mir- 
rors. The metal atom is permitted to relax from the lower laser 
level to ground state and the aforementioned steps are repeated. 


13956 Thermal laser pumped with high nitrogen content 
propellants. Beckert, W.F.; Dengel, O.H. (to Secretary of the 
Navy). US Patent 3,940,298. 24 Feb 1976. Filed date 6 Dec 1974. 
8p. 


Thermal lasers that use aliphatic polynitro compounds and 
polynitroamines as oxidizers and _ tetrazoles, ditetrazolyls, 


tetrazines, triazines and guanidines as fuel are described 


13957 Effects of buffer gases on an optically pumped CH,F 
FIR laser. Chang, T.Y.; Lin, C. (Bell Laboratories, Holmdel, New 
Jersey 07733). J. Opt. Soc. Am.; 66: No. 4, 362-369(Apr 1976). 
The effects of nine different buffer on the per- 
formance of a 496 yum optically pumped CH,F laser are studied 
experimentally. The best result for cw operation is obtained with a 
1:1 mixture of CH;F:C,H,,, which increases the optimum CH,F 
pressure by nearly 100% and the output power by 55% over those 
of the pure CH;F case. Similar results are obtained in pulsed 
operation with 350 us pump pulses. With the help of theoretical 
expressions, the effectiveness of C,H,, is attributed to its large 
vibrational heat content relative to its molecular weight. (AIP) 


13958 Narrow bandwidth dye laser suitable for pumping by a 
short pulse duration N, laser. Lawler, J.E.; Fitzsimmons, W.A.; An- 
derson, L.W. (University of Wisconsin, Madison, Wisconsin 
53706). Appl. Opt.; 15: No. 4, 1083-1090(Apr 1976). 

The design criteria and performance characteristics are re- 
ported of a tunable, narrow bandwidth dye laser that is suitable for 
pumping by a short pulse duration high power N, laser. The dye 

f system is characterized by a relatively short over-all length of 
15 cm. Bandwidths of from 0.015 nm to 0.05 nm are obtained 
along with conversion efficiencies in the neighborhood of 10% 
using a 4 to 5 ns pulse duration N, cone. Bandwidths of 0.001 nm 
are observed with an intracavity etalon in the system. More impor- 
tant, however, it is shown that the conversion efficiency of an in- 
tracavity etalon dye laser system can be greatly improved if the 
temporal distribution of the N, pump pulse is adjusted so a single 
dye cell in a dye laser system is used first as an oscillator and then 
as an amplifier. Finally, using the above technique of processing 
the N, pump pulse, a 5-ns N, laser is used to pump an intracavity 
etalon dye laser, which is followed by a large gap external etalon 
and then by an amplifier; the resultin bandwid is 0.005 nm at 
480 nm with a conversion efficiency of 4.5%. (AIP) 


13959 Photolytic pumping of the iodine laser by XeBr. Swingle, 
J.C.; Turner, C.E. Jr.; Murray, J.R.; George, E.V.; Krupke, W.F. 
(Lawrence Livermore “eee | University of California, Liver- 
more, California 94550). Appl. Phys. Lett.; 28: No. 7, 387-388(1 


Apr 1976). 

The efficiency for producing fluorescence from the 
220—340-nm bands of XeBr has been measured to be 11+-5% in 
an electron-beam-driven device, a value consistent with an as- 
sumed kinetic model. The photolytic pumping of the 1.315-ym 
atomic iodine laser is demonstrated using this narrow- 
fluorescer. 
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13960 Time-resolved pump depletion in n-InSb Raman 
laser. Figueira, J.F.; Cantrell, C.D.; Rink, J.P.; Forman, P.R. (Los 
Alamos Scientific Laboratory, University of California, Los 
Alamos, New Mexico 87545). Appl. Phys. Lett.; 28: No. 7, 398- 
400(1 1976). 
e have observed a strong transient optical absorption in n- 

InSb (n=10"* cm~*) induced by an intense (2 MW cm~*) 10.6-ym 
laser beam at 2°K. Detailed studies of the time history of the trans- 
mitted 10.6-4m beam and the spin-flip Raman laser pulse 
produced in the InSb show that the 10.6-4m absorption lasts for 

i ly-greater-than100 ns, and that spin-flip lasing occurs 
only at the conn Bad the intense portion of the 10.6-u4m pump 
pulse and after the absorption has disappeared. 


13961 Time-resolved pump in n-InSb Raman 

laser. Cantrell, C.D.; Figueira, J.F.; Scott, J.F.; Scully, M.O. (Los 
Alamos Scientific Laboratory, University of California, Los 
Alamos, New Mexico 87545). Appl. Phys. Lett.; 28: No. 8, 442- 
444(15 Apr 1976). 

Analysis of the transient depletion of a 10.6-~4m laser beam 
in n-InSb at 2 K observed by Figueira, Cantrell, Rink, and Forman 
shows that the observed depletion is not due to causes such as lat- 
tice heating, depletion by other nonlinear processes, or optical 
damage. Simple estimates are presented which show that a 10.6- 
om laser pulse of the intensity and duration of that used by 

igueira et al. will heat the conduction electrons very strongly, 

leading to a transient increase in carrier concentration and con- 
— and a corresponding increase in optical absorption. 
(AIP) 


13962 Boron fluoride and aluminum fluoride infrared lasers 
from quasicontinuous mixing flames. Rice, W.W.; Beat- 
tie, W.H.; Oldenborg, R.C.; Johnson, S.E.; Scott, P.B. (Los Alamos 
Scientific Laboratory, University of California, Los Alamos, New 
Mexico 87545). Appl. Phys. Lett.; 28: No. 8, 444-446(15 Apr 
1976). 

Laser action has been observed from the chemical reaction 
of fluorine injected into supersonic flows of boron and aluminum 
atoms. The laser output in the 12.8—20-ym region (AIF) is tem- 
a different from that in the 6.1—13-ym region (BF), but 

ve pulse durations 10*—10* longer than any of the previ- 
ously reported metal atom oxidation lasers. (AIP) 


13963 Yellow In/sub 1-x/Ga/sub x/P/sub 1-z/As/sub z/ double 
heterojunction lasers. Coleman, J.J.; Holonyak, N. Jr.; Ludowise, 
M.J.; Wright, P.D. (Department of Electrical Engineering and 
Materials Research Laboratory, University of Illinois at Urbana- 
Champaign, Urbana, Illinois 61801). J. Appl. Phys.; 47: No. 5, 
2015-2019(May 1976). 

Improved yellow-spectrum double-heterojunction In/sub 1- 
x/Ga/sub x/P/sub 1-z/As/sub z/ laser diodes constructed by LPE on 
VPE GaAs/sub 1-y/P/sub y/ substrates are described. The lattice- 
matched LPE quaternary alloy growth process is outlined, as well 
as the need for complete melt removal between the growth of each 
heterojunction layer, which is more difficult for In-rich melts than 
for Ga-rich melts when lattice match is a problem. Over two times 
lower threshold current densities are demonstrated (J/sub th/=3.6 
x 10° A/cm*, A=5920 A, 77 °K) than for the first reported diodes 
of this type. The temperature dependence of laser threshold cur- 
rent density is presented in the range 4.2—200 °K. The threshold 
current density can be roximated as /J/sub 
th/proportionalexp(T/T,) with T,=52 °K in the range 50 to 175 
°K, which compares well with red-orange AlGaAs double 
heterojunctions (T,=42 °K) having greater heterobarriers. Laser 
Operation in the yellow-orange portion of the visible spectrum at 
~200 °K is demonstrated. These results on thick (1.5 ym) active 
layer diodes, having relatively small heterobarriers (AE~65 meV), 
indicate that further improvement and control of the quaternary 

wth process will lead to still lower threshold currents and 


igher-temperature operation in the orange-yellow. (AIP) 


13964 Ce** id** energy transfer in silicate glass. Jacobs, 
R.R.; Layne, C.B.; Weber, M.J.; Rapp, C.F. (Lawrence Livermore 
Laboratory, University of California, Livermore, California 
94550). J. Appl. Phys.; 47: No. 5, 2020-2024(May 1976). 
Radiative and nonradiative energy transfer from optically 
excited Ce** to Nd** has been studied in silicate laser glass. The 
= efficiency for nonradiative Ce**yieldsNd** transfer was 
termined from the Ce** fluorescence decay rates. The Ce** 
fluorescence decayed exponentially with a rate p rtional to the 
Nd** concentration. Physical processes to account for the observed 
ener, transfer are discussed. In addition, the utility of 
Ce**yieldsNd** energy transfer is considered for laser applications. 
In this context, the energy deposited in a Ce**-Nd**—codoped 
glass was calculated using a computer program containing a model 
of the xenon flashlamp spectrum as a function of current ge 
The results indicate that improvements in the optical pumping effi- 
ciency in typical Nd lasers are limited to <40%. (AIP) 
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13965 Kinetic model of the XeBr rare-gas monohalide excimer 
laser. Hart, G.A.; Searles, S.K. (Naval Research % 
Washington, D.C. 20375). J. Appl.* Phys.; 47: No. 5, 2033- 
2036(May 1976). 

A Linetic model of the XeBr rare-gas monohalide excimer 
laser is presented. Agreement of predicted and observed side emis- 
sion from low-pressure Xe:Br, mixtures was used to determine rate 
constants for the formation of XeBr* from Xe* and Br, (2.0 +- 
0.4 x 10-* cm*/s) and the quenching of XeBr* by Br, (8 +- 2 x 
10-"° cm/s), as well as the radiative lifetime of XeBr* (17.5 +- 
2.5 ns). (AIP) 


13966 Calculations on 

and gain limitation in the CO, TEA laser. Davies, Sonth, 

Thomson, R.M. (Department of Computing, Royal Holloway Col- 

a. Englefield Green, Surrey, England). J. Appl. Phys.; 47: No. 5, 
37-2043(May 1976). 

An eight-equation kinetics model for the CO,-N,-He-CO 
has been developed to predict the output power pulse 
from laser oscillators and the small-signal gain from laser 

amplifiers. The model takes into account CO, dissociation into 
CO, variation in the ambient temperature, as well as the possibility 
that the lower laser vibrational level is not in equilibrium with the 
other vibrational levels of the CO, symmetric stretch mode. 
Theoretical predictions are compared with experimental data and 
show good agreement. Calculations have been carried out to deter- 
mine the factors underlying the limitation of gain at specific input 
energies. (AIP) 


13967 Fluorine-atom probe for chemical lasers. 
Schlossberg, H. (Air Force Cambridge Research Laboratories, 
Hanscom Air Force Base, Massachusetts 01731). J. Appl. Phys.; 
47: No. 5, 2044-2045(May 1976). 

The infrared absorption coefficient and Raman scattering 
cross sections of the fluorine-atom *P,/,yields*P,/, transition at 404 
cm~' are estimated. The results are discussed in terms of probing 
fluorine-atom concentrations in chemical lasers. It is shown that 
absorption and coherent anti-Stokes Raman scattering can give 
sensitivity better than 10"* atoms/cm’. (AIP) 


13968 Quant hanical theory of the organic-dye laser. 
Schaefer, R.B.; Willis, C.R. (Department of Physics, Boston 
University, Boston, Massachusetts 02215). Phys. Rev., A; 13: No. 
5, 1874-1890(May 1976). 
We develop a fully q hanical theory for the or- 
ganic-dye-solution laser, obtain density-matrix equations of motion 
for the single-mode radiation-density operator and the matter-den- 
sity operator, and solve and investigate the steady-state case. We 
neralize the usual Born-Markoff approximation master equation 
‘or two matter states to include four matter states, each one of 
which interacts with the laser radiation field. This allows us to 
treat exactly the organic-dye molecular triplet-state levels which 
participate in the laser operation in an essential way. For experi- 
mentally realizable conditions the steady-state solution contains 
features which are qualitatively different from nondye lasers. These 
effects are directly attributable to i ity-dep t triplet-state 
radiation absorption losses. At threshold the diagonal matrix ele- 
ments of the radiation photon distribution (R/subn/) can be a 
decreasing function of the photon number n with an inflection 
point rather than the usual truncated Gaussian. This necessitates 
redefinition of threshold. For pumping just above threshold there 
may be both a maximum and a minimum in R/subn/ rather than 
just a maximum as in usual laser theories. We also specify the ef- 
fect of triplets on the narrowing of R/subn/ for pumping above 
threshold and the subsequent widening of R/subn/ for pumping 
well above threshold. Many of cur results require photon-counting 
experiments for verification. Also, our equations are easily reduci- 
ble to a semiclassical theory, where our treatment of the triplets 
i is an improvement over the usual rate equations. (AIP) 


HEAT TRANSFER AND FLUID FLOW 


REFER ALSO TO CITATION(S) 12957, 13146, 13159, 13179, 
13304, 13305, 13311, 13318, 13861, 14219 


13969 Mechanism supported by . extensive experimental 
evidence to explain high heat fluxes observed during nucleate boil- 
ing. Mesler, R. (Univ. of Kansas, Lawrence). AIChE (Am. Inst. 
Chem. Eng.) J.; 22: No. 2, 246-252(Mar 1976). 

The mechanism responsible for 1° heat transfer rates oc- 
curring in nucleate boiling when liquid films exist on the heating 
surface is described. High-speed cinematography and simultaneous 
transient surface temperature measurements provide a basis for 
describing the mechanism. In a liquid film, bubbles grow and 
detach rapidly. The film is quickly renewed. A liquid microlayer 


0. 8 
ed to 
into 
antly 
than 
ctric 
duce 
asing 
gas 
R,, 
may 
tion 
A.C. 
Jan 
ions 
the 
lide 
is 
ffi- 
ping 
etal 
ffi- 
dia- 
to 
aser 
ion 
is 
nir- 
ser 
nt 
the 
74. 
ind 
yls, 
ew 
er- 
ied 
a 
3F 
se 
al 
ge 
a 
n- 
in 
e- 
or 
e 
of 
d 
m 
e 
le 
n 
y 
n 
at 
1 


1456 ERDA ENERGY RESEARCH ABSTRACTS 


exists beneath a bubble its entire life. Conditions are very favora- 
ble for rapid evaporation from the microlayer so that heat transfer 
is rapid. A number of independent observations by other investiga- 
tors Soret on diverse problems are cited in support of the 
mechanism. 


13970 (MERC/SP—76/1) General purpose diffusivity model 
for fluid flow and heat conduction in porous media. Sawyer, W.K.; 
Locke, C.D. (Bureau of Mines, Morgantown, W.Va. (USA). Mor- 
oe Energy Research Center). Apr 1976. 140p. Dep. NTIS 


A general purpose three-dimensional finite-difference dif- 
fusivity model is developed with the capability of simulating 
horizontal or vertical induced fractures by several different 
methods. Fractures may be of finite, semi-infinite, or infinite flow 
capacity. In the first case, the fracture width and permeability is 
specified and the appropriate permeability of each node penetrated 
by a fracture is altered according to the relationship for linear beds 
in parallel. In addition, the block size normal to the fracture orien- 
tation is decreased to a very small value thus giving a reasonable 

resentation of the fissure. A semi-infinite fracture is simulated 
for a specified total rate by uniformly distributing the flow along 
the reservoir nodes penetrated by the fracture. Finally, an infinite 
capacity fracture may be simulated for either the constant poten- 
tial or constant rate case. In addition to simulating gas, liquid, or 
heat flow in a heterogeneous, anisotropic fractured media this 
model (1) relates block pressures to wellbore pressures through 
radial flow equations, (2) is unlimited in the number of time-steps 
per fun, (3) automatically adjusts time-step to be compatible with 
the speed of convergence, (4) will simulate pressure (temperature) 
or rate pulse tests, (5) accumulates elapsed time, total production, 
and material balance errors, (6) can begin each run with any pres- 
sure distribution in one of two different formats, and (7) can be 
used with a mixture of hydrocarbon gases containing up to 14 
components over reduced temperature and pressure ranges of 1.1 
to 3.0 and 1.1 to 20.0 respectively. The generality of the model 
developed precludes listing the entire scope of its applications. 
Sample problems are given for the cases of liquid flow and heat 
conduction. Also a special 3-D fracture problem is included which 
pon the usefulness of this package to the natural gas industry. 
(auth) 


13971 (SC-DR—70-458) SANDIA particle-in cell computer 
program. Sundberg, W.D. (Sandia Labs., Albuquerque, N.Mex. 
(USA)). Jul 1970. 186p. Dep. NTIS $7.50. 

Two versions of a computer program, SANPIC, which use 
the Particle-in-Cell method for the solution of transient, two- 
dimensional, compressible, inviscid fluid-dynamics problems are 
presented. One version is capable of handling four materials. In- 
cluded are a statement of the equations, instructions for program 
usage, and details of the program. (auth) 


13972 Superheated liquids. Reid, R.C. (Massachusetts Inst. of 
Tech., Cambridge). Am. Sci.; 64: No. 2, 146-156(1976).  ~ 

A simple experiment on the superheating of a drop of liquid 
within a column of denser heated fluid is described to explain the 
superheated liquid phenomenon. Experiments on and the theory of 
superheated liquids are reviewed. The significance of this 
phenomenon to vapor explosion hazards related to industrial 
processes in which hot and cold liquids accidentally come in con- 
tact is discussed and illustrated with several examples of such in- 
dustrial accidents. (LCL) 


13973 Velocity measurements for buoyancy-induced flow in 
mercury adjacent to vertical single cylinders. Welty, J.R. (Oregon 
State Univ., Corvallis); Peinecke, D.R. J. Heat Transfer; 98: No. 1, 
146-148(Feb 1976). 

Velocity profiles obtained from local measurements with Hg 
in buoyancy-induced flow adjacent to heated cylinders are 
presented and characterized. These are the first experimentally 
determined data for a liquid metal in natural convection and cylin- 
drical geometry. (LCL) 


13974 Constitutive equation for vapor drift velocity in two- 
phase annular flow. Ishii, M.; Chawla, T.C.; Zuber, N. (Argonne 
National Lab., IL). AIChE (Am. Inst. Chem. Eng.) J.; 22: No. 2, 
283-289(Mar 1976). 

A constitutive equation for a vapor drift velocity which 
specifies the relative motion between phases in the drift flux model 
is developed for two-phase annular flows. The constitutive equa- 
tion is derived by taking into account the interfacial geometry, the 
body force field, and the interfacial momentum transfer, since 
these macroscopic effects govern the two-phase diffusions. A com- 
parison of the model with three sets of experimental data obtained 
over a wide range of flow parameters shows a satisfactory agree- 
ment. 


ERA VOL. 1, NO. 8 


13975 Fluid and entrainment into vertical jets in 
fluidized beds. Merry, J.M.D. (Westinghouse Research Labs., Pitt- 
sburgh). AIChE (Am. Inst. Chem. Eng.) J.; 22: No. 2, 315- 
323(Mar 1976). 

The flow of particles and fluid in the vicinity of vertical j 
in fluidized beds was studied by using a two-dimensional of 
lead shot fluidized by water. It was found that both interstitial fluid 
and solid particles are entrained into the jet as it expands and 
penetrates into the bed. An approximate mathematical model is 
developed to describe the particle and fluid flow fields observed 
experimentally; from this, an expression is derived for rates of en- 
trainment into vertical jets in fluidized beds, and a model is postu- 
lated for the flow fields around grid jets. 


13976 Turbulent natural convection of liquid deuterium, 
hydrogen, and nitrogen within enclosed vessels. Daney, D.E. (Inst. 
for Basic Standards, Boulder, CO). Int. J. Heat Mass Transfer; 19: 
No. 4, 431-441(Apr 1976). 

Quasi-steady natural convection of liquid deuterium, 
hydrogen, and nitrogen within a sphere, hemisphere, horizontal 
cylinder, and vertical cylinder was studied experimentally for the 
case of a nearly uniform wall temperature. A single expression 
relating the Nusselt and Rayleigh numbers, Nu = 0.104 Ra® *, fits 
the deuterium and nitrogen data over the range 7 x 10* < Ra < 6 
x 10", while the hydrogen Nusselt numbers are 8% lower. The 
temperature field within the vessels is virtually free of horizontal 
temperature gradients. A single dimensionless temperature profile 
characterizes the vertical temperature distribution for each vessel 
shape, with the profiles for the sphere, hemisphere, hemisphere, 
and horizontal cylinder being nearly identical. 


MATERIALS TESTING 


REFER ALSO TO CITATION(S) 12335, 13182, 13627, 13760, 
14818 


13977 (AD/A—005174) A further investigation into the effects 
of scattered radiation upon image and contrast, using 
cobalt-60 gamma radiation and steel plates in the thickness range 3 
to 100 mm. Dowd, M.; Halmshaw, R. (Royal Armament Research 
and Development Establishment, Fort Halstead (UK)). Nov 1974. 
20p. (RARDE-MEMO— 16/74). NTIS $3.25. 

See also report dated Mar 1974, AD—780348. 

The effect of scattered radiation generated in the specimen, 
on the image of detail on a radiograph, has been further studied, 
using ®C gamma-rays and steel plates. This work is a continuation 
of the investigation presented in RARDE Memorandum, 1/74, 
using different experimental conditions. It confirms that there is no 
effect on the image sharpness of small steps, due to the scattered 
radiation. (GRA) 


13978 (HEDL-SA—1004A) Infrared electro-thermal NDE of 
stainless steel. Green, D.R.; Hassberger, J.A. (Hanford Engineering 
Development Lab., Richland, Wash. (USA)). 18 Jul 1975. Con- 
tract E(45-1)-2170. 28p. (CONF-751016—S). Dep. NTIS $4.00. 

From Conference of the American Society for Nondestruc- 
tive Testing, Inc.; Atlanta, Georgia, USA (13 Oct 1975). 

Electro-thermal examination, a branch of thermal testing, is 
a promising method being developed for nondestructive examina- 
tion of stainless steel welds. This paper describes the first phase of 
development; i.e., preliminary demonstration and _ laboratory 
evaluation of the method's sensitivity to notches in Type 304 stain- 
less steel plate specimens. It also includes a description of the 
basic principles, together with a description of the hardware and 
experimental results showing that electrical discharge machined 
notches down to 0.16 cm long x 0.08 cm deep were detected. A 
qualitative technique for interpreting the test results to determine 
whether defects are at the surface or deeper within the material is 
demonstrated. (auth) 


13979 Zerstoerungsfreie Pruefung: Magnetisierungsgeraete fuer 
die Magnetpulverpruefung. Transportable Geraete  ausser 
Handgeraete, stationaere Geraete. (Non-destructive testing: mag- 
netizing equipment for magnetic particle inspection. Stationary and 
transportable equipment except transportable magnetic yoke). Ber- 
lin, F.R. Germany; Beuth (Jul 1975). 4p. (In German). 
(DIN—54131(Pt.1)). 

3 figs.; 2 tabs. 

Magnetizing equipment for magnetic particle inspection 
serves to produce a magnetic field of suitable size and direction in 
a workpiece under examination. The characteristic parameters of 
this equipment are given in this standard along with their method 
of determination if this is necessary. (DE) 


AUGUST 1976 


13980 (ORNL—5130) Nondestructive testing development pro- 
gram. Qua ly report for period ending December 31, 
1975. Hill, M.R. (comp.). (Oak Ridge National Lab., Tenn. 
(USA)). Feb 1976. Contract W-7405-eng-26. 48p. AT. 

Progress in the development of USERDA sponsored non- 
destructive testing methods for power reactor components is re- 
ported. The methods include radiographic, ultrasonic, and eddy 
current testing. (TFD) 


13981 Qualitative discussion of quantitative radiography. 
Berger, H.; Motz, J.W. (National Bureau of Standards, Washing- 
ton, DC). pp 37-53 of In Prevention of structural failure: the role 
of quantitative nondestructive evaluation. Metals Park, OH; Amer- 
ican Society for Metals (1975). 

From Proceedings of the second materials/design forum; 
Port St. Lucie, Florida (USA) (9 Apr 1974). 

Since radiography yields an image that can be easily related 
to the tested object, it is superior to many nondestructive testing 
techniques in revealing the size, shape, and location of certain 

of discontinuities. The discussion is limited to a description 
of the radiographic process, examination of some of the quantita- 
tive aspects of radiography, and an outline of some of the new 
ideas emerging in radiography. The advantages of monoenergetic 
x-ray radiography and neutron radiography are noted. 


13982 Neutron radiography of a grid-type subassembly. Taylor, 
D.S.; Harrison, L.J.; White, J.R. (Argonne National Lab., Idaho 
Falls, ID). Trans. Am. Nucl. Soc.; 22: 751(Nov 1975). 

From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


13983 Ray converter. Reiss, K.H. (to Siemens Aktien- 
gesellschaft). US Patent 3,932,750. 13 Jan 1976. Filed date 2 Jan 
1974. 6p. 

In a radiographic system a converter is used for changing 
image forming intensity distribution in a bundle of penetrating rays 
into a flow of electrically charged particles by electrodes located in 
a gas space and partly latticed (grids) which lie at potentials 
stepped from cathode to anode. The invention is particularly 
characterized by the provision of at least two grids extending 
between and parallel to the cathode and the anode. The electrical 
field which lies between two electrodes lies at least between the 
grids located closest to the cathode being to the extent of between 
1 and 10 percent, in the average preferably 3 percent below the 
oe break down field in the gas in a homogeneous electrical 


13984 High-resolution fast-neutron and gamma digital radiog- 
raphy. de Volpi, A. (Argonne National Lab., IL). JEEE Trans. 
Nucl. Sci.; NS-23: No. 1, 350-353(Feb 1976). 

From 22. nuclear science symposium and 7. nuclear power 
systems symposium; San Francisco, CA, USA (19 Nov 1975). 

The fast neutron hodoscope at TREAT can be modified for 
high resolution radiography. Time-resolved radiography normally 
performed by the hodoscope with coarse spatial resolution may be 
traded for good space definition at the expense of time resolution, 
allowing the hodoscope to become a dual purpose instrument. The 
modifications require remote motorized scanning of the collimator 
and simultaneous 334-channel data collection over extended inter- 
vals of time. By doing so, it becomes possible to generate digital 
radiographs without the necessity for mechanical disturbance of 
the object being viewed. Furthermore, separate and distinct images 
of fuel and steel may be produced. (auth) 


13985 Call for NDT role in assuring safety of 
nuclear power. Anders, W.A.; Simpson, J.W. Mater. Eval.; 34: No. 
4, 26A(Apr 1976). 

Nondestructive Testing and its potential role in assuring the 
safety of nuclear power were given emphasis at a conference on 
Nondestructive Testing in the Nuclear Industry sponsored by the 
American Society for Metals Dec. 1—3 in Denver, Colo. Excerpts 
from two major addresses challenging the NDT community to as- 
sume headnachip in solving nuclear safety problems are presented. 


13986 Energy analysis in acoustic emission. Beattie, A.G. 
(Sandia Labs., Albuquerque, NM). Mater. Eval.; 34: No. 4, 73- 
78(Apr 1976). 

Three possible methods of acoustic emission energy analysis 
are examined. These are digital processing, signal length processing 
and electronic processing. Each method is discussed and the three 
are compared. This comparison indicates that electronic processing 
is the method of choice. Experimental studies of energy analysis 
versus ring-down count analysis are used to illustrate where energy 
analysis should be superior to ring-down count analysis and where 

methods will give approximately the same results. 
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13987 Electromagnetic ultrasonic transducer for generating 

and detecting longitudinal waves (with a small amount of radially 

polarized transverse wave). Kawashima, K.; McClung, R.W. (Oak 

iL National Lab., TN). Mater. Eval.; 34: No. 4, 81-90(Apr 
). 


An electromagnetic ultrasonic transducer that generates and 
detects a relatively large amount of longitudinal ultrasonic wave 
and a small amount of radially polarized transverse ultrasonic wave 
was built and tested on stainless steel, mild steel, and aluminum at 
room temperature. The flaw detection ability of the electromag- 
netic transducer was compared with that of a piezoelectric ceramic 
transducer, and the signal-to-noise ratios were comparable. It was 
also shown experimentally with the electromagnetic transducer 
that mode conversion between a longitudinal wave and a radially 
polarized transverse wave occurs at the perpendicular incidence. 


13988 Acoustic emission from thermal-gradient cracks in UO,. 
Kennedy, C.R.; Kupperman, D.S.; Wrona, B.J. (Argonne National 
Lab., IL). Mater. Eval.; 34: No. 4, 91-96(Apr 1976). 

A feasibility study has been conducted to evaluate the 
potential use of acoustic emission to monitor thermal-shock 
damage in direct electrical heating of UO, pellets. In the apparatus 
used for the present tests, two acoustic-emission sensors were 
placed on extensions of the upper and lower electrical 
feedthroughs. Commercially available equipment was used to accu- 
mulate acoustic emission data. The accumulation of events dis- 
played on a cathode ray tube screen indicates the total number of 
acoustic emission events at a particular location within the pellet 
stack. The results of the preliminary study have led to the follow- 
ing conclusions: (1) Acoustic emission events can be detected with 
commercially available equipment with sufficient resolution to esti- 
mate the extent of cracking in an individual pellet. (2) Acoustic 
emission data can indicate the onset of thermal-gradient cracking. 
(3) Summation of acoustic events is an indication of the amount of 
cracking that has taken place in the pellets. These tests have in- 
dicated that acoustic emission can be used to monitor thermal- 
shock damage in UO, pellets subjected to direct electrical heating. 
Acoustic emission monitoring could prove valuable in other experi- 
ments involving direct electrical heating techniques in which the 
results may be expected to be influenced by pellet cracking. 


SAFETY ENGINEERING 


REFER ALSO TO CITATION(S) 12900 


13989 Carbon microspheres as extinguishing for fis- 
sionable material fires. Schmitt, C.R. (Union Carbide Corp., Oak 
Ridge, TN). Fire Technol.; 11: No. 2, 95-98(May 1975). 

Controlled fire tests were made with 50-g quantities of 
pyrophoric uranium metal powder to assess the relative degree of 
airborne contamination associated with the burning and extinguish- 
ing of this material using standard high-volume air monitoring 
equipment. By applying carbon microspheres for extinguishment, 
the airborne contamination was reduced considerably. 


ELECTRONIC CIRCUITS AND DEVICES 
REFER ALSO TO CITATION(S) 14262 


13990 (AD/A—008412) Annual progress report No. 88 cover- 
ing period January 1, 1974-December 31, 1974. (Harvard Univ., 
Cambridge, Mass. (USA). Div. of Engineering and Applied 
Physics). Apr 1975. Contracts N00014-67-A-0298-0006; N00014- 
67-A-0298-0005. 77p. NTIS $4.75. 

Report on the Joint Services Electronics Program. See also 
report dated Oct 1973, AD—770143. 

Contents include very low frequency wave propagation; 
electron and solid state physics; control theory and applications; 
electromagnetic phenomena; coupled antennas and arrays; anten- 
nas and waves in and over dielectric, conducting, and plasma 
media. (GRA) 


13991 (CONF-741040—P2, pp 225-242) Industrial ion im- 
plantation machines. Ryding, G.; Wittkower, A.B. (Extrion Corp., 
Gloucester, MA). 1974. 

From 3. conference on the use of small accelerators; 
Denton, Texas, USA (21 Oct 1974). 

In Proceedings of the third conference on application of 
small accelerators. Vol. Il. 

In the last few years, the use of small accelerators for ion 
implantation has been firmly established as an important manufac- 
turing process in the fabrication of microelectronic devices and 
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circuits. Before 1968 the only machines available for implantation 
were those designed originally for nuclear research, isotope separa- 
tion, or neutron generation and adapted for implantation purposes. 
Since then, Sa has evolved to meet the specific needs of 
commercial applications. Accelerator components showing the 
most pooneunead evolutionary changes are discussed. 


13992 pp 263-278) Electronic device 
fabrication ion implantation. Morgan, I.H. (Texas Instruments 
Inc., Dallas). 1974. 

From 3. conference on the use of small accelerators; 
Denton, Texas, USA (21 Oct 1974). 

In Proceedings of the third conference on application of 
small accelerators. Vol. II. 

The fundamental atomic collision processes implicit in the 
use of ion implantation result in depth distributions within the tar- 
get in ion location, radiation damage, and ionization deposition. 
These properties together with the unique features of implantation 
as an ‘electronic’ process are used as a framework to indicate the 
different ways in which implantation is being used to impact elec- 
tronic device fabrication. Since the prime volume and economic 
impact in the electronics industry have been in application to sil- 
icon semiconductor devices, examples of MOS and Bipolar struc- 
tures in discrete and integrated form are reviewed. MOSFET/LSI 
technology is emphasized, in view of its impact in memory, calcu- 
lator, and consumer products. Somewhat different attributes of 
technology importance are illustrated in III-V compounds. Gases 
for which radiation damage effects are dominant are reviewed for 
III-V compounds and magnetic and optical devices. Some final 
comments on amorphous semiconductors are made. 


= (GEPP—194) Self-inductance measurements dry 

rolls. Snowden, T.M.; Sidnell, N.A. Elec- 
Ps Co., St. Petersburg, Fla. (USA). Neutron Devices Dept.). 16 
Feb 1976. Contract E(29-2)-656. 45p. Dep. NTIS $4.00. 

The effect of self-inductance of the number, size and place- 
ment of taps is determined on helically wound dry polyester film 
capacitors. Also reported is the effect of storage, testing and 
production processing on the capacitance and inductance of the 
capacitors. Capacitors studied were of 243 nF, 600 nF and 305 nF 
capacitance. 

13994 (IS—3691) Computer controlled data measurement and 
analysis system used for measuring switching parameters of 
semiconductors. Culp, C.H.; Eckels, D.E. (Ames Lab., lowa 
rm Jan 1976. Contract W-7405-eng-82. 197p. Dep. NTIS 


A it lied data acquisition system which was 
employed to “measure the threshold switching parameters of 
amorphous semiconductors is described. This system is capable of 
measuring the delay time required for a sample to switch, the elec- 
trical energy put into a sample and the charge passing through it 
during the delay time, and its ambient temperature. With this 
equipment an experimenter is able to control the magnitude and 
maximum duration of the voltage applied to a sample, the time in- 
terval between applications of voltage, and the load resistor in se- 
ries with a sample. An HP 2114B minicomputer provides control 
and analysis capabilities for this system. Basically, this apparatus is 
a constant voltage pulse generator and signal processor. Major 
modules of this system are a transistorized high voltage switch, a 
digitally controlled high voltage resistor and power supply, a low- 
thermal-noise input-scanner, a precision timer, and two analog in- 
tegrators. The amplitude of a voltage pulse can be varied from 0V 
to | kV and the maximum duration can be varied from 10 ys to 
300 s. During the voltage pulse, a signal which represents the cur- 
rent through a sample is processed by analog integrators and signal 
multipliers. If the sample switches to a low-resistance state during 
a voltage age this equipment automatically detects the event and 
removes the voltage from the sample to prevent sample deteriora- 
tion. Following the voltage pulse, a teletypewriter prints the raw 
data from the integrators, power supply, and timer and the calcu- 
— values of the charge and energy input. 44 figures, 2 tables. 
(auth) 


SOLID WASTE PROCESSING PLANTS AND 
EQUIPMENT 


REFER ALSO TO CITATION(S) 13820 


13995 Apparatus for reducing itioned garbage to a 


precond! 
clinkerless combustible. Denevi, P.G.; DiDuca, M.B.; Slane, B.J.; 
Vence, T.D. (to Vista Chemical and Fiber Products Inc.). US 
Patent 3,929,628. 30 Dec 1975. Filed date 26 Nov 1973. 10p. 


ERA VOL. 1, NO. 8 


A closed system is described between an air seal gated 
hopper receiving and funneling the preconditioned garbage into 
the restricted end of the tapering air duct through which air from a 
blower enters to effect venturi action forcing the garbage toward 
the lower end of a vertical stack of zigzag ducts wherein heavier 
fractions drop out while lighter fractions discharge into a trommel 
in a closed chambered storage bin from which air recirculates back 
to the blower from which supplemental air feeds into an air 
cushion at the juncture of the tapering air duct with the stack of 
ducts for boosting the oncoming garbage up into the latter, and 
means for controlling air pressure within the ducts of the system. 7 
Claims, 14 Drawing Figures 


PARTICLE ACCELERATORS 


13996 (BNL—20550(Vol.2)) Proceedings 
ISABELLE summer study, July 14—25, 1975. Volume II. 
(Brookhaven National Lab., Upton, N.Y. (USA)). 1975. 644p. 
(CONF-750737—P2). Dep. NTIS $16.75. 

From Proceedings of the ISABELLE summer study; Upton, 
New York, USA (14 Jul 1975). 

abstracts were prepared for the 81 papers 


DESIGN, DEVELOPMENT, AND OPERATION 
REFER ALSO TO CITATION(S) 13991, 14816 


13997 (ANL-HEP-CP—76-05) Superconducting cyclotrons. 
Blosser, H.G.; Johnson, D.A.; Burleigh, R.J. (Michigan State Univ., 
East Lansing (USA). Cyclotron Lab.). 1976. I5p. (CONF- 
750824— 14). Dep. NTIS $3.50. 

From 7. international conference on cyclotrons and their 
applications; Zurich, Switzerland (19 Aug 1975). 

Superconducting cyclotrons are particularly appropriate for 
acceleration of heavy ions. A review is given of design features of 
a superconducting cyclotron with energy 440 (Q*/A) MeV. A 
strong magnetic field (4.6 tesla average) leads to small physical 
size (extraction radius 65 cm) and low construction costs. Operat- 
ing costs are also low. The design is based on established technolo- 
gy (from present cyclotrons and from large bubble chambers). 
Two laboratories (in Chalk River, Canada and in East Lansing, 
Michigan) are ni with construction of full-scale prototype 
components for such cyclotrons. 


dl (CONF-741040—P2, pp 86-101) Electron curing of 
surface coatings. Nablo, S.V. (Energy Sciences Inc., Bedford, MA). 
1974. 

From 3. conference on the use of small accelerators; 
Denton, Texas, USA (21 Oct 1974). 

In Proceedings of the third conference on application of 
small accelerators. Vol. II. 

The technical development of electron curing of surface 
coatings has received great impetus since 1970 from dramatic 
changes in the economics of the conventional thermal process. The 
most important of these changes are reviewed, including: the Clear 
Air Act, increasing cost and restrictive allocation of energy, 
decreased availability and increased costs of solvents, competitive 
pressure for higher line productivity. The principles of free-radical 
initiated curing as they pertain to industrial coatings are reviewed. 
Although such electron initiated processes have been under active 
development for at least two decades, high volume production ap- 
plications on an industrial scale have only recently appeared. 
These installations are surveyed with emphasis on the develop- 
ments in machinery and coatings which have made this possible. 
The most significant economic advantages of electron curing are 
presented. In particular, the ability of tl curing to eliminate 
substrate damage and to eliminate the curing station (oven) as the 
pacing element for most industrial surface coating curing applica- 
tions is discussed. Examples of several new processes of late 
interest in the textile industry are reviewed, including the curin, +f 
transfer cast urethane films, flock adhesives, and graftable su 
finishes. 


13999 ee 310-316) Accelerator charac- 
teristics as applied to radiation P+ Atay Oliver, G.D.; Purdy, J.A. 
(Washington Univ., St. Louis). 1974. 

From 3. conference on the use of small accelerators; 
Denton, Texas, USA (21 Oct 1974). 

In Proceedings of the third conference on application of 
small accelerators. Vol. II 


AUGUST 1976 


Electron accelerators have been used in the treatment of 
human cancers since 1953. Betatrons, which produce high energy 
x-rays, have been preferred for specific regimens for treatment of, 
for example, carcinoma of the cervix, prostate and lung. Linear ac- 
celerators, introduced to radiation therapy in the late 1960's, have 
only recently become competitive with the betatrons. However, at 
present neither machine type can provide all the desirable features 
of a medical electron accelerator. Comparisons are presented 
relating the features of photon and electron beams, such as energy, 
depth dose, surface dose, leakage, associated neutron dose, output, 
= gamma Other comparisons consider machine upkeep and 

juty-cycle. 


14000 (CONF-741040—P2, pp 317-323) DT neutron sources 
- eped therapy. Kelsey, C.A. (Univ. of Wisconsin, Madison). 
1974. 

From 3. conference on the use of small accelerators; 
Denton, Texas, USA (21 Oct 1974). 

In Proceedings of the third conference on application of 
small accelerators. Vol. II. 

At the present time there are two approaches to providing 
fast neutrons for cancer therapy. One uses cyclotrons and the 
beryllium DN reaction, the other uses the DT reaction. Most cur- 
rent clinical studies are being conducted using cyclotron produced 
neutrons. The major disadvantages of the DT reaction at the 
present time are the short target lifetime and low output of DT 
sources, a result of the intense heating of the target by the beam. 
The problems associated with DT target development and the cur- 
rent status several approaches to high intensity DT sources are 
discussed. Topics include: (1) tritium targets; (2) metal hydride 
targets; (3) sealed tubes; (4) solid metal targets; (5) ice targets; 
(6) rotating targets; and (7) gas targets. (PMA) 


14001 (CONF-741040—P2, pp 334-343) Racetrack 
microtron: its potential in radiation y- MacDonald, J.C.F. 
(Ontario Cancer Foundation London Clinic); Froelich, H.R. 1974. 

From 3. conference on the use of small accelerators; 
Denton, Texas, USA (21 Oct 1974). 

In Proceedings of the third conference on application of 
small accelerators. Vol. Il. 

A discussion of the desirable characteristics of an electron 
accelerator for radiotherapy is given, based on personal interviews 
with a number of radiotherapists and radiological physicists in the 
United States. It is quite possible that the racetrack microtron, in 
its fully-developed form, will meet these requirements at a price 
that is not beyond the financial capabilities of a medium-sized 
treatment center. The principle of operation is given, and some ex- 
isting facilities are discussed, including the experimental 6 orbit, 18 
MeV racetrack microtron at the University of Western Ontario. 
This proof of principle unit is complete and operating, and work is 
proceeding on the construction of a 25 MeV microtron accelerator 
to be used in an isocentric therapy unit. (PMA) 


14002 (CONF-741040—P2, pp 344-355) Medical linac design 
gong Knapp, E.A.; Bradbury, J.N. (Los Alamos Scientific 
NM). 1974. 

From 3. conference on the use of small accelerators; 
Denton, Texas, USA (21 Oct 1974). 

In Proceedings of the third conference on application of 
small accelerators. Vol. II. 

During the last five years, a dramatic expansion of the use 
of accelerator generated radiations in medicine became possible. 
The application of resonant standing wave accelerator technology 
to conventional medical linac systems brought them within the 
reach of hundreds of cancer treatment centers throughout the 
country. In addition, the construction of meson factories will allow 
the use of secondary particle beams for cancer therapy. A brief 
discussion of the LAMPF linear accelerator is provided, including 
the properties of the side coupled accelerator system. Some design 
criteria for ible dedicated meson producing accelerator 
systems for hospital use are described. 


14003 (LA—6195-PR) Medium-energy physics program. 
Progress report, August 1—October 31, 1975. Dunn, E. (comp.). 
(Los Alamos Scientific Lab., N.Mex. (USA)). Jan 1976. Contract 
W-7405-Eng-36. 78p. Dep. NTIS $6.00. 

Operations and research programs at the LAMPF Linac are 
teported for August, September, and October, 1975. The contents 
include: (1) a summary and a list of recent publications; (2) the 
engineering support; (3) the accelerator support; (4) accelerator 
systems development; (5) the injector systems; (6) electronic in- 
strumentation and computer systems; (7) accelerator operations; 
(8) the experimental areas; (9) large-spectrometer systems; (10) 
tesearch; (11) nuclear chemistry; (12) practical applications of 
LAMPF; and (13) management. (PMA) 
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14004 (LBL—4231) Electron accelerator for tunneling through 
hard rock. Avery, R.T.; Keefe, D. (California Univ., Berkeley 
(USA). Lawrence capone! Lab.). @ct 1975. Contract W-7405- 
Eng-48. 21p. (CONF-751108—21). Dep. NTIS $3.50. 

From |. international topical conference on electron beam 
— h and technology; Albuquerque, New Mexico, USA (3 Nov 

). 

Earlier work demonstrated that intense sub-microsecond 
bursts of energetic electrons cause significant pulverization and 
spalling of a variety of rock types. The spall debris generally con- 
sists of sand, dust, and small flakes. If carried out at rapid repeti- 
tion rate, this can lead to a promising technique for increasing the 

and reducing the cost of underground excavation of tunnels, 
mines, and storage spaces. The conceptual design features of a 
Pulsed Electron Tunnel Excavator capable of tunneling approxi- 
mately ten times faster than conventional drill/blast methods are 

nted, with primary emphasis on the electron accelerator and 
only a brief description of the tunneling aspects. Of several can- 
didate types of accelerators, a linear induction accelerator produc- 
ing electron pulses (5 MV, 5 kA, 1.0 ws = 25 kJ) at a 360 Hz rate 
was selected for the conceptual example. This provides the 
required average electron beam power output of 9 MW. The feasi- 
bility of such an accelerator is discussed. 


14005 Very high energy heavy-ion accelerators. Grunder, H.A. 
(Univ. of California, Berkeley). JEEE Trans. Nucl. Sci.; NS-23: No. 
2, 892-896(Apr 1976). 

From International conference on heavy ion sources; Gatlin- 
burg, TN, USA (27 Oct 1975). 

A brief review is given of the status of heavy-ion accelera- 
tors and their ion source needs. The present performance of the 
superHILAC and the Bevalac is discussed, and applications of 
heavy-ion accelerators outside of basic research are presented. 
(PMA) 


14006 Large tandem accelerators. Jones, C.M. (Oak Ridge Na- 
tional Lab., TN). JEEE Trans. Nucl. Sci.; NS-23: No. 2, 913- 
917(Apr 1976). : 

From International conference on heavy ion sources; Gatlin- 
burg, TN, USA (27 Oct 1975). 

The increasing importance of energetic heavy ion beams in 
the study of atomic physics, nuclear physics, and materials science 
has partially or wholly motivated the construction of a new genera- 
tion of tandem accelerators designed to operate at maximum ter- 
minal potentials in the range 14 to 30 MV. In addition, a number 
of older tandem accelerators are now being significantly upgraded 
to improve their heavy ion performance. Both of these develop- 
ments have reemphasized the importance of negative heavy ion 
sources. The new large tandem accelerators are described, and the 
requirements placed on negative heavy ion source technology by 
these and other tandem accelerators used for the acceleration of 
heavy ions are discussed. First, a brief description is given of the 
large tandem accelerators which have been completed recently, 
are under construction, or are funded for construction, second, the 
motivation for construction of these accelerators is discussed, and 
last, criteria for negative ion sources for use with these accelera- 
tors are presented. 


BEAM DYNAMICS, FIELD CALCULATIONS, AND 
ION OPTICS 


14007 (ANL-LCT—28) Expanded form of magnetic field with 
median plane. Teng, L.C. (Argonne National Lab., Ill. (USA)). 15 
Dec 1962. 4p. Dep. NTIS $3.50. 

An effort is made to supply an easily applied formulation of 
the expanded form of a magnetic field with a median plane. The 
coefficients up to the 6th degree terms in x and y are explicitly 
given. (PMA) 


14008 (BNL-tr—623) Modification of the shape of the trans- 
verse phase-space volume of hollow beams. Kuznetsov, V.S.; 
Komarov, V.L.; Fidel’skaya, R.P.; Fomichev, A.N. Translated by 
S.J. Amoretty from Zh. Tekh. Fiz.; 45: No. 6, 1314-1318(1975). 
llp. Dep. NTIS $3.50. 
Because of the steadily increasing intensity of the charged- 
rticle flux in accelerators, attention has been focused recently on 
we beams. The principal reasons for such interest are 
discussed, and calculations for changing the shape of the trans- 
verse phase-space volume of hollow beams are performed. It is 
shown that in hollow beams the projection of the transverse phase- 
space volume on the plane p = O generally vanishes. Suggestions 
for changing a divergent or convergent hollow beam to a parallel 
beam are given. 
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14009 Optimization of isolated electron pulses in the picosecond 
range from a linear accelerator using a streak camera—TV diag- 
nostic system. Mav nes, G.S.; Jonah, C.; Schmidt, K.H.; Gor- 
don, S.; Tripp, G.R.; Coleman, L.W. (Chemistry Division, Argonne 
National Laboratory, Argonne, Illinois 60439). Rev. Sci. Instrum.; 
47: No. 2, 187-189(Feb 1976). 

A description is given of the technique and the results of a 
measurement of the width of a fine structure pulse from an L-band 
electron linear accelerator. The pulse width was determined from 
the width of the Cerenkov light pulse generated by the electron 
beam using a streak camera—TV camera—computer system. With 
very low beam currents, a pulse width of 20 psec ( HM) was 
measured, while at higher beam currents, a pulse width of 27 psec 
was measured showing a space-charge effect. In addition, a broad 
energy spectrum for the electrons or improper focusing into a 270° 
bending magnet was also shown to increase the pulse width of the 
beam after it had traversed the magnet. (AIP) 


14010 Beam dynamics of IPCR(Riken) heavy ion linac. Tonu- 
ma, T.; Yoshida, F.; Odera, M. (Inst. of Physical and Chemical 
Research, Wako, pao IEEE Trans. Nucl. Sci.; NS-23: No. 2, 
1031-1034(Apr 1976). 

From International conference on heavy ion sources; Gatlin- 
burg, TN, USA (27 Oct 1975). 

IPCR heavy ion linac is of a Wideroe type, and its ac- 
celerating frequency is variable between 20 and 40 MHz. It is 
designed to accelerate ions with mass to charge ratios between 5 
and 20 at these frequencies. Total voltage gain with six cavities is 
about 16 MV, the length of each cavity being three meters. Non- 
constancy of voltage between drift tube gaps against the change of 
a frequency gives phase oscillations. Nevertheless, this results in 
very little effect on the transverse acceptance compared with that 
given by a constant distribution. 


AUXILIARIES AND COMPONENTS 
REFER ALSO TO CITATION(S) 13911, 14215, 14275 


14011 (BNL—20550(Vol.2), pp 244-254) Small angle single 
arm spectrometer for ISABELLE. Chang, C.Y.; Engels, E.; 
Kramer, M.; Lanou, R.; Pondrom, L. 1975. 

From Proceedings of the ISABELLE summer study; Upton, 
New York, USA (14 Jul 1975). 

In Proceedings of the 1975 ISABELLE summer study, July 
14—25, 1975. Volume II. 

A wide acceptance spectrometer and necessary insertion 
modifications are discussed for conducting experiments on secon- 
dary particles and searches for new heavy stable particles. The 
characteristjcs and specifications of the spectrometer are given, 
and the possibility of using superconducting quadrupoles in the in- 
sertion region is discussed. (PMA) 


14012 (LA—6006-MS) General ion correction élement. 
Ferguson, H.D.; Spencer, J.E.; Halbach, K. (Los Alamos Scientific 
Lab., N.Mex. (USA)). Jul 1975. Contract W-7405-Eng-36. 12p. 
Dep. NTIS $4.50. 

A general purpose type of multipole magnet is described 
which provides some unique advantages. It produces a very 
uniform dipole field which can be rotated about the longitudinal 
axis of the magnet. Higher order multipoles can also be rotated 
and can be excited simultaneously without the use of independent 
coils. A magnet having octupole geometry was built and shown to 
verify the basic ideas. (auth) 


14013 Massive shielding adapted to remote maintenance 
methods. Franke, P.R. Jr. (Los Alamos Scientific Lab., NM). Conf. 
Remote Syst. Technol., Proc.; 23: 20-23( 1975). 

From 23. conference on remote systems technology; San 
Francisco, California, USA (16 Nov 1975). 

See CONF-751115—. 

Massive shielding systems for the meson targets and the 
main beam stop at LAMPF were designed, fabricated, and in- 
stalled to permit complete remote maintenance in the highly 
radioactive areas. The shielding is formed into large movable cover 
sections above the source areas and into plugs that can be handled 
with remote equipment near the hardware. 


14014 BISON-NET: a CAMAC high block data commu- 


nication channel. Brenner, A.E.; Curtis, D.B.; Droege, T.F.; Dunne, 
R.A.; Martin, R.G. (Fermi National Accelerator Lab., Batavia, IL). 
IEEE Trans. Nucl. Sci.; NS-23: No. 1, 442-447(Feb 1976). 

From 22. nuclear science symposium and 7. nuclear power 
systems symposium; San Francisco, CA, USA (19 Nov 1975). 

A high speed network communications station has been 
developed to serve to interconnect a variety of computers in a 
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multiplexed star network. Each station consists of one control 
module and two memory modules embodied as CAMAC modules. 
Transmission is over coaxial lines with typical distances between 
stations of from | to 2 miles. (auth) 


14015 CAMAC based computer—computer communications 
via data links. Potter, J.M.; Machen, D.R.; Naivar, 
F.J.; Elkins, E.P.; Simmonds, D.D. (Los Alamos Scientfic Lab., 
NM). /EEE Trans. Nucl. Sci.; NS-23: No. 1, 448-451(Feb 1976). 

From 22. nuclear science symposium and 7. nuclear power 
systems symposium; San Francisco, CA, USA (19 Nov 1975). 

Communications between the central control computer and 
remote, satellite data acquisition/control stations at The Clinton P. 
Anderson Meson Physics Facility (LAMPF) is presently accom- 
plished through the use of CAMAC based Data Link Modules. 
With the advent of the microprocessor, a new philosophy for 
digital data communications has evolved. Data Link modules con- 
taining microprocessor controllers provide link management and 
communication network protocol through algorithms executed in 
the Data Link microprocessor. (auth) 


14016 Auxiliary/master CAMAC erate con- 
troller tions. Barsotti, E. (Fermi National Accelerator Lab., 
Batavia, IL). JEEE Trans. Nucl. Sci.; NS-23: No. 1, 452-455(Feb 
1976). 

From 22. nuclear science symposium and 7. nuclear power 
systems symposium; San Francisco, CA, USA (19 Nov 1975). 

The need for further sophistication of an already complex 
serial CAMAC control system at Fermilab lead to the development 
of an Auxiliary/Master CAMAC Crate Controller. The controller 
contains a Motorola 6800 microprocessor, 2K bytes of RAM and 
8K bytes of PROM memory. Bussed dataway lines are time shared 
with CAMAC signals to provide memory expansion and direct ad- 
dressing of peripheral devices without the need of external cabling. 
The Auxiliary/Master Crate Controller (A/MCC) can function as 
either a Master, i.e., stand alone, crate controller or as an Auxilia- 
ry controller to Fermilab’s Serial Crate Controller (SCC). Two 
modules, one single and one double-width, make up an A/MCC. 
The double-width module contains the necessary crate controller 
hardware, i.e., read/write registers, station number registers, 
dataway cycle timing generator, etc. in addition to hardware 
providing input and output block transfer capabilities through the 
SCC. When the A/MCC is used as an auxiliary controller, the sin- 
gle-width module contains the microprocessor, RAM, PROM, 
MPU clock, and the timing and logic circuitry required for inter- 
leaving A/MCC and SCC dataway cycles as well as extending 
memory via dataway lines. When the A/MCC is functioning as a 
master crate controller, the first single-width module or one with 
DMA cycle-stealing transfer capabilities may be used. The module, 
in this latter case, need not and thus does not have dataway cycle 
interleaving capabilities. (auth) 


14017 Serial driver module for the CAMAC serial highway 
system. Machen, D.R.; Potter, J.M.; Thomas, R.F. Jr. (Los Alamos 
Scientific Lab., NM). JEEE Trans. Nucl. Sci.; NS-23: No. 1, 456- 
458(Feb 1976). 

From 22. nuclear science symposium and 7. nuclear power 
systems symposium; San Francisco, CA, USA (19 Nov 1975). 

A Serial Driver has been developed at The Clinton P. An- 
derson Meson Physics Facility (LAMPF) for use in accelerator 
control and beam-line data-acquisition applications. The driver 
fully meets the requirements of the CAMAC Serial System 
Description (ERDA TID-26488 and ESONE/SH/01) while provid- 
ing a number of features useful in system operation, diagnosis, and 
testing of SCC-L1 crate controllers. 


ION SOURCES 
REFER ALSO TO CITATION(S) 14005, 14006 


14018 Review of the JINR electron beam ion sources. Donets, 
E.D. (Joint Inst. for Nuclear Research, Dubna, USSR). /EEE 
Trans. Nucl. Sci.; NS-23: No. 2, 897-903(Apr 1976). 

From International conference on heavy ion sources; Gatlin- 
burg, TN, USA (27 Oct 1975). 

A review of the electron beam sources of highly-stripped 
ions, developed at the Joint Institute for Nuclear Research during 
1967-75, is given. The effective experimental ionization cross sec- 
tions of positive C, N, Ar, and Xe ions by electron impact are 
presented. Possible fields of application of electron beam ion 
sources are indicated. 


14019 Orsay electron beam ion source. Arianer, J.; Goldstein, 
C. (Inst. of Nuclear Physics, Orsay, France). JEEE Trans. Nucl. 
Sci.; NS-23: No. 2, 979-986( Apr 1976). 

From International conference on heavy ion sources; Gatlin- 
burg, TN, USA (27 Oct 1975). 


AUGUST 1976 


Basic parameters of the electron beam ion source (EBIS) 
are defined. The experimental results of the Orsay EBIS are 
described. The design of a synchrotron source for production of 
fully-stripped heavy ion beams and polarized protons is given. 


14020 Heavy ion acceleration at CYCLONE (Belgium). Jongen, 
Y.; Ryckewaert, G. (Univ. of Louvain-la-Neuve, Belgium). JEEE 
Trans. Nucl. Sci.; NS-23: No. 2, 987-990(Apr 1976). 

From International conference on heavy ion sources; Gatlin- 
burg, TN, USA (27 Oct 1975). 

CYCLONE is an isochronous cyclotron, equipped with a P. 
I. G. hot cathode heavy ion source, which accelerates various ions 
up to energies of 110 MeV Q?*/A with extracted beam intensities 
reaching 10 uA in the 4* state. The source is described, and some 
performance parameters are given. In order to reach higher charge 
states, an injector cyclotron is projected which will allow a final 
energy of 27 MeV/nucleon up to neon, decreasing to 6 
MeV/nucleon for xenon. Extracted intensities vary between 5 x 
10° and 10° pps depending on particle and energy. Some design 
— are described which will allow the cost of the project to be 
quite low. 


14021 Anode sputtering characteristics of the Berkeley 2.5 MV 
source. Gavin, B. (Univ. of California, Berkeley). JEEE Trans. 
Nucl. Sci.; NS-23: No. 2, 1008-1012(Apr 1976). 

From International conference on heavy ion sources; Gatlin- 
burg, TN, USA (27 Oct 1975). 

An investigation of a number of parameters affecting the 
performance of the SuperHILAC 2.5 MV Adam injector source is 
reported. The description emphasizes anode sputtered materials, 
and calcium and gold ion production is discussed in some detail. 
Electrode geometry, support gas type, and electrode bias were 
varied to optimize beam intensity and electrode consumption. A 
factor of three improvement with high n* gold ions appears 
evident with a new displaced electrode geometry. The source is 
operated in cold mode, is pulsed, and operates usually at less than 
0.6 amperes average current. Under these conditions, the source 
life was sixteen hours at 25 percent duty factor when generating 
calcium ions with neon support gas. 


14022 Current results from the Texas A and M electron beam 
ion source. Hamm, R.W.; Choate, L.M.; Kenefick, R.A. (Texas A 
and M Univ., College Station). JEEE Trans. Nucl. Sci.; NS-23: No. 
2, 1013-1016( Apr 1976). 

From International conference on heavy ion sources; Gatlin- 
burg, TN, USA (27 Oct 1975). 

The electron beam ion source (EBIS) at Texas A and M 
University was constructed and is currently undergoing tests on the 
injection and transmission of the electron beam through the sole- 
noid. Results of computer simulation of the electron beam are 
presented, as well as measurements of electron beam profiles using 
a pinhole beam analyzer. 


14023 Frankfurt EBIS with time-of-flight operation. Becker, 
R.; Klein, H. (Univ., Frankfurt am Main). JEEE Trans. Nucl. Sci.; 
NS-23: No. 2, 1017-1022(Apr 1976). 

From International conference on heavy ion sources; Gatlin- 
burg, TN, USA (27 Oct 1975). 

An EBIS with dc output was built which runs in a time-of- 
flight mode of operation, e.g., the ions become highly charged dur- 
ing the time of flight in the electron beam from one end of the 
source to the other. Design principles to produce current densities 
above 10* A/cm? were applied in constructing the source, includ- 
ing a high power electron gun and magnetic compression of the 
accelerated beam. First tests on the ionization of argon show that 
desorption requires attention at the electron collector. Cathode ex- 
traction of ions has proved to be quite satisfactory, —— -_ 
flexibility in producing ions from any element, gaseous or solid. 


14024 Time-of-flight EBIS with unusual cathode operation. 
Kleinod, M.; Becker, R.; Klein, H.; Schmidt, W. (Univ., Frankfurt 
wn IEEE Trans. Nucl. Sci.; NS-23: No. 2, 1023-1026(Apr 

From International conference on heavy ion sources; Gatlin- 
burg, TN, USA (27 Oct 1975). 

The principle of an electron beam ion source in time-of- 
flight mode was verified in an experimental arrangement with low 
electron currents but high current densities due to an unusual 
cathode process. By varying only the applied axial electric field, 
maxima in the relative abundance of the charge state distributions 
“p to 4* for Ar and 5* for Xe could be obtained. Relative 
abundances as well as absolute ion yields and their dependence on 
the different parameters can be explained by a theoretical model 
using a Monte Carlo program. Based on these investigations, an 
a was made for ion yields which may be obtained in a 
TOFEBIS with high electron current and current densities. 


PARTICLE ACCELERATORS 1461 


14025 In tion of an electron beam ion source for the 
production of multiply charged heavy ions. Clausnitzer, G.; Klinger, 
H.; Mueller, A.; Salzborn, E. (Univ., Giessen, Ger.). JEEE Trans. 
Nucl. Sci.; NS-23: No. 2, 1027-1030(Apr 1976). 

From International conference on heavy ion sources; Gatlin- 
burg, TN, USA (27 Oct 1975). 

An electron beam ion source for the production of multiply 
charged heavy ions was developed. Dc ion beams of neon, argon, 
krypton, and xenon ions were produced. Xenon beam currents are 
in the range from some 10-°A for Xe"*+ up to about 107*A for 
charge states lower than Xe**. The ion source proved to be very 
reliable and simple to operate. The analyzed charge spectra are 
compared with a theoretical model which allows for computation 
of the ion charge distribution in dependence on various source 
parameters. 


14026 M ion source with indirectly heated 
cathode. Makov, B.N. (Inst. of Atomic Energy, Moscow). /EEE 
Trans. Nucl. Sci.; NS-23: No. 2, 1035-1041(Apr 1976). 

From International conference on heavy ion sources; Gatlin- 
burg, TN, USA (27 Oct 1975). 

A survey on questions related to the production of multiply 
charged ions with the hot cathode ion source is ‘given. Some 
characteristics of the ion source with heated cathode are discussed. 
It is shown that the use of hydrogen as a ballast gas in the 
discharge gives some possibilities for increasing the intensity of 
beam of multiply charged ions. The perpendicular plasma pressure 
of the discharge column is measured, and values of T/sub e/ and n 
are estimated. From the axial distribution of the ion charge states, 
it is concluded that a potential well trapping ions should exist in 
the discharge column. It is shown that local inhomogenities of the 
magnetic field along the discharge column give rise to a substantial 
increase of the intensity of multiply aug ion beams. 


14027 Development of Penning multiply ion sources 
for the UNILAC. Schulte, H.; Jacoby, W.; Wolf, B.H. (Gesellschaft 
fuer Schwerionenforschung mbH, Darmstadt, Ger.). JEEE Trans. 
Nucl. Sci.; NS-23: No. 2, 1042-1048(Apr 1976). 

From International conference on heavy ion sources; Gatlin- 
burg, TN, USA (27 Oct 1975). 

Two types of PIG sources suitable for generation of multiply 
charged metal ions are currently under investigation. One is 
equipped with a sputtering electrode, with the central part of the 
anode being run very hot to achieve effective re-evaporation of the 
sputtered material. Furthermore, source feed by use of ovens was 
applied. The other source uses plasma-heated cathodes and sput- 
tering electrodes of cylindrical shape surrounding the plasma 
column almost entirely. For both source types, Ar is preferred as 
support gas. The content of metal ions in the total extracted cur- 
rent ranges from approximately 10 percent to 80 percent, depend- 
ing on source type and metal species. Among other ions, Ta'**, 
Au®*, Bi'®*, and U''* were obtained. 


14028 Duoplasmatron development. Keller, R.; Mueller, M. 
(Gesellschaft fuer Schwerionenforschung mbH, Darmstadt, Ger.). 
IEEE Trans. Nucl. Sci.; NS-23: No. 2, 1049-1052(Apr 1976). 

From International conference on heavy ion sources; Gatlin- 
burg, TN, USA (27 Oct 1975). 

The duoplasmatron was studied with particular emphasis on 
the production of multiply charged heavy ions. Experiences and 
results achieved in the past lead to the construction of a source 
permitting the application of higher discharge power and ion ex- 
traction from the point of highest density in the plasma. With 
pulsed operation, discharge conditions were found where ions up 
to Xe''* are extracted. Outlines of further development of a 
duoplasmatron type heavy ion source are sketched. 


14029 Ion and electron flow in hot-cathode PIG sources for 
multiply charged heavy ions. Schulte, H. (GSI Gesellschaft fuer 
Schwerionenforschung mbH, Darmstadt, Ger.); Wolf, B.H.; 
Winter, H. JEEE Trans. Nucl. Sci.; NS-23: No. 2, 1053-1060(Apr 
1976). 

From International conference on heavy ion sources; Gatlin- 
burg, TN, USA (27 Oct 1975). 

Calorimetric measurements of the power dissipated at both 
the anode and the anticathode of a hot-cathode Penning ion 
source were made. The analysis leads to the existence of a con- 
siderable electron flow from the PIG plasma onto the cathodes, 
which is in agreement with the electron currents extracted through 
holes in the cathodes of a hot-cathode PIG source. Neither the 
measured plasma electron temperature of less than 15 eV nor the 
emission of electrons from the cathodes with velocities greater 
than 0 provide an explanation. Therefore, it is assumed that a frac- 
tion of primary electrons is heated by means of nonlinear collec- 
tive plasma processes. A PIG discharge model involving a peculiar 
velocity distribution of the ionizing electrons is presented. 
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14030 Studies of a PIG source for positive ion extraction. 
Heinicke, E.; Nickel, W.; Rang, B.; Bethge, K. (Univ., Frankfurt 
IEEE Trans. Nucl. Sci.; NS-23: No. 2, 1061-1064( Apr 
1976). 

From International conference on heavy ion sources; Gatlin- 
burg, TN, USA (27 Oct 1975). 

The extraction of highly positive charged ions from a PIG 
source with axial metry was investigated by studying the 
discharge conditions for high discharge currents (up to 1 A), very 
high magnetic fields (B approximately 18 KT), and with additional 
electron injection from a duoplasmatron. Compared to an earlier 
version of the source, the total extracted beam current was 
somewhat improved, but the charge state distribution remained es- 
sentially the same. 


14031 Production of positive ion beams from solids. Hudson, 
E.D.; Mallory, M.L.; Lord, R.S. (Oak Ridge National Lab., TN). 
IEEE Trans. Nucl. Sci.; NS-23: No. 2, 1065-1068(Apr 1976). 

From International conference on heavy ion sources; Gatlin- 
burg, TN, USA (27 Oct 1975). 

Metal and non-metal ions from solids are produced in a 
Penning ion source by a process that involves ions that are unable 
to cross the first acceleration gap between the ion source and dee 
and are accelerated back into the ion source where they sputter 
—_ material into the arc. This material is ionized and extracted 

from the ion source and accelerated. This technique was used for a 
large variety of ions, both metal and non-metal, including most 
recently aluminum from the metal and boron from boron nitride 
charge materials. The efficiency for making iron ions with different 
ion support gases, was calculated and experimentally checked. A 
dual ion source is being designed for the dc Penning ion source 
test stand which should make an excellent source for producing 

- ions from solids for dc extracted Penning ion sources. 


14032 Penning m charged heavy ion source test facility. 
Mallory, M.L.; Crandall, D.H. (Oak Ridge National Lab., TN). 
IEEE Trans. Nucl. Sci.; NS-23: No. 2, 1069- 1072(Apr 1976). 

From International conference on heavy ion sources; Gatlin- 
burg, TN, USA (27 Oct 1975). 

An ion source test facility was constructed for making fun- 
damental measurements of the properties of Penning ion sources. 
The extracted ion energies from the source can be up to 36 x q 
(keV), where q is the ion charge. Both negative and multiply 
charged positive ions have been extracted from the source. The 
facility has high current capabilities for acceleration and for the 
arc power supply. These low-energy, multiply charged ions are cur- 
tently being used for measurements of charge exchange cross sec- 
tions, x-ray production, and electron impact excitation and ioniza- 
tion. 


by ny Heavy ion source de at the Bevatron. Richter, 
2 y E. (Univ. of California, Berkeley). JEEE Trans. Nucl. 
Sole ‘Ns- No. 2, 1073-1076(Apr 1976). 

From International conference on heavy ion sources; Gatlin- 
burg, TN, USA (27 Oct 1975). 

The Bevatron 20 MeV duoplasmatron source is currently 
being modified with the goal of producing 1 mA of *Ne**. Initial 
tests at 420 keV show a total beam of 20 mA of which 400 pA is 
Ne**. The quantity of beam in various charge states is deter- 
mined with a pulse field magnetic spectrometer. Titanium sublima- 
tion and cryogenic pumping of the PIG source in the high voltage 
terminal and its resultant effects on the acceleration of carbon and 
nitrogen are discussed. 


14034 Emittance measurements of high charge state argon 
beams from a PIG source. Bex, L.; Clark, D.J.; Ellsworth, C.E.; Es- 
trella, R.M.; Gough, R.A.; Holley, W.R. (Univ. of California, 
Berkeley). [EEE Trans. Nucl. Sci.; NS-23: No. 2, 1077-1080(Apr 
1976). 

From International conference on heavy ion sources; Gatlin- 
burg, TN, USA (27 Oct 1975). 

The emittances of beams of Ar** to Ar** were measured in 
the axial and radial planes. The extraction voltage was 10 kV and 
the magnetic field was varied from about 0.5 to 0.6 Tesla. The 
anode slit was varied in its distance from the arc which was run 
both dc and pulsed. The emittance was found to be nearly inde- 
pendent of charge state but to increase with total beam current. A 
small bowing of the arc column was discovered, which made 
evaluation of mirror field effects difficult. 


14035 Emittance and brightness of ion beams from a PIG ion 
source with end extraction. Baumann, H.; Bethge, K.; Klein, G. 
(Univ., Frankfurt am Main). JEEE Trans. Nucl. Sci.; NS-23: No. 2, 
1081-1083(Apr 1976). 

From International conference on heavy ion sources; Gatlin- 
burg, TN, USA (27 Oct 1975). 
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The emittance of positive ion beams extracted from a PIG 
ion source with end extraction was measured for optimal operating 
conditions of the source at different positions the beam line. 
The source was operated with noble gases in a high voltage—low 
current discharge mode. The results showed that the emittances in- 
crease with increasing ion mass and intensity of the ion beam and 
furthermore under the influence of the space charge of the beam 
with the distance from the source. For ion beam intensities of | 
mA, values of the emittance were obtained between 0.4 and 1.1 
cm mrad MeV/sup 1/2/ at a distance of 10 cm behind the extrac- 
a The brightness varied from 0.15 to 1.3 mA cm™* 


14036 A CW multiply-charged ion source. 
Lejeune, C.; Grandchamp, J.P.; Gilles, J.P.; Aubert, J. (Paris 
Univ., Orsay, France). /E; E Trans. Nucl. Sci.; NS-23: No. 2, 1084- 
1087(Apr 1976). 

From International conference on heavy ion sources; Gatlin- 
burg, TN, USA (27 Oct 1975). 

A systematic study of the d has shown that this 
type of source is very convenient for the production of intense dc 
ion beams (greater than 10mA) of heavy elements with moderate 
charge states, if the operation and design parameters are properly 
matched. The charge state density distribution compares with the 
best results reported for dc duoplasmatrons, whereas the discharge 
power is less or equal. For argon, with a 0.8 kW power, the per- 
centage of particles in the beam is: A* equals 38, A** equals 50.4, 
A** equals 11, A**t = 0.5, A** approximately equal to 0.1; the 
overall gas utilization factor being 80 percent if an insulating 
material (BN) is used for the anticathode and expansion cup con- 
struction. The total beam intensity is determined by the diameter 
of the hole bored on the axis of the anticathode electrode, and the 
ion current density in this plane is comparable to that at the anode 
plane of a duoplasmatron (approximately equal to 2 A/cm’). The 
normalized emittance of the beam is E/sub N/ = 4 x 10-7 mx rd 
for a total beam intensity of 7.8 mA, which c nds to an 
emissive hole of 0.8 mm diameter and a brightness of B/sub N/ ap- 
proximately equal to 10'° A~*/sub xm/ xrd~*. 


14037 Emittance and brightness of multiply-charged ion beams 
from di tron and d sources. Aubert, J.; 
Gautherin, G.; Gilles, J.P.; Grandchamp, J.P.; Lejeune, C. (Paris 
Univ., Orsay, France). JEEE Trans. Nucl. Sci.; NS-23: No. 2, 1088- 
1092(Apr 1976). 

From International conference on heavy ion sources; Gatlin- 
burg, TN, USA (27 Oct 1975). 

The systematic study of the dependence of the charge state 
density distribution (CSDD) on the discharge parameters of both 
the duopigatron and the duoplasmatron sources was conducted. 
The experimental data show that for both sources the optimum 
conditions for multiply-charged ion production correspond to the 
operation of the discharge at points between two different modes. 
In particular, the pressure must be matched to a minimum value 
corresponding to the arc starvation mode. Under this condition the 
discharge exhibits large level fluctuations which are correlated with 
enlarged ion energy spreads. However, the instability level can 
(particularly in the duopigatron) be minimized by a proper choice 
of the magnetic field shape and magnetic field strength. In order to 
describe more completely the source performances, the emittance 
and brightness were measured under optimum conditions for 
production of multiply-charged ions in our design. Solutions were 

paps eos to improve emittance and brightness by the adaptation of 

lasma expansion cup. These solutions do not inversely affect the 

C DD. The obtained performances are compared with other ex- 
periments. 


14038 Duoplasmatron formation of He** ions. wy oe S. 
(Inst. of Atomic Physics, Bucharest). JEEE Trans. Nucl. Sci.; NS- 
23: No. 2, 1093-1096(Apr 1976). 

From International conference on heavy ion sources; Gatlin- 
burg, TN, USA (27 Oct 1975). 

Experiments concerning the He** formation with a 
duoplasmatron are presented. The measurements for choosing the 
suitable parameters of the source were made with a test setup 
located immediately after extraction electrode of the source. A 
method for estimation of the partial H,* and He** currents is 
proposed. The mass analysis was made alternately for hydrogen 
and helium in the source and for a mixture of both i in the expan- 
sion cup. With equal partial pressures of helium and hydrogen in- 
side the = og a the analyzed He* peak does not change, the 
H* peak y 30 pe , and the (He** + H,*) by 75 per- 


cent. 


14039 Duoplasmatron type source with cold cathode. Batalin, 
V.A.; Kolomietz, A.A.; Kondratiev, B.K.; Kuibida, R.P. (Inst. of 
Theoretical and Experimental Physics, Moscow). IEEE Trans. 
Nucl. Sci.; NS-23: No. 2, 1097(Apr 1976). 
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From International conference on heavy ion sources; Gatlin- 
burg, TN, USA (27 Oct 1975). 

The duoplasmatron is widely used as a high-intensity ion 
source. The LINAC I-2, which is the injector of a 10 GeV PS, uses 
ad jasmatron with a cold cathode. The initial cathode was a 
heated tantalum filament which was placed in a hollow tantalum 
cylinder with a wall thickness of 0.1—0.5 mm. It was subsequently 
discovered that it was not necessary to heat the filament in order 
to maintain the arc discharge and therefore the filament was used 
only for source bakeout. Now a thin-wall tantalum cylinder is used 
as the cathode. The cathode lasts up to 6000 h, requiring replace- 
ment approximately once a year. 


14040 Further in of (ANIS) the Aarhus Negative 
lon Source. Tykesson, P.; Andersen, H.H.; Heinemeier, J. (Univ. of 
Aarhus, Denmark). JEEE Trans. Nucl. Sci.; NS-23: No. 2, 1104- 
1108(Apr 1976). 

From International conference on heavy ion sources; Gatlin- 
burg, TN, USA (27 Oct 1975). 

The recently described ANIS source of the cesium-doped, 
sputtering type was the subject of further investigation. The range 
of beams obtained was extended with beams of Li (1 mA) and 
BO- (2.5 wA). The quality of the ion beam emitted from the 
source was investigated in terms of emittance, brightness, and 
energy distribution. 


14041 Development of the inverted sputter source. Chapman, 
K.R. (Florida State Univ., Tallahassee). [EEE Trans. Nucl. Sci.; 
NS-23: No. 2, 1109-1112(Apr 1976). 

From International conference on heavy ion sources; Gatlin- 
burg, TN, USA (27 Oct 1975). 

A sputter source is described in which the beam is extracted 
through the ionizer. This gives a very compact source with easily 
changed cones. The beam transmissions through an electrostatic 
accelerator are good, and life times of in excess of a month 
between services are normal. 


14042 PIG sources utilizing sputtering for ion forma- 
tion. Smith, H.V Jr. (Univ. of Wisconsin, Madison). JEEE Trans. 
Nucl. Sci.; NS-23: No. 2, 1118-1121(Apr 1976). 

From International conference on heavy ion sources; Gatlin- 
burg, TN, USA (27 Oct 1975). 

Recent measurements are described which give information 
about the formation of negative ion beams from the cathode 
material in SPIGS and emittance measurements for SPIGS and an 
ANIS source. In SPIGS, the mechanism of negative ion formation 
from the cathode material is direct Cs-assisted sputtering of nega- 
tive ions into the discharge, followed by thermalization in the 

before extraction. A correlation was found between the 
negative ion yield of SPIGS and the electron affinity (e.a.) of the 
negative ion (the larger the e.a., the larger the yield). Correlation 
of sputtered negative ion output with electron affinity is also ob- 
served for ANIS and a surface ionization source. In SPIGS, the low 
electron affinity negative ions are attenuated in the plasma more 
than the high electron affinity ions. Thus, SPIGS has lower output 
for the low e.a. ions than ANIS and the surface ionization source. 
Emittance measurements of the Cu- beam from SPIGS and ANIS 
indicate that both sources have two-dimensional emittance approx- 
imately 5 mm mrad MeV/sup 1/2/ for 90 percent of the total 
beam. Thus ANIS has higher brightness than SPIGS for the low 
electron affinity negative ions. 


14043 High-intensity source of heavy ions. Fasolo, 
J.A. (Argonne National Lab., IL). IEEE Trans. Nucl. Sci.; NS-23: 
No. 2, 1f22-1 125(Apr 1976). 

From International conference on heavy ion sources; Gatlin- 
burg, TN, USA (27 Oct 1975). 

An early version of the developmental H~ ion source for the 
Argonne Zero Gradient Synchrotron (ZGS) produced about 4 mA 
of negative ions in the mass range of 15 to 18 amu under condi- 
tions such that discharge cleaning of the source could not occur. 
The source was constructed almost entirely of carbon-bearing, 
oxide-covered mild steel and stainless steel. The gas outflow was 
pulsed. At low arc and gas pulse rates, wall-plasma interactions 
produce volatile compounds such as CO, CH,, C,H,, H,O, etc. 
lonization of these compounds and the fragments formed by their 
dissociation results in high levels of contaminants in the plasma 
and the positive ion beam emerging from the source; cor- 
respondingly high levels of contamination are obtained in the nega- 
tive ion beam produced by charge exchange in H, gas. The heavy 
ion contaminant fraction was reduced to about 2 percent of an 8 
to 10 mA negative ion beam by running the source at 30 Hz with a 
continuous gas flow of approximately 0.25 Torr-l/s. It is possible to 
exploit the capability of the | gee H~ source to produce large 
currents (approximately 10 mA) of specific heavy negative ions. 


PARTICLE ACCELERATORS 1463 


Nuclear Structure Lab., Eng.). JEEE Trans. Nucl. Sci.; NS-23: No, 
2, 1126-1132(Apr 1976). 

From International conference on heavy ion sources; Gatlin- 
burg, TN, USA (27 Oct 1975). 

uilibrium charge state distributions have been measured 

in many laboratories for both solids and gases with ions of a very 
large number of elements, and the range of ion velocities has been 
extended as new accelerators have become available. Many dif- 
ferent charge changing cross sections contribute to any given 
equilibrium distribution so that direct measurement is preferable to 
computer predictions in cases where cross-section data are not 
known. Engineering difficulties due to short foil life under bom- 
bardment, especially at low energies, cause the choice of strippers 
in accelerators to be uncertain. Recent work on nonequilibrium 
charge distributions from small angle scattering in gas targets sug- 
gests that the intensity penalties incurred with gas stripping will be 
acceptable for a wide variety of applications. For large tandem ac- 
celerators, the use of gas strippers may depend upon the current- 
carrying capacity of the negative ion accelerator tube. 


14045 Lifetimes of carbon stripping foils. Yntema, J.L. 
(Argonne National Lab., IL). JEEE Trans. Nucl. Sci.; NS-23: No. 
2, 1133-1136(Apr 1976). 

From International conference on heavy ion sources; Gatlin- 
burg, TN, USA (27 Oct 1975). 

The lifetime of carbon foils used as strippers in terminals of 
tandem electrostatic accelerators or as strippers prior to injection 
into post accelerators increases with increasing ion velocity. The 
usefulness of such strippers is affected by foil thickening processes 
due to hydrocarbon cracking and radiation induced effects as well 
as by pronounced increases in energy straggling from non- 
uniformity. The lifetime of the foils is substantially increased if the 
foil is heated during exposure to temperatures of about 400°C. 


14046 Stripping study for the GANIL project. Frick, G. (Univ. 
Louis Pasteur, Strasbourg); Gehringer, C.; Heusch, B.; Ricaud, C.; 
Wagner, P.; Baron, E. JEEE Trans. Nucl. Sci.; NS-23: No. 2, 1137- 
1139(Apr 1976). 

From International conference on heavy ion sources; Gatlin- 
burg, TN, USA (27 Oct 1975). 

The angular dispersions and energy straggling of Ni, I, and 
Au ions of energies between 0.4 and 0.9 MeV/nucleon were mea- 
sured after bombardment of carbon foils in the range of 5 to 200 
pg/cm? in thickness. In these measurements the ions were detected 
in a Browne—Buechner spectrometer. 


14047 High density neutral gas jet target as a windowless 
stripper. Bethge, K.; Feist, H.; Schopper, E.; Tietsch, W. (Univ., 
Frankfurt am Main). [EEE Trans. Nucl. Sci.; NS-23: No. 2, 1140- 
1142(Apr 1976). 

From International conference on heavy ion sources; Gatlin- 
burg, TN, USA (27 Oct 1975). 

A windowless gas target was developed which uses 
gasdynamical focussing of a supersonic jet expanding into a region 
of static pressure of about | torr. Target thicknesses between a few 
pg/cm?® and about 200 yg/cm? can be achieved. Continuous densi- 
ty measurement can be made by means of electron scattering or 
light attenuation. 


14048 Formation of He~ ions in collisions of 60 to 250 keV 
helium beams traversing carbon foils. Kestelman, A.J.; Alonso, E.; 
Baragiola, R.A. (Comision Nacional de Energia Atomica, 
Bariloche, peppaman. IEEE Trans. Nucl. Sci.; NS-23: No. 2, 1143- 
1144(Apr 1976). 

From International conference on heavy ion sources; Gatlin- 
burg, TN, USA (27 Oct 1975). 

Preliminary measurements of the charge equilibrium frac- 
tion for the negative component are presented for a He* beam 
traversing a 2 4/cm? carbon foil. This fraction decreases with ener- 
gy with a value of about 2.5 x 10~* at 60 keV and about | x 10°* 
at 250 keV. 


14049 Sources for negative polarized heavy ions. Steffens, E. 
(Univ., Hamburg). /EEE Trans. Nucl. Sci.; NS-23: No. 2, 1145- 
1154(Apr 1976). 

From International conference on heavy ion sources; Gatlin- 
burg, TN, USA (27 Oct 1975). 

A source for polarized lithium ions is described which uses 
the atomic beam principle. The polarized atoms are surface 
ionized to positive ions on a hot oxidized tungsten ribbon and then 
converted to negative ions in potassium vapor. Measurements on 
source parameters are discussed. The method of ionizing a 
polarized atomic beam by a surface can be extended to the other 
alkalides and probably to some other ions. A method of producing 
a polarized halogen beam using surface ionization to negative ions 


is proposed. 
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14050 Conference . Clark, D.J. (Univ. of California, 14055 (ANL/PHY/MSD—76-1, 68-74) be vacuum 
storage facility. Worthington, J.N.; Jedlowski, R.J.; as, G.E. 


summary 
Berkeley). JEEE Trans. Nucl. Sci.; NS-23: No. 2, 1166-1175(Apr 
1976). 


From International conference on heavy ion sources; Gatlin- 
burg, TN, USA (27 Oct 1975). 

A brief review is given of the main results presented at this 
conference. The sections are as follows: Highlights, General Obser- 
vations, Fundamental Processes in Sources, Positive Ion Sources, 
Negative Ion Sources, Beam Formation and Emittance Measure- 
ments, Stripping, Accelerators and Experiments, and Future 
Prospects. 


14051 Preliminary evaluation of a modified Mueller—Hortig 

geometry negative ion source using a negative ion source test facili- 

| ee G.D. (Oak Ridge National Lab., TN). IEEE Trans. Nucl. 
i.; NS-23: No. 2, 1113-1117(Apr 1976). 

From International conference on heavy ion sources; Gatlin- 
burg, TN, USA (27 Oct 1975). 

A negative sputter-type ion source of the Mueller—Hortig 
geometry is described which utilizes a positive surface ionization 
source. Among the ion beams which were produced are: Al-0.2 
pA; AlO--3 wA; Au--6 wA; C~-25 wA; C,--20 wA; Cl--100 pA; 
Cu--0.5 wA; CuO--0.8 wA; F~-40 wA; I--26 O--30 wA; Pt--3 
pA; S~-44 TaO,--2 wA. The yields of Cl-, F-, O-, and S~ 
produced from gaseous or high vapor pressure compounds are ob- 
served to be sensitively dependent on the metallic surface from 
which they are generated—indicating an intermediate surface 
chemical effect. While the source produces very intense beams of 
the halogens, sulfur, and oxygen and relatively intense beams of 
the metallic oxides, there appears to be a need for additional sur- 
face cesium to ensure maximum negative ion yields from many of 
the elemental materials. 


EXPERIMENTAL FACILITIES AND EQUIPMENT 
REFER ALSO TO CITATION(S) 13847, 14082, 14202, 14203 


14052 (ANL/PHY/MSD—76-1) Proceedings of the fourth an- 
nual international conference of the Nuclear Target Development 
Society, September 30—October 1—2, 1975. Thomas, G.E.; 
Karasek, F.J. (eds.). (Argonne National Lab., Ill. (USA)). 1975. 
a W-31-109-Eng-38. 281p. (CONF-750968—). Dep. NTIS 


From 4. annual international conference of the Nuclear Tar- 
get Development Society; Argonne, Illinois, USA (29 Sep 1975). 

Twenty-one papers were presented at the conference. A 
separate abstract was prepared for each paper. (JRD) 


14053 (ANL/PHY/MSD—76-1, pp 1-40) Target 
and thickness measurements. Adair, H.L.; Kobisk, E.H. (Oak Ridge 
National Lab., TN). 1975. 
From 4. annual international conference of the Nuclear Tar- 
get Development Society; Argonne, Illinois, USA (29 Sep 1975). 
In Proceedings of the fourth annual international conference 
of the Nuclear Target Development Society. 

A wide variety of isotope target preparative methods have 
been used, including rolling of metals, vapor deposition, elec- 
trodeposition, chemical vapor deposition, and sputtering, to obtain 
thin and thick films of most elements or compounds of elements in 
the Periodic Table. Most thin films prepared for use in self-sup- 
ported form as well as those deposited on substrates require 
thickness measurement (atom count and distribution) and 
thickness uniformity determination before being used in nuclear 
research. Some preparative methods are described together with 
thickness and uniformity determination procedures applicable to 
samples being prepared (in-situ) and to completed samples. 
Thickness or areal density measurements of sufficient sophistica- 
tion to yield errors of less than +- 1 percent are achieved with 
regularity. A statistical analysis procedure is applied which avoids 
error caused by balance zero-point drift in direct weight measure- 
ment methods. 


14054 (ANL/PHY/MSD—76-1, pp 52-59) Use of mirror sur- 
faced substrates in the prepration of calcium targets. Gallant, J.L. 
(Chalk River Nuclear Labs., Ontario). 1975. 

From 4. annual international conference of the Nuclear Tar- 
get Development Society; Argonne, Illinois, USA (29 Sep 1975). 

In Proceedings of the fourth annual international conference 
of the Nuclear Target Development Society. 

A new technique which produces high quality self-support- 
ing calcium targets between 0.5 to 10 mg/cm? thickness was 
developed. Calcium metal is evaporated onto the mirror finish of a 
chromium coated metal plate from which it can be lifted without 
the use of a parting agent. The resulting targets are of high purity, 
uniform, mechanically stable, and relatively chemically inactive. 


(Argonne National Lab., IL). 1975. 

From 4. annual international conference of the Nuclear Tar- 
get Development Society; Argonne, Illinois, USA (29 Sep 1975). 

In Proceedings of the fourth annual international conference 
of the Nuclear Target Development Society. 

A storage facility was constructed and is now in operation 

for use with targets which must be kept in a vacuum. The storage 
chamber of this facility will handle up to ninety targets at a pres- 
sure of 5 x 10-7 torr. Typically, targets are evaporated, moved into 
a small transfer chamber, and then placed in the storage chamber 
of the facility—all under vacuum. re are safety devices which 
mimimize accidents. 
14056 (ANL/PHY/MSD—76-1, pp 101-116) Preparations and 
controls of targets used for nuclear physic measurements at the 
Bruyeres Le Chatel Center. Bonetti, C.P.; Guay, P.M.; Jouanigot, 
J.; Kwinta, J. (Centre d'Etudes de Breyeres le Chatel, Montrouge, 
France). 1975. 

From 4. annual international conference of the Nuclear Tar- 
get Development Society; Argonne, Illinois, USA (29 Sep 1975). 

In Proceedings of the fourth annual international conference 
of the Nuclear Target Development Society. 

Methods used to make targets of either radioactive or stable 
isotopes for nuclear physics studies are described. The laboratory 
equipment and control systems are discussed for the vacuum 
evaporation of stable materials and for the electrospraying and 
electrodeposition of active materials. (PMA) 


14057 (ANL/PHY/MSD—76-1, pp 117-128) Role of parting 
agents in the uniformity of thin targets used in high-resolution spec- 
troscopy. Abele, H.K.; Glaessel, P.; Maier-Komor, P.; Roeslr, H.; 
Scheerer, H.J.; Vonach, H. (Univ., Munich). 1975. 

From 4. annual international conference of the Nuclear Tar- 
get Development Society; Argonne, Illinois, USA (29 Sep 1975). 

In Proceedings of the fourth annual international conference 
of the Nuclear Target Development Society. 

The energy straggling of monoenergetic a-particles was in- 
vestigated in thin targets of various materials, in particular gold 
and carbon, in the thickness range 5 to 100 yg/cm?. Special 
emphasis was placed on investigating targets produced with the use 
of different parting agents. The angle between a-beam and target 
was varied between 0° (normal incidence) and 50°. The observed 
energy distributions of the transmitted a-particles are compared to 
calculated Vavilov distributions and quantitative information of the 
effective nonuniformity of the targets as a function of incident 
angle is obtained in this way. In all cases, the effective nonu- 
niformity increases with incident angle. The magnitude in increase, 
however, depends strongly on the parting agent used in the 
production of the target. 


14058 (ANL/PHY/MSD—76-1, pp 130-139) Preparation of 
self-supporting niobium oxide targets, with water enriched in '*0. 
Settel, M.A. (Univ. Louis Pasteur, Strasbourg). 1975. 

From 4. annual international conference of the Nuclear Tar- 
get Development Society; Argonne, Illinois, USA (29 Sep 1975). 

In Proceedings of the fourth annual international conference 
of the Nuclear Target Development Society. 

Targets of oxygen can be made by anodic oxidation of 
metallic layers. This technique was used for preparing self-support- 
ing niobium or tantalum oxide targets, with water enriched by 98 
percent in '"*O. The amount of oxygen deposit in relation to the 
anodic polarization tension in the case of the oxidation of niobium 
is discussed, and the preparation of self-supporting targets obtained 
by total oxidation of a thin layer of niobium with water enriched in 
"0 is given. Using this method, about ten targets of 130 yg/cm* 
niobium oxide were made, with only 0.3 ml of water enriched in 


14059 (ANL/PHY/MSD—76-1, pp 141-166) Targets for high- 
resolution studies with heavy-ion reactions. Erskine, J.R. (Argonne 
National Lab., IL). 1975. 

From 4. annual international conference of the Nuclear Tar- 
get Development Society; Argonne, Illinois, USA (29 Sep 1975). 

In Proceedings of the fourth annual international conference 
of the Nuclear Target Development Society. 

Some calculations are given which show the extent of the 
problem of target non-uniformity in heavy-ion reactions. Nonu- 
niformity effects are exceedingly important for heavy-ion reactions, 
and the flatness of the target is very critical. The problem of beam- 
spot heating and the buildup of carbon has not been solved. 
(PMA) 


14060 (ANL/PHY/MSD—76-1, pp 167-187) Preparation of a 
- radioactive isotope targets by high vacuum evapoation. Maier, 
H.J.; Grossman, R. (Univ., Munich). 1975. 
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_ From 4. annual international conference of the Nuclear Tar- 
get Development Society; Argonne, Illinois, USA (29 Sep 1975). 

In Proceedings of the fourth annual international conference 
of the Nuclear Target Development Society. 

A system for the routine production of accelerator targets 
of a-radiating isotopes by high vacuum evaporation was installed in 
the University of Munich target laboratory. Thin metal, oxide, and 
halide films of enriched Ra, Ac, Th, Pa, U, Np, Pu, and Am 
isotopes in the thickness range between 10 wg/cm? and 1.5 mg/cm? 
were prepared on C, Al, and Ni backings. Cold crucible electron 
bombardment heating techniques, as well as induction and re- 
sistance heating of collimating crucibles, were used. Electron bom- 
bardment heating proved most suitable for the preparation of ultra 
pure high quality films of actinide oxides for a supply of at least 10 
mg of isotopic material. Collimating Ta and Pt crucibles of dif- 
ferent geometries with collection efficiencies between 20 and 80 

rcent were employed for the production of actinide metal and 
and actinide halide films from quantities as small as 0.5 mg. 
This procedure is unsatisfactory for the vaporization of actinide 
oxides because of an appreciable contamination of the deposited 
film by the crucible material. To overcome this difficulty, a quan- 
titative conversion of actinide oxides to the corresponding 
fluorides on a | mg scale was accomplished. 


14061 (ANL/PHY/MSD—76-1, pp 188-192) Carbon foils as 

7 ion strippers. Yntema, J.L. (Argonne National Lab., IL). 
From 4. annual international conference of the Nuclear Tar- 

get Development Society; Argonne, Illinois, USA (29 Sep 1975). 

In Proceedings of the fourth annual international conference 
of the Nuclear Target Development Society. 

The advantages of using carbon foils for beam strippers, 
particularly for heavy ions, are discussed. A summary of approxi- 
mate foil lifetimes for a number of heavy ions at various energies is 
given. (PMA) 


14062 (ANL/PHY/MSD—76-1, pp 193-204) Thin foils for 

_— spectroscopy. Berry, H.G. (Argonne National Lab., IL). 
From 4. annual international conference of the Nuclear Tar- 

get Development Society; Argonne, Illinois, USA (29 Sep 1975). 

In Proceedings of the fourth annual international conference 
of the Nuclear Target Development Society. 

Two effects will be discussed. The first involves comparing 
the breakage of carbon foils (5 ~g cm~*) under impact of focussed 
and non-focussed beams. Under defocussed beam conditions 
produced by x and y sweeping at frequencies of 1 kHz across the 
25 mm? foil, breakage was reduced by a factor of 5 to 10. 
Secondly, the effect of tilting thin foils relative to incoming heavy- 
ion beams is discussed. The final surface interactions change 
drastically giving rise to changes in the excited heavy ion products. 


14063 (ANL/PHY/MSD—76-1, pp 207-220) Preparation of 
pr ng wee electron gun systems. Maier-Komor, P. (Univ., Mu- 
nich). 1 


From 4. annual international conference of the Nuclear Tar- 
get Development Society; Argonne, Illinois, USA (29 Sep 1975). 

In Proceedings of the fourth annual international conference 
of the Nuclear Target Development Society. 

Most targets of isotopes with very low vapor pressure can 
only be fabricated by vacuum deposition using an electron gun 
system or a heavy ion sputtering system. Heavy ion sputtering is a 
very new technique with many unsolved problems. Therefore it 
seems to be easier to work with an electron gun. Different com- 
mercially available electron guns, which are ail designed for the 
high evaporation rates used in industry, are examined for their 
qualification in processing small amounts of material as used in 
fabrication of isotope targets. Electron backscattering and the as- 
sociated efficiency of the electron beam power is strongly depen- 
dent on the atomic number Z of the evaporant and the incident 
angle of the electron beam on the surface of the evaporant. This 
dependence leads also to the undesired effects to the target layers 
from electrons and ions. Some precautions are necessary against 
the effects of the electrons and ions, which are formed in the 
plasma directly over the beam impact point. Beam power and 
beam density have to be chosen to get a constant evaporation rate 
and a low enough condensation rate in order not to overheat the 
eg substrates. To evaporate some metals it may be helpful to 
pulse the electron beam. 


14064 (ANL/PHY/MSD—76-1, pp 221-230) Beam heating of 
target foils. Corwin, W.C. (Argonne National Lab., IL). 1975. 
From 4. annual international conference of the Nuclear Tar- 
get Development Society; Argonne, Illinois, USA (29 Sep 1975). 
In Proceedings of the fourth annual international conference 
of the Nuclear Target Development Society. 
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The temperature rise in a target due to beam heating is cal- 
culated. The lifetime of carbon foils is enhanced by motion and by 
heating to about 400°C. The target is rotated so that the beam spot 
makes a circle on the target, and additional thermal conduction 
holds down the temperature. A target rotator was built and used in 
several experiments. (PMA) 


14065 (ANL/PHY/MSD—76-1, pp 231-239) Fabrication of 
self supporting metallic rare earth targets using a piezo-electric 
quartz as substrate. Bonetti, C.P. (Centre d'Etudes de Bruyeres-le- 
Chatel, Montrouge, France); Guay, P.M. 1975. 

From 4. annual international conference of the Nuclear Tar- 
get Development Society; Argonne, Illinois, USA (29 Sep 1975). 

In Proceedings of the fourth annual international conference 
of the Nuclear Target Development Society. 

Metallic self-supporting targets of cerium and praseodymi- 
um of | to 2.5 mg/cm? on a diameter of 18 mm were made using 
the process of evaporation of electron bombardment. Materials are 
placed on piezoelectric quartz, which permits the direct and 
precise measurement of the mass of the deposit. The deposit is 
then removed and placed on a frame in an argon gas environment. 
This method can be used for small quantities of materials 
(separated isotopes). These high-purity foils are used for the study 
of (d,n) reactions with a tandem Van de Graaff accelerator. 


14066 (ANL/PHY/MSD—76-1, pp 240-241) Making success- 
pr targets. Peck, A.A, (Queen's Univ., Kingston, Ont.). 
1975. 

From 4. annual international conference of the Nuclear Tar- 
get Development Society; Argonne, Illinois, USA (29 Sep 1975). 

In Proceedings of the fourth annual international conference 
of the Nuclear Target Development Society. 

Cleaning and evaporation procedures are described for the 
fabrication of targets of the sulfides of cadmium, lead, tungsten, 
and zinc. (PMA) 


14067 (ANL/PHY/MSD—76-1, pp 255-267) Preparation of 
calcium-separated i small samples. Thomas, 
G.E. (Argonne National Lab., IL): 1975. 
From 4. annual international conference of the Nuclear Tar- 
get Development Society; Argonne, Illinois, USA (29 Sep 1975). 
In Proceedings of the fourth annual international conference 
of the Nuclear Target Development Society. 
Targets are routinely evaporated using a few milligram 
uantities of separated isotopes of calcium with reducing agents. 
i source to target distance is 3.0 cm with the substrate, if neces- 
sary, as thin as 15 yg/cm* carbon or 100 yg/cm® of gold. A tan- 
talum closed boat, heat shield, and special collimator system are 
used. 


14068 (ANL/PHY/MSD—76-1, pp 60-67) Efficient deposition 
of retarded ions in a laboratory separator. Lerner, J. 
(Argonne National Lab., IL). 1975. 

From 4. annual international conference of the Nuclear Tar- 
get Development aye Argonne, Illinois, USA (29 Sep 1975). 

In Proceedings of the fourth annual international conference 
of the Nuclear Target Development Society. 

A device for producing targets with a reasonably uniform 
thickness using an isotope separator is described. A mask allows 
the desired isotope to pass through a central slit. A target mount- 
ing plate is mounted on slide bars and is free to move laterally. An 
external motor drives a line-winding mechanism from a fishing reel 
and moves one end of a lever linearly back and forth; the other 
end of the lever oscillates the sample mount. An apparatus was 
constructed for oscillating the target inside an ion retarder. (PMA) 


14069 (SAND—75-0655) Bremsstrahlung convertors: materi- 
als design and development. Allred, R.E. (Sandia Labs., Al- 
buquerque, N.Mex. (USA)). Mar 1976. Contract AT(29-1)-789. 
28p. Dep. NTIS $4.50. 

An improved bremsstrahlung convertor for use at high elec- 
tron beam energies was developed. The convertor consists of three 
main components: (1) conversion foil; (2) electron scavenger; and 
(3) impulse shield. Structural failures of the impulse shield were 
experimentally determined to be caused by shock wave interac- 
tions. Convertor materials and design modifications were aimed at 
attenuation of the magnitude of the shock and maximization of 
energy absorption by the convertor materials. Techniques proven 
successful included the introduction of porosity into electron 
scavenger and impulse shield materials, the use of a standoff 
between the conversion foil and the electron scavenger, the inser- 
tion of a gap between the scavenger and impulse shield, and the 
use of advanced composite materials for the impulse shield. These 
modifications have increased the convertor operating range from 4 
cal/gm Au to over 8 cal/gm Au. Kevlar 49 reinforced-resin com- 
posites have proven to have the best combination of strength, stiff- 
ness, toughness, and x-ray transport properties for use as bremm- 
strahlung convertor impulse shields. 
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14070 Design of the Fermilab neutrino 
tenance system. Simon, J.; Grimson, J.; Lind apo riot, D. 
(Fermi National Accelerator Lab., Batavia, IL). Conf. Remote Syst. 
Technol., Proc.; 23: 32-40( 1975). 

From 23. conference on remote systems technology; San 
Francisco, California, USA (16 Nov 1975). 

See CONF-751115—. 

A system of interchangeable targetry on rail transporters has 
been in use for four years. This design concept allows rapid in- 
terchange of radioactive target equipment with a minimum of ex- 

rating personnel. Separate maintenance facilities 

a oe B of remote handling equipment, including a 

owe master-slave manipulator, are used to construct, 

maintain, and modify targetry and beam-line equipment concurrent 
with the 400-GeV accelerator beam operation. 


14071 Design of the Fermilab neutrino horn train 
referenced to radioactive maintenance. Grimson, J.; Lindberg, J.; 
Simon, J.; Theriot, D. (Fermi National Accelerator ‘Lab., Batavia, 
IL). Conf. Remote ‘Syst. Technol., Proc.; 23: 41-50( 1975). 

From 23. conference on remote systems technology; 
Francisco, California, USA (16 Nov 1975). 

See CONF-751115—. 

A high-energy physics device known as a Horn, which 
operates at 140,000 A and 8 kV, has unique problems in keeping 
it operationally serviced after being exposed to 300- to Vv 
protons and | to 5 x 10" protons per pulse. A modular system 
consisting of two horns, one cooled by a pulsed water spray and 
the other by forced air cooling, along with their associated utilities 
and instrumentation, was designed for primary servicing using elec- 
tric master-slave manipulators and TV viewing. 


14072 Monitor: a versatile remote handling . Horne, 
R.A.; Ekberg, E.L. (Los Alamos Scientific Lab., NM). Conf. 
Remote Syst. Technol., Proc.; 23: 242-246(1975). 

From 23. conference on remote systems technology; San 
Francisco, California, USA (16 Nov 1975). 

See CONF-751115—. 

MONITOR, constructed from relatively cheap commercial 
components, is a straightforward, remotely operated handling 
system intended to work on components in the Clinton P. Ander- 
son Los Alamos Meson Physics Facility (LAMPF) external beam 
line or elsewhere. It can be towed or lifted into position, then 
hard-wire controlled from a distance, using television. 


14073 Long-range, high-speed remote at the CERN 
26-GeV rotron. Horne, R.A.; Ellefsplass, M. (CERN, 
Geneva). Conf. Remote Syst. Technol., Proc.; 23: 247-251(1975). 

From 23. conference on remote systems technology; San 
Francisco, California, USA (16 Nov 1975). 

See CONF-751115—. 

A high-speed remote handling system built for the CERN 
proton synchrotron includes an electronic servo master-slave 
manipulator, the slave being mounted on an overhead movable 
bridge with three TV cameras, two of them on articulating tele- 
scopic arms, transmitting closeup and wide-angle pictures to the 
master station which may be several hundred meters away and 
without direct view of the working zone. The manipulator slave, 
the cameras, lights, and various bridge and hoist movements are all 
controlled from the master station. 


14074 Massive shielding adapted to remote maintenance 
methods. Franke, P.R. Jr. (Los Alamos Scientific Lab., NM). 
_ Trans. Am. Nucl. Soc.; 22: 732-733(Nov 1975). 

From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


14075 Fermilab target areas and target train systems. Lind- 
berg, J.; Grimson, J.; Simon, J.; Theriot, D. (Fermi National Ac- 
yas Lab., Batavia, IL). Trans. Am. Nucl. Soc.; 22: 733(Nov 
From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


14076 Design of the Fermilab neutrino remote target main- 
tenance system. Simon, J.; Grimson, J.; Lindberg, J.; Theriot, D. 
(Fermi National Accelerator Lab., Batavia, IL). Trans. Am. Nucl. 
Soc.; 22: 733-734(Nov 1975). 

From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


14077 Design of the Fermilab neutrino horn train 
referenced to radioactive maintenance. Grimson, J.; Lindberg, J.: 
Simon, J.; Theriot, D. (Fermi National Accelerator Lab., Batavia, 
IL). Trans. Am. Nucl. Soc.; 22: 734-735(Nov 1975). 
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From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). - 


STORAGE RINGS 


14078 (BNL—20550(Vol.2), pp 183-203) 4m detector experi- 
ment for ISABELLE. Chung, 3.6 (Brookhaven National Lab., 
Upton, sa oh Grannis, P.; Green, D. 1975. 

rom’ Proceedings of the ISABELLE summer study; Upton, 
New Yor. USA (14 Jul 1975). 

In Proceedings of the 1975 ISABELLE summer study, July 
14—25, 1975. Volume II. 

The design of the large solid-angle detector is considered 
with particular emphasis on several difficulties which have plagued 
the existing ISR experiments with large solid-angle coverage (Pisa- 
Stony Brook: counter hodoscopes only and Aachen, CERN, 
Heidelberg, Munich: streamer chamber). A reasonably detailed ap- 
paratus study is made with some attention given to expected error, 
rate limitations, and running conditions. The basic contention is 
that, not only can a good experiment be envisioned for measuring 
particle production over almost the full angular range, but also 
that such an experiment will provide many physics results of great 
interest. 


14079 (BNL—20550(Vol.2), pp 204-233) Measuring Cou- 
interference as a first round ISA experiment. Marx, 
J.N.; Majka, R.D. (Yale Univ., New Haven, CT). 1975. 

From Proceedings of the ISABELLE summer study; Upton, 
New York, USA (14 Jul 1975). 

In Proceedings of the 1975 ISABELLE summer study, July 
14—25, 1975. Volume II. 

The ratio of real to imaginary parts of the forward scatter- 
ing amplitude (rho) is a quantity of fundamental interest which 
should, if possible, be measured through Coulomb-nuclear inter- 
ference in an early experiment at ISABELLE. If small angle 
proton-proton elastic scattering is spin independent, then the opti- 
cal theorem, crossing symmetry, and the basic tenets of quantum 
field theory allow rho to be written as a dispersion integral of 
sigma/sub T/(s) over s. The test of such dispersion relations at in- 
creasingly higher energies serves to confirm the validity of these 
assumptions over increasingly smaller distances. A report is given 
of an effort to determine if such a measurement can be made in 
the first round of experiments at ISABELLE. 


14080 (BNL—20550(Vol.2), pp 234-243) Elastic scattering 
and diffraction dissociation in the angular range 1—50 mrad. Edel- 
stein, R.M. (Carnegie-Mellon Univ., Pittsburgh); Zeller, M. 1975. 

From Proceedings of the ISABELLE summer study; Upton, 
New York, USA (14 Jul 1975). 

In Proceedings of the 1975 ISABELLE summer study, July 
14—25, 1975. Volume II. 

An effort was made to design equipment primarily to mea- 
sure several related diffractive processes: (1) elastic scattering at 
small and intermediate parallel t parallel; (2) total cross sections 
through the optical theorem; and (3) diffractive and other low 
multiplicity near x = |. The ap is to be deployed in 
three upwards-compatible s ry the first of which is of 
running at turn-on of ISABELLE 


14081 (BNL—20550(Vol.2), pp 255-268) Single arm spec- 
trometer to study high P/sub T/ processes near 90° at ISA. Chien, 
Cc.Y. a Hopkins Univ., Baltimore, MD); Gordon, H.; Kanof- 
sky, A.; Kramer, M.A.; Russ, J. 1975. 

From Proceedings of the ISABELLE summer study; Upton, 
New = USA (14 Jul 1975). 

n Proceedings of the 1975 ISABELLE summer study, July 

14-25, 1975. Volume Il. 

At ISA, the maximum P/sub T/ is ten times higher than at 
ISR. Thus one can probe deeper into the proton, and it will be ex- 
tremely important to see what new phenomena will happen in this 
new kinematic range. The design is given of a device of moderate 
size to study large P/sub T/ production involving one or several 
particles in the region near x = 0. The emphasis is on a spectrome- 
ter to gather as much information as possible while remaining 
modest in size. The spectrometer should be modular so that more 
a on later as guided by the new data obtained 
at ISA. 


14082 (BNL—20550(Vol.2), pp 269-272) Brief comment on 
large P/sub T/ muons near 90°. Kirz, J. (State Univ. of New York, 
Stony Brook). 1975. 
From Proceedings of the ISABELLE summer study; Upton, 
New —_ USA (14 Jul 1975). 
Proceedings of the 1975 ISABELLE summer study, July 
14—25, "1975. Volume Il. 


| 


AUGUST 1976 

An apparatus to observe muon production near 90° is 
described, consisting of several absorbers, a magnet, and spark 
chambers. The device will detect muon pairs, with good ac- 
ceptance for low pair masses, but, for higher masses, the ac- 


14083 (BNL—20550( Vol.2), 273-276) Experiments using 
4 the intermediate 


a arm spectrometer 
at ISABELLE. Kanofsky, A. (Lehigh Univ., Bethlehem, PA). 1975. 

From Proceedings of the ISABELLE summer study; Upton, 
New vin Broceedings of the 1975 ISABELLE 

in ings summer 
14—25, 1975. Il. 

An apparatus that can be used to examine particle spectra 
in the intermediate angle region of 60° to 5° at ISABELLE is 
discussed. A 90° detector, suitably modified, could be used for the 
intermediate angle region. The spectrometer and some of its 
modifications, needed G viens of the larger number of particles 
and particles of high momentum are discussed, and a rough draw- 
ing with modifications needed for intermediate angles, is shown. 


14084 (BNL—20550(Vol.2), pp 277-288) High P/sub T/ 7° 
detector at ISABELLE. Grannis, P. (State Univ. of New York, 
Stony D. 1975. 

From Proceedings of the ISABELLE summer ; Upton, 
New York, USA (14 Jul 1975). 

In Proceedings of the 1975 ISABELLE summer study, July 
14—25, 1975. Volume II. 

A detector apparatus arranged to run in conjunction with a 
4m detector is described. It consists of a 10 x 10 array of Pb 
blocks 15 by 15 by 50 cm® (approximately 21 radiation lengths 
deep), and the energy resolution is assumed to be AE/E i 
mately 0.14/,/E and E in GeV/c and AE the FWHM. 2 
photons from the 7° pass through a veto scintillator hodoscope, 
convert in an approximately 2 radiation length Pb sheet, and are 
counted in a 2nd scintillator hodoscope. The shower conversion 

int is registered in a tional wire chamber and the 
14085 (BNL—20550(Vol.2), pp 289-291) Single particle spec- 
tra at high transverse momentum as a function of X. Good, M.L. 
(State Univ. of New York, Stony Brook). 1975. 

From Proceedings of the ISABELLE summer study; Upton, 
New York, USA (14 Jul 1975). 

In Proceedings of the 1975 ISABELLE summer study, July 
14—25, 1975. Volume II. 

A discussion is given of a single arm spectrometer set at a 
fairly small laboratory angle (approximately 3°) measuring the 
angle and momentum of hadrons by hodoscopes and MWPCs, with 
magnetic deflection. The hadrons are identified as to 7, K, or p by 
two atmospheric ‘wee Cherenkov counters, one filled with He, 
and the other filled with a N,—Ne mixture. Complete “4 
identification is possible with these counters in the range 32 to 58 
GeV/c, and the spectrometer is set to cover this range. 


14086 (BNL—20550( Vol.2), 292-300) Search for frac- 
tionally quarks at ISABELLE. Foley, K.J. (Brookhaven 
National Lab., Upton, NY); Meadows, B.T. 1975. 

From Proceedings of the ISABELLE summer study; Upton, 
New York, USA (14 Jul 1975). 

In Proceedings of the 1975 ISABELLE summer study, July 

relatively simple experiment is proposed which wi 

sensitive to “eonventional”” came of clone 1/3e or 2/3e, and 
mass less than 200 GeV. The experiment uses a modest amount of 
conventional equipment, no magnetic momentum analysis and, in a 
period of one week will achieve a sensitivity of 10~** cm? to 
isotropic quark production (m less than 200 GeV). The method 
and the apparatus are described, background and counting rates 
are discussed, and a cost estimate for this experiment is given. 


14087 (BNL—20550(Vol.2), pp 301-315) M searches 
at ISABELLE. Giacomelli, G. (Fermi National Accelerator Lab., 
Batavia, IL); Thorndike, A. 1975. 

From Proceedings of the ISABELLE summer study; Upton, 
New York, USA (14 Jul 1975). 

In Proceedings of the 1975 ISABELLE summer study, July 
14—25, 1975. Volume II. 

A discussion is given which supports the continuance of the 
Search for magnetic monopoles at ISABELLE, based on the fol- 
Iaviag, senumptions: (1) by 1982 monopoles have not been found; 
(2) this indicates that, if they exist, they are very massive; (3) 

t monopole properties are as they are usually assumed to be. 
An experiment to search for dense tracks is described, an outline 
1s given of a monopole collector for induced current detection, and 
some discussion is given of the multigamma approach. 


14088 (BNL—20550(Vol.2), 316-318) Possibility of 
searches for by threshold Cthects using — determina- 
tion of the energy. Kanofsky, “A. (Lehigh Univ., Bethlehem, 


PA). 1975. 

From Proceedings of the ISABELLE summer study; Upton, 
New York, USA (14 Jul 1975). _ 

In Proceedings of the 1975 ISABELLE summer study, July 
14—25, 1975. Volume II. 

It might be possible at ISABELLE to search for new heavy 
particles and other phenomena (such as onset of new multiparticle 
inelastic production channels) by increasing the center of mass 
energy in very small and looking for unusual behavior in the 
scattering. The occurrence of threshold would be indicated by a 
slow moving lab proton which would be heavily ionizing. As the 
threshold a is exceeded, the energies w increase 
even more, presumably the ion cross section would 
drop as the energy 

14089 (BNL—20550(Vol.2), pp 319-326) Versatile central 
for ISABELLE. Cheng, D. (Univ. of California, Santa 
uz); Goulianso, K.; Knapp, B.; Rosen, J.; Schlein, P. 1975. 

From Proceedings of the ISABELLE summer study; Upton, 
New York, USA (14 Jul 1975). 

In Proceedings of the 1975 ISABELLE summer study, July 

large rture i is proposed to 
study and leptons ‘produced in the central region at 
Isabelle. The essential element of the ter is a lange dou- 
ble-dipole magnet system with common flux return straddling the 
intersection region. The air gaps provide magnetic analysis of 
charged particle for up to 50 percent of the azimuthal angular 
range. Drift chambers, Cherenkov counters and shower detectors 
positioned on both sides of the beam lines comprise two spec- 
trometers for analysis of hadrons and electrons. Muons can be mo- 
mentum analyzed over a large fraction at the azimuthal angle by 
utilizing the upper and lower sections on the m t yoke to pro- 
vide hadron filtering and magnetic deflection. Cylindrical cham- 
bers around the vacuum pipe provide multiplicity information for 
events of interest. The p magnet configuration allows 
unobscured coverage of smaller angle particles with the addition of 
septum magnet spectrometers downstream of the central magnet in 
both arms. 


14090 (BNL—20550(Vol.2), pp 327-332) Advantages of 
operation of ISABELL 


Peierls, R.F. (Brookhaven 
National Lab., Upton, NY). 1975. 
_ From Proceedings of the ISABELLE summer study; Upton, 
New York, USA (14 Jul 1975). 

In Proceedings of the 1975 ISABELLE summer study, July 
14—25, 1975. Volume II. 

In a conventional accelerator, varying the beam energy 
changes the kinematics of the process being studied. In an ISA, 
however, by simultaneously varying the two beam energies, the 
same collision process can be observed but giving different dis- 
tributions in the lab. Three regions where this flexibility can be 
useful are discussed. 


14091 (BNL—20550(Vol.2), pp 348-350) Downstream 
calorimeters for ISABELLE. Selove, W. (Univ. of Pennsylvania, 
Philadelphia). 1975. 

From Proceedings of the ISABELLE summer study; Upton, 
New York, USA (14 Jul 1975). 

In Proceedings of the 1975 ISABELLE summer study, July 
14—25, 1975. Volume II. 

In most interactions at ISABELLE, one can expect several 
particles to be produced at quite small angles. The p ts of de- 
tecting particles of energies approximately 20 to 100 GeV, at an- 
gles of 1 to 20 mrad are considered. These angles could be 
changed for charged particles by the use of magnets, but not for 
neutrals. 


14092 (BNL—20550(Vol.2), pp 351-355) Calorimeter experi- 
ment for jet studies and other uses of modular calorimeters. Kanof- 
sky, A. (Lehigh Univ., Bethlehem, PA). 1975. 

From Proceedings of the ISABELLE summer study; Upton, 
New York, USA (14 Jul 1975). 

In Proceedings of the 1975 ISABELLE summer study, July 
14—25, 1975. Volume Il. 

A modular calorimeter system to look for jets at ISABELLE 
is described. Part of the problem in any jet experiment is not 
knowing at what values onl over what range of angle, rapidity, or 
other kinematic variables jets occur. One solution, of course, is to 
cover the entire 4m solid angle with a detector, but since one pre- 
diction for jet particles is that they have large p/sub perpendicular/ 
values and also have small cross sections, one needs large momen- 
tum discriminating detectors, which are extremely costly. An ap- 
proach of starting small and building up is discussed. 
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( eae 2), 363-364) Possibility of using 
ISABELLE with — like beams. Kanofsky, A 
(Lehigh Univ., Bethlehem, PA. 1975. 

From Proceedings of the ISABELLE summer study; Upton, 
New York, USA (14 Jul 1975). 

In Proceedings of the 1975 ISABELLE summer study, July 
14—25, 1975. Volume II. 

The internal beams in ISABELLE are an effective factor of 
200 higher in intensity than those available at the internal target 
area at FNAL. It should be ible to run the same t of ex- 
periments at an insertion area at ISABELLE. The FNAL internal 
target area has proved to be extremely productive for small angle 
elastic and inelastic scattering experiments. A representative list of 
experiments executed and proposed is given. 


14094 (BNL—20550(Vol.2), pp 365-371) Channeling and 
some of the you might do with it at ISABELLE. Kanofsky, 
A. (Lehigh Univ., Bethlehem, PA). 1975. 

From Proceedings of the ISABELLE summer study; Upton, 
New York, USA (14 Jul 1975). 

In n Proceedings of the 1975 ISABELLE summer study, July 
14—25, 1975. Volume II. 

The phenomenon of channeling of particles through crystals 
and how it may be used at ISABELLE are discussed. Possible uses 
of the phenomenon include (1) measurement of beam profiles with 
a solid state counter attached to the crystal; (2) measurement of 
energy and intensity of particles—possibility of reduction in 
relativistic rise shielding (i.e., density effect); (3) providing a varia- 
ble density target where the density can be varied according to the 
rotation angle of the crystal; (4) providing a means to do produc- 
tion target experiments where short lived particles produced at one 
nuclear site can then be targeted onto the following nucleus by 
aligning the crystal so that the beam is along the channel direction; 
and (5) providing rapid reduction of beam energy without ap- 
preciable loss of intensity. 


14095 (BNL—20550(Vol.2), 372-381) ISABELLE with 
ai insertion. Garren, A. (Lawrence Berkeley Lab., CA). 

From Proceedings of the ISABELLE summer study; Upton, 
New York, USA (14 Jul 1975). 

In Proceedings of the 1975 ISABELLE summer study, July 
14—25, 1975. Volume II. 

The standard ISABELLE configuration has eight identical 
insertions with B/sub h/ = 20 m, B/sub v/ = 4 m at the crossing 
points. It is possible to tune the betas by adjusting the four quadru- 
poles on each side of the crossing. During operation, it may be ex- 
perimentally desirable to run with some crossings different than 
others in regard to their B values. In order to investigate the feasi- 
bility of operating with unequal crossings, a study was made of the 
case where 7 insertions are standard and one is tuned to produce a 
lower B/stb v/. To this end it was necessary to recalculate the 
quadrupole and sextupole strengths to restore the correct tunes, 
preserve matching of the insertions to the cells and bring the chro- 
maticities to zero. Having done that, the momentum dependence 
of the tunes and of the B-values at the crossings were computed 
and the third order resonances from the sextupoles were calculated 
analytically. Operation of ISABELLE with a single low-8 insertion 
appears feasible from a single particle standpoint. 


14096 (BNL—20550(Vol.2), pp 382-385) Closed orbit adjust- 
ron Edwards, D. (Fermi National Accelerator Lab., Batavia, IL). 
1975. 

From Proceedings of the ISABELLE summer study; Upton, 
New York, USA (14 Jul 1975). 

In Proceedings of the 1975 ISABELLE summer study, July 
14—25, 1975. Volume II. 

Quadrupole placement errors, which are likely to be the 
dominant source of closed orbit distortions at ISABELLE, are 
discussed. The distortions are estimated, and corrections using 
dipole windings are presented. (PMA) 


14097 (BNL—20550(Vol.2), pp 386-394) Some effects of ran- 
dom errors in ISA magnets. Chao, A.W. (Stanford Linear Ac- 
celerator Center, CA). 1975. 

From Proceedings of the ISABELLE summer study; Upton, 
New York, USA (14 Jul 1975). 

In Proceedings of the 1975 ISABELLE summer study, July 
14—25, 1975. Volume II. 

Because of the relatively large random errors in the con- 
struction and installation of superconducting magnets, the follow- 
ing effects are considered: (1) due to multipole field components 
in dipole and quadrupole magnets, the tune of a particle depends 
on its momentum; (2) skew quadrupole components in dipole and 

quadrupole magnets or a solenoid can introduce a v/sub x/ = v/sub 
Y coupling; (3) skew quadrupole ss can also introduce a 
inite cool dispersion Y/sub p/; and (4) an additional skew 
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quadru component is introduced if the beam is vertically dis- 
placed ions to the center of a sextupole. Y 


14098 (BNL—20550(Vol.2), pp 395-417) Conrol of nonlinear 
resonances and of the of the ISA. Gareyte, J.; Gourber, J.P. 
(European Organization for Nuclear Research, Geneva). 1975. 
From Proceedings of the ISABELLE summer study; Upton, 
New York, USA (14 Jul 1975). 
In Proceedings of the 1975 ISABELLE summer study, July 
14—25, 1975. Volume II. 
Chromaticity and space charge effects lead to a certain 
rsion in the tune values. The representative points Q/sub x/, 
Q/sub y/ for all Ap/p's occupy a certain domain in the tune dia- 
which inevitably contains nonlinear resonances. The in- 
uence of these resonances and the detuning produced by space 
charge effects were studied. A proposition is made for the tune of 
the machine at the various stages of operation. Although not ab- 
solutely nec at this si of the study, a compensation 


14099 (BNL—20550(Vol.2), pp 418-422) Betatron tune 

due to direct ferces in the ISA. Chao, A.W. 
(Stanford Linear Accelerator Center, CA); Herrera, J.C.; Month, 
M. 1975 

From Proceedings of the ISABELLE summer study; Upton, 
New York, USA (14 Jul 1975). 

In Proceedings of the 1975 ISABELLE summer study, July 
14—25, 1975. Volume II. 

The betatron tune in the ISABELLE storage ring will de- 
pend on the space charge forces within the beam. For a given 
beam intensity, these forces will in turn depend on the charge den- 
sity and physical size of the beam. Since in the ISA the variations 
in beam dimensions are significant for different azimuthal positions 
in the ring, it is important that these changes be taken into ac- 
count in estimating the v depressions due to space charge. A sum- 
mary is presented of a computer program in which the beam size 
due to the variation in the betatron functions and dispersion func- 
tion is initially calculated. The v changes are then obtained by 
summing the effect of the direct space charge forces on a particle 
of given momentum within the beam. 


14100 (BNL—20550(Vol.2), pp 423-429) Sources and charac- 
of ISA beam loss. van Steenbergen, A. (Brookhaven Na- 
tional Lab., Upton, NY); Teng, L.C. 1975. 

From Proceedings of the ISABELLE summer study; Upton, 
New York, USA (14 Jul 1975). 

In Proceedings of the 1975 ISABELLE summer study, July 
14—25, 1975. Volume Il. 

With the large stored energy in the ISA beam, particle loss 
in the superconducting magnet environment must be kept to a low 
value, and whatever unavoidable losses do occur must be absorbed 
in properly designed beam scraper-absorber combinations. A syste- 
matic evaluation was made of the ISA anticipated beam loss both 
during normal operation and due to possible component malfunc- 
tions. 


14101 (BNL—20550(Vol.2), pp 430-441) ISA beam dump 
absorber. van Steenbergen, A. (Brookhaven National Lab., Upton, 
NY). 1975. 

From Proceedings of the ISABELLE summer study; Upton, 
New York, USA (14 Jul 1975). 

In Proceedings of the 1975 ISABELLE summer study, July 
14—25, 1975. Volume II. 

In order to avoid potential catastrophic damage to the ISA 
structure, it is necessary to extract the stored beam (design max- 
imum stored energy, 20 MJ) in a fast, single turn mode, and to 
direct it to an external beam absorber. The major objective is the 
optical enlargement of the beam and, consequently, the reduction 
of the particle flux density prior to impacting on the external ab- 
sorber. The extent of the enlargement required depends on the 
tolerable caloric deposition density, which, typically for 200 GeV 
protons, occurs well inside the bulk of the absorber block. Some 
aspects of this problem are presented. 


14102 (BNL—20550(Vol.2), pp 442-446) Injection—ejection 
wna a logic. Brown, H. (Brookhaven National Lab., Upton, 
Y). 1975. 


From Proceedings of the ISABELLE summer study; Upton, 
New York, USA (14 Jul 1975). 

In Proceedings of the 1975 ISABELLE summer study, July 
14—25, 1975. Volume II. 

A brief sketch is given of the beginnings of the protective 
logic which would be needed to guard against quenches or damage 
in the ISA rings. Two logic diagrams are presented which illustrate 
the most obvious facets of the hard-wired protection system. 
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14103 (BNL—20550(Vol.2), pp 447-451) ISA beam scraper 
. Peterson, J. (Lawrence Berkeley Lab., CA); van Steen- 
bergen, A.; Teng, L.C. 1975. 
From Proceedings of the ISABELLE summer study; Upton, 
New York, USA (14 Jul 1975). 
In Proceedings of the 1975 ISABELLE summer study, July 
14—25, 1975. Volume II. 
Inherent in the goal of obtaining high beam-beam interac- 
tion luminosity is the objective of attaining the highest possible 
-space density of the beam stack at injection. This can be 
better achieved if the possibility of ‘’overstacking’’ in the ISA 
exist, i.e., a lossy stacking mode whereby up to 50 percent of the 
injected beam may be discarded, predominantly during a time of 
recentering the beam stack after completion of the stacking 
process. This is only possible in a superconducting magnet system 
environment if a near 100 percent effective beam scraper-cascade 
shield system is incorporated in the ISA design. The basic concept 
of this is outlined. 


14104 (BNL—20550(Vol.2), pp 452-462) Caloric deposition 
downstream of the ISA beam Ranft, J. (Karl-Marx- 
Universitaet, Leipeiy, Germany); Blumberg, L.; Stevens, A.; van 
Steenbergen, A. 1975. 

From Proceedings of the ISABELLE summer study; Upton, 
New York, USA (14 Jul 1975). 

In Proceedings of the 1975 ISABELLE summer study, July 
14—25, 1975. Volume II. 

A first quantitative examination was made of the maximum 
caloric deposition in the superconducting elements downstream of 
the scraper system absorber unit for conditions of extreme beam 
clean-up at 30 GeV/c. The results indicate that cascade shields 
would only be required for a limited number of superconducting 
elements immediately downstream of the absorber element and 
certainly can be limited to the spatial domain of Insertion VIII 
only, i.e., no cascade shields are required in the regular lattice 
downstream of the insertion. Further, the nuclear cascade as- 
sociated with the particle loss of the normal fast protective extrac- 
tion mode is mostly absorbed by the iron septa of the Lambertson 
type extraction magnets and will not create any unacceptable 
> deposition in the ‘20 m’’ quadrupole doublet downstream 

it. 


14105 (BNL—50486) ISABELLE as a muon storage facility. 
Humphrey, J.W. (Brookhaven National Lab., Upton, N.Y. (USA)). 
12 Jan 1975. Contract E(30-1)-16. 7p. Dep. NTIS $3.50. 

The possibility of using ISABELLE as a muon storage ring 
and as a source of electron neutrinos is discussed. An average in- 
tensity of about 10’ muons per second or 3 x 10° neutrinos per 
second may be achievable. 


INSTRUMENTATION 


— ALSO TO CITATION(S) 14379, 14380, 14381, 14382, 
4383 


RADIATION INSTRUMENTATION 
REFER ALSO TO CITATION(S) 13140, 13155, 14400 


GENERAL DETECTORS AND MONITORS 


REFER ALSO TO CITATION(S) 12621, 13002, 13012, 13147, 
13262, 13984, 14234, 14347, 14355, 14391, 14473, 14669, 14675 


14106 (AD/A—005641) Production engineering measure for 

“range Geiger-Mueller tube. Quarterly report No. 6, Sep-Nov 
1973. Lehnert, R.W. (LND, Inc., Oceanside, N.Y. (USA)). Dec 
1973. Contract DAABOS5-72-C-5869. 38p. NTIS $3.75. 

See also Quarterly rept. No. 4, AD/A—001719. 

The purpose of this program is to develop a production 
method and associated documentation for the high range G-M de- 
tector used in the AN/VDR-1 Radiac Equipment. During this re- 
porting period effort has been expended on the following areas: 
further testing of the third group of engineering test samples; 
review of all test data; interface with NUCOR and Ft. Monmouth 
group concerning operation in the AN/VDR-1 equipment; and 
Scanning electron microscope study of treated and untreated 
cathode surface. The fourth set of engineering test samples were 
manufactured and are now being te . (GRA 


INSTRUMENTATION 


14107 (AD/A—007258) Production engineering measure for 
high-range -Mueller tube. Quarterly report No. 7, Dec 1973- 
Feb 1974. Lehnert, R.W. (LND, Inc., Oceanside, N.Y. (USA)). 
Feb 1974. Contract DAABOS-72-C-5869. 65p. NTIS $4.25. 
= also AD/A—005641. 

is program is an investigation of t t techniques 
employed to provide stable, predictable tubes 
for use as the high-range detector of the AN/VDR-1l. The 
techniques include special cathode and anode surface treatment to 
prevent secondary emissions and resultant spurious counts 
(instability). Four groups of engineering test samples have been 
manufactured. Testing on the fourth group has been completed 
during this reporting period. From all indications the tests prove 
the units to be completely stable and meet all the requirements of 
the specification. (GRA) 


14108 (BNWL-SA—5605) T considerations in 
instrument J.M. (Battelle Pacific 


emergency Selby, 
Northwest Labs., Richland, Wash. (USA)). 1975. 8p. (CONF- 
751116—29). Dep. NTIS $3.50. 

From Nuclear science symposium; San Francisco, Califor- 
nia, USA (17 Nov 1975). 

The types of emergency instrumentation systems necessary 
to characterize the severity and extent of radiation accidents and 
to aid in the protection of operating personnel and personnel living 
near the plant are disc’ . These include instruments for direct 
measurement of the airborne radioactive material within the facili- 
ty, fixed instrumentation for ambient dose rate monitoring or area 
monitoring, and portable instruments for environmental monitor- 
ing. (WHK) 


14109 (COM—75-10411) Semiconductor nuclear radiation de- 
tector studies. Final Sher, A.H. (National Bureau of Stan- 
dards, Washington, D.C. (USA)). Sep 1974. lip. (NBSIR—74- 
626). NTIS $3.25. 

Sponsored in Atomic Energy Commission, me 
ton, D.C. See also NBS-Special Pub-400-13 dated Feb 1975, 
COM—75-10342. 

In response to a problem that arose with regard to the 
availability of germanium for lithium-drifted germanium detectors 
(Ge(Li) detectors), a comprehensive program was undertaken 
aimed toward the development of a method for the rapid specifica- 
tion of germanium quality for nuclear radiation detector use, and 
the determination of factors affecting germanium quality. Measure- 
ments on a large number of germanium crystals, most of which 
had been rejected for detector use, and intercomparison of these 
measurements and the methods employed, led to significant 
developments in the measurement of lithium mobility and drifta- 
bility, carrier trapping, and semiconductor defect and impurity 
determination via an improved infrared response (IRR) technique. 
The present improvement of the infrared response technique 
resulted in the observation of a number of discrete energy levels 
lying within the forbidden gap of germanium unobserved in previ- 
ous studies. It was possible to assign the proper position of energy 
levels detected by IRR in the upper or lower half of the energy 

. It was thus possible, in some instances, to determine the na- 
ture of the defects responsible for the observed energy level from 
results reported in the literature. The goal of developing a method 
for the rapid specification of germanium quality was achieved. 
(GRA) 


14110 (ORNL/TM—S5129) Feasibility study for a high-sen- 
sitivity neutron detector. De Lorenzo, J.T. (Oak Ridge National 
a Tenn. (USA)). Mar 1976. Contract W-7405-eng-26. 2Ip. 
AT. 


A study was made to determine the feasibility of a large fis- 
sion counter as a high sensitivity neutron detector, having as a 
design goal a minimum counting sensitivity of ~ 10 counts sec™' 
nv". From spectral measurements of the gamma noise of a 
recently developed high temperature counter and a normalized 
current pulse, noise-to-signal ratios were calculated (relative to the 
high temperature counter) for both current-pulse and charge-sensi- 
tive preamplifiers so as to optimize such parameters as electrode 
spacing, gas pressure and composition, and collection potential. 


14111 COMSAC and MONILLE: safeguards and environmen- 
tal systems. Minges, G.P.; Chanda, R.N.; Harlan, R.A. (Dow 
Chemical, Golden, CO). Nucl. Mater. Manage.; 4: No. 3, 480- 
497(Fal 1975). 

From 16. annual meeting of the Institute of Nuclear Materi- 
als Management, Inc.; New Orleans, LA, USA (18 Jun 1975). 

A calorimeter (COMSAC, Computerized Measurements for 
Safeguards and Accountability) was built for the assay of plutoni- 
um contained in 4-liter packages of waste/scrap residues. The 
calorimeter is of the twin isothermal design. Design modifications 
include improved bath control, the use of aluminum sensors in- 
stead of copper and a simplified readout technique. Experimen- 
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um containing 6 percent *Pu in a matrix of insulation has an 
rating range exceeding | ki . A monitor (MONILLE, 
Monitor of Low-Level Effluents) for continuously observing and 
recording low-level radioactivity in the sanitary sewage at the 
Rocky Flats Plant was designed and installed. Laboratory tests with 
2®Py and **'Am show that the counter will detect these materials 
at activity concentrations of 1.67 x 10~* and 6.5 x 10-® microcu- 
ries per milliliter, respectively. Detection at these concentrations 
requires a S-minute count of back nd plus sample to be re- 
jected as background only at a nce level of 0.998. (auth) 


14112 (LF-tr—112) Tests solid-state track detectors in 

Jeanmaire, L.; Ballads, J. 
(CEA Centre d’Etudes Nucleaires de Fontenay-aux-Roses, 92 
(France)). [nd]. Translated from Assessment of radioactive con- 
tamination in man, International Atomic Energy Agency, Vienna, 
1972. 18p. Dep. NTIS $3.50. 

The paper describes tests carried out to see whether solid- 
state track detectors can be considered as useful new laboratory 
tools. The tests were carried out with a detector sensitive to fis- 
sions (Makrofol) and another one sensitive to alpha radiation 
(cellulose nitrate). The fission detector would appear suitable for 
analyzing traces of uranium and the cellulose nitrate detector ex- 
tremely useful for all alpha emitters. Both types of detector seem 
likely to be useful for tissue autoradiography. 


14113 Absolute calibration of neutron detectors in the 10—30 
MeV energy range. Cookson, J.A. (Atomic Ene Research 
Establishment, Harwell, Eng.); Hussian, M.; Uttley, C.A.; Fowler, 
J.L.; Schwartz, R.B. Natl. Bur. Stands. (U.S.), Spec. Publ.; 1: 66- 
68(Oct 1975). 

From Proceedings on nuclear cross section and 
Washington, District of Columbia, USA (3 Mar 1975). 

See NBS-SPEC.PUBL.—425( Vol. 1); CONF-750303—P1. 

A central problem in fast neutron research is that of findin 
the absolute efficiency of neutron detectors. Using the anaielenel 
particle method for this purpose, we have designed a chamber to 
count He particles from the D(d,n)*He or the T(d,n)*He reaction 
in coincidence with neutron events. The reactions take place in 
deuterium or tritium gas and a AE solid state counter at 80°, 65°, 
or 43° to the 2-10 MeV deuteron beam direction detects the He 
particles with 100 percent efficiency. To reduce background we 
allow the deuterons to pass out of gas chamber through a Ni 
window and stop the beam approximately 150 cm from the coun- 
ters. With the D(d,n)*He reaction we have obtained approximately 
2 percent efficiency calibration of the central ion of a liquid 
scintillator in the 9-10 MeV energy range. With the T(d,n) reac- 
tion this calibration can be extended to approximately 27 MeV 
and the efficiency can be mapped out as a function of position in 
the scintillator. 


14114 Black detector for 250 keV—1000 keV neutrons. 
Lamaze, G.P.; Meier, M.M.; Wasson, O.A. (National Bureau of 
Standards, Washington, DC). Natl. Bur. Stands. (U.S.), Spec. Publ.; 
1: 73-74(Oct 1975). 

From Proceedings on nuclear cross section and technology; 
Washington, District of Columbia, USA (3 Mar 1975). 

NBS-SPEC.PUBL.—425( Vol. 1); CONF-750303—P1. 

A detector has been desi to have a greater than 95 per- 
cent efficiency in the range of 250—1000 keV neutron energy. 
The detector is modeled from a similar but larger detector 4 
Poenitz. The efficiency calculations were made with a modified 
version of Carlo Black, which is a Monte Carlo calculation of mul- 
tiple neutron scattering in a scintillator. The detector is a 12.6 cm 
x 17.78 cm cylinder of NE 110 with a 5.08 cm x 2.54 cm reen- 
trant hole. The scintillator is mounted on an RCA 8854 photomul- 
tiplier tube which has been selected for low noise. Calculated effi- 
ciencies are presented as well as comparisons with experimental 
measurements. 


14115 Detector calibration with an associated particle ap- 
paratus. Meier, M.M.; Carlson, A.D.; Lamaze, G.P. (National Bu- 
reau of Standards, Washington, DC). Natl. Bur. Stands. (U.S.), 
Spec. Publ.; 1: 75-77(Oct 1975). 

From Proceedings on nuclear cross section and technology; 
Washington, District of Columbia, USA (3 Mar 1975). 

NBS-SPEC.PUBL.—425(Vol. 1); CONF-750303—P1. 

An associated particle apparatus employing the T(p,n)*He 
Teaction is now in routine use at the NBS. The apparatus consists 
of two target chambers with ports at 10° and 25° which give a use- 
ful neutron energy range of 100 keV to 1 MeV for protons from 
the 3 MV Van de Graaff. Electrostatic deflection, fast energy dis- 
crimination and pulsed beam time of flight techniques are used to 
reduce background in the neutron-associated *He** pulse height 
spectrum to less than | percent. Neutron fluxes in the associated 
cone range between 30 and 100 n/sec at the lowest and highest 
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bombarding energies. The spatial profile of the neutron cone is 
Senhanted’ Uy coulomb scattering of the *He** in the tritiated 
titanium target and has a width less than 12° (full width at one- 
tenth maximum) for neutron energies above 300 keV. The 
tus has been used to calibrate a ‘’black’’ detector described 
. The results of this calibration will be compared to a 
Monte Carlo calculation of the efficiency. 


14116 Use of gas proportional counters for neutron flux moni- 
tors at the NBS Linac. Wasson, O.A. (National Bureau of Stan- 
dards, rekineae. DC). Natl. Bur. Stands. (U.S.), Spec. Publ.; 1: 


78-80(Oct 1975). 
From Proceedings on nuclear cross section and technology; 


Washington, District of Columbia, USA (3 Mar 1975). 
NBS-SPEC.PUBL.—425( Vol. 1); CONF-750303—P1. 
The use of a hydrogen filled proportional counter as a 
neutron flux monitor for standard neutron reaction cross section 
measurements at the 200 m flight path of the NBS linac is 
described. Efficiency uncertainties approaching | percent are ob- 
tainable. 


14117 Monitor for tritium in air containing other beta emitters. 
Jalbert, R.A. (Los Alamos Scientific Lab., NM). Trans. Am. Nucl. 
Soc.; 22: 739-740(Nov 1975). 

From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


14118 249-cm* Ge(Li) detector for medical imaging. Kirby, 
J.A. (Univ. of California, Livermore); Phelps, P.L.; Sawyer, D.; 
Armantrout, G.A.; Shipley, W.W.; Atkins, F.B.; Charleston, D.B.; 
Neck, R.N. Trans. Am. Nucl. Soc.; 22: 125-126(Nov 1975). 

From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


14119 Design and of fission counters for operation 
at high gamma dose rates. Pare, V.K. (Oak Ridge National Lab., 
TN). Trans. Am. Nucl. Soc.; 22: 131(Nov 1975). 

From American Nuclear iety 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


14120 Charge collection in surface channels on Ge 
detectors. Malm, H.L.; Dinger, R.J. (Atomic Energy of Canada 
Ltd., Chalk River, Ont.). EEE Trans. Nucl. Sci.; NS-23: No. 1, 76- 
80(Feb 1976). 

From 22. nuclear science symposium and 7. nuclear power 
systems symposium; San Francisco, CA, USA (19 Nov 1975). 

Studies with collimated low energy y-ray beams show that 
for y-ray interactions within a ‘'dead layer’’ of thickness about | 
mm at the surface of a Ge detector, the pulse height distribution is 
characteristic of single carrier collection. Independent measure- 
ments of the charge transport parameters also show that the 
majority carriers in the surface channel do not contribute to the 
charge pulse. (auth) 


14121 Origin and control of the dominant impurities in high- 
purity germanium. Haller, E.E.; Hansen, W.L.; Hubbard, G.S.; 
Goulding, F.S. (Univ. of California, Berkeley). JEEE Trans. Nucl. 
Sci.; NS-23: No. 1, 81-87(Feb 1976). 

From 22. nuclear science symposium and 7. nuclear power 
systems symposium; San Francisco, CA, USA (19 Nov 1975). 

Techniques have been developed to consistently purify ger- 
manium to the 10'° atoms/cm* range. The major impurities are the 
acceptors boron and aluminum and the donor phosphorous. For- 
mation of nonsegregating compounds of boron and aluminum 
make these elements difficult to remove by conventional zone 
refining whereas phosphorous and all other electrically-active im- 
purities segregate normally and are therefore removed in the zone 
refining process. The only significant impurity introduced in our 
Czochraiski crystal puller is phosphorous whose source has been 
traced to the quartz crucible. To reliably reduce impurity concen- 
trations to acceptable levels it has been necessary to deve 
techniques for determining the s and concentrations of impuri- 
ties in both the final single crystals and in the polycrystalline zone- 
refined ingots and to relate these results to the use of various boat 
and crucible materials. Photothermal lonization Spectroscopy and 
electrical measurements have been used to identify and measure 
the impurities. (auth) 


14122 Radial gradient coaxial detectors. Hall, R.N.; Soltys, T.J. 

(General Electric Corporate Research and Development, Schenec- 

po NY). JEEE Trans. Nucl. Sci.; NS-23: No. 1, 88-91(Feb 


From 22. nuclear science symposium and 7. nuclear power 
systems symposium; San Francisco, CA, USA (19 Nov 1975). 
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Germanium c with radial impurity ients have 
been prepared by diffusing Li into p-type material and then ex- 
tracting most of it at the surface to produce n-core crystals. The 
diffusion is designed to produce coaxial detectors which reach full 
depletion at the inner and outer radii simultaneously, thereby 
minimizing the leakage which is caused by electrical stress at the 
electrodes. The depletion voltage and leakage current of these 
crystals are measured by methods which do not require that they 
be sectioned to expose the A greene . Preliminary measurements of 
— oe gradient crystals are also reported. 
(auth) 


14123 Effect of dislocation on the resolution of high-pu- 
rity germanium detectors. Glasow, P.A. (Siemens Zentrale 
Forschung und Entwicklung, Erlangen, Ger.); Haller, E.E. IEEE 
Trans. Nucl. Sci.; NS-23: No. 1, 92-96(Feb 1976). 

From 22. nuclear science symposium and 7. nuclear 
systems symposium; San Francisco, CA, USA (19 Nov 1975). 

The energy resolution of high-purity Ge detectors depends 
on the dislocation density and distribution in the single crystal. 
This correlation could be shown in a number of planar detectors 
with different dislocation densities. Scanning with collimated elec- 
trons and gamma-rays revealed the strong dependence of local de- 
tector performance on dislocation density. (auth) 


14124 Capabilities of mercuric iodide as a room temperature x- 
ray detector. Slapa, M.; Huth, G.C.; Seibt, W. (Univ. of California, 
—— IEEE Trans. Nucl. Sci.; NS-23: No. 1, 102-111(Feb 
). 

From 22. nuclear science symposium and 7. nuclear 
systems symposium; San Francisco, CA, USA (19 Nov 1975). 

Measurement results obtained with Hgl, detectors at room 
temperature in the low energy x-ray region down to 2 keV are re- 

. The best resolution obtained is 548 eV for 5.9 keV x-rays, 
and the 2.01 keV phosphorous x-ray line has been resolved with a 
detector with an area of 14 mm’. The different noise sources of 
the detector-amplifier system are analyzed and polarization effects 
in the detectors are discussed. The mercuric iodide crystals were 
ae from the vapor phase by gradient reversal techniques. 
au' 


14125 Theoretical band structure analysis on possible high-Z 
detector materials. Yee, J.H.; Sherohman, J.W.; Armantrout, G.A. 
(Univ. of California, Livermore). JEEE Trans. Nucl. Sci.; NS-23: 
No. 1, 117-123(Feb 1976). 

From 22. nuclear science symposium and 7. nuclear 
systems symposium; San Francisco, CA, USA (19 Nov 1975). 

Theoretical energy band structure calculations have been 
utilized to investigate several high-Z materials for potential use as 
ambient temperature radiation detectors. Using the pseudopoten- 
tial technique, the band structure for Hgl, has-been determined 
and the effective masses of the holes and electrons have been esti- 
mated. Theoretical mobilities of the electrons and holes as a func- 
tion of temperature have been computed for Hgl, and CdTe and 
are compared to experimental data. (auth) 


14126 Study of mercuric iodide detectors by pulsed laser in- 
duced photoinjection techniques. Watt, M.K.; Cho, Z.H. (Univ. of 
California, Los Angeles). JEEE Trans. Nucl. Sci.; NS-23: No. 1, 
124-130(Feb 1976). 

From 22. nuclear science symposium and 7. nuclear power 
systems symposium; San Francisco, CA, USA (19 Nov 1975). 
: Some recent results of an investigation of carrier transport 
in mercuric iodide detectors, using pulsed laser induced 
transient photoinjection technique are reported. These results in- 
clude measurements of carrier mobilities, trapping times, and 
reduced mobilities, as well as some observations of polarization ef- 
fects. The more mon of the transient photoinjection technique to 
the study of wide bandgap materials has been substantiated. (auth) 


14127 Comprehensive model for predicting semiconductor de- 
tector performance. Swierkowski, S.P. (Univ. of California, Liver- 
more). JEEE Trans. Nucl. Sci.; NS-23: No. 1, 131-137(Feb 1976). 
From 22. nuclear science symposium and 7. nuclear power 
systems symposium; San Francisco, CA, USA (19 Nov 1975). 

i A Monte-Carlo computational model has been developed to 
simulate the photon and electron tral response in semiconduc- 
tor detectors. Source photons from 10 eV to | GeV are three- 
dimensionally absorbed in detectors of almost arbitrary shape. 

-dimensional charge collection in an arbitrary electric field 
profile includes trapping and electronics system effects. Hgl,,CdTe, 
and Ge spectra, as well as full energy peak and absorption efficien- 
cy calculations, are made into the MeV range. (auth) 


14128 Thin all xial silicon detector with internal amplifica- 
tion. Gruhn, C.R. (CERN, Geneva). /EEE Trans. Nucl. Sci.; NS- 
23: No. 1, 145-152(Feb 1976). 
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From 22. nuclear science symposium and 7. nuclear power 

symposium; San Francisco, CA, USA (19 Nov 1975). 
An all epitaxial silicon avalanche diode (ESAD) having a 
total thickness of 36 uw (4 x 10‘ radiation lengths) has been 
fabricated. The design lends itself to the fabrication of thin detec- 
tors having an enhanced sensitivity to minimum ionizin, — 
The uniformity of gain, signal to noise, and resolution of detec- 
tors are studied. The of the detector to minimum ionizing 
particles is measured. (auth) 


14129 Deep levels and compensation in p-CdTe material for y- 
ray detection. Martin, G.M.; Fabre, E.; Fogarassy, E.; Belin, C.; 
Ngo-Tich-Phuoc. (Lab. d’Electronique et de Physique Appliquee, 
Limeil-Brevannes, France). JEEE Trans. Nucl. Sci.; NS-23: No. 1, 
154-158(Feb 1976). 

From 22. nuclear science symposium and 7. nuclear power 
systems symposium; San Francisco, CA, USA (19 Nov 1975). 

A careful analysis of the data provided by different charac- 
terization techniques (time of flight and thermally stimulated cur- 
rent measurements) allows one to precisely anticipate the nuclear 
detection properties of a CdTe sample. The paper shows how ener- 

resolution and detection efficiency can be correlated to some 
Shysical properties of the material. (auth) 


14130 Polarization in cadmium telluride nuclear radiation de- 


tectors. Siffert, P. (Louis Pasteur Univ., Strasbourg); Berger, J.; 
Scharager, C.; Cornet, A.; Stuck, R.; Bell, R.O.; Serreze, H.B.; 
—_ F.V. IEEE Trans. Nucl. Sci.; NS-23: No. 1, 159-170(Feb 
). 
From 22. nuclear science symposium and 7. nuclear power 
symposium; San Francisco, CA, USA (19 Nov 1975). 

Polarization has been studied in semi-insulating cadmium 
telluride compensated with chlorine. Several parameters have been 
considered including surface preparation, nature of the contact, 
temperature, as well as type and strength of the source. A model 
that assumes that the space charge region is produced by injected 
electrons being trapped by deep acceptors explains most of the ef- 
fects observed. The possible nature of the center is discussed. 
Finally it is demonstrated that MIS structures are also a practical 
means to suppress the polarization. (auth) 


14131 Thermally stimulated current measurement of traps in 
CdTe. Barnes, C.E. (Sandia Labs., Albuquerque, 
NM); Zanio, K. JEEE Trans. Nucl. Sci.; NS-23: No. 1, 177- 
181(Feb 1976). 
From 22. nuclear science “ and 7. nuclear power 
ium; San Francisco, CA, USA (19 Nov 1975). 
yuan stimulated current (TSC) has been measured in y 
detector-grade, high resistivity CdTe : In and CdTe : In, Cl. Elec- 
tron mobility-t ing time products, wtau*, measured at room 
temperature correlate strongly with the shape and magnitude of a 
prominent TSC band observed at 40°K. This correlation is used as 
the basis for a simple method of selecting samples appropriate for 
detector applications. (auth) 


14132 y-ray detection stability under total depletion in CdTe 
surface barrier detectors. Fabre, E.; Ngo-Tich-Phuoc; Martin, 
G.M.; Ortega, F. (Lab. d’Electronique et de Physique Appliquee, 
Limeil-Brevannes, France). /EEE Trans. Nucl. Sci.; NS-23: No. 1, 
182-184(Feb 1976). 

From 22. nuclear science symposium and 7. nuclear power 
systems symposium; San Francisco, CA, USA (19 Nov 1975). 

The paper presents an interesting way of overcoming the 
well-known ‘‘polarization effect’’ in Cl-doped CdTe detectors. The 
detection efficiency is kept constant as long as the sample remains 
totally depleted, even though hole detrapping may occur from 
deep levels. Excellent stability has been checked for periods of 
time up to half an hour. (auth) 


14133 Photomultipliers for high-temperature applications. 
Persyk, D.E.; Ibaugh, J.L.; McDonie, A.F.; Faulker, R.D. (Electro- 
tics and Devices, Lancaster, PA). JEEE Trans. Nucl. Sci.; NS- 
: No. 1, 186-188(Feb 1976). 
From 22. nuclear science symposium and 7. nuclear power 
systems symposium; San Francisco, CA, USA (19 Nov 1975). 
High-temperature photomultipliers were studied to deter- 
mine their performance characteristics as a function of tempera- 
ture in the range of 20°C to 200°C. Photocathode sensitivity and 
thermionic emission were characterized. Pulse height, pulse-height 
resolution and plateau counting widths were studied with a simu- 
lated "Cs scintillation source. Room temperature performance 
was not significantly degraded after repeated cycling to 200°C. 
Detailed results are reported. (auth) 


14134 Reading dielectric track detectors using t 


ransmitted par- 
ticles. Dolce, S.R. (Sandia Labs., a NM). /EEE Trans. 
Nucl. Sci.; NS-23: No. 1, 206-210(Feb 1976). 
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From 22. nuclear science jum and 7. nuclear power 
systems symposium; San Francisco CA, USA (19 Nov 1975). 

A new technique for measuring the number of tracks per 
unit area in a dielectric track detector uses the energy spectrum of 
alpha particles transmitted through the detector. spectrum 
contains two components. One is a low-ener, ak due to alpha 
= transmitted through the bulk material. other is due to 

igher energy alphas that are transmitted through craters and lose 
less ener *the ratio of the number of higher energy alphas to the 
total number of alphas in the —_— Fars the fraction of area 
occupied by craters and hence track density. (auth) 


14135 Nuclear radiation measurement Cherenkov light 
in a light guide. Doyle, J.E.; Nelson, M.A.; Davies, T.J.; 

Franks, L.A. (EG and G Santa Barbara rations, Goleta, CA). 
IEEE Trans. Nucl. Sci.; NS-23: No. 1, 211-213(Feb 1976). 

From 22. nuclear science symposium and 7. nuclear power 
systems symposium; San Francisco, CA, USA (19 Nov 1975). 

Cherenkov light pulses were generated in one end of 100-m 
lengths of multi-fiber cable and a single strand of graded index 
fibers by a 50-ps burst of 18-MeV electrons. Pulse dispersion in 
this length was between 3.5 and 2.9 ns for the cabled fibers and 
4.1 ns in the single fiber. By narrow band optical filtering, the 
dispersion was reduced to values between 610 and 246 ps in the 
cable and 400 ps for the single fiber. Cherenkov sensitivity was 
measured for two of the fibers and found to be 6 x 10% 
photons/sec and 6 x 10" photons/sec for 50 ps electron bursts of 
10 A/cm? and 6 A/cm? respectively. In terms of time response and 
sensitivity it a feasible to design a nuclear explosive diag- 
nostic system utilizing Cherenkov radiation generated in and trans- 
mitted by cables of graded index fibers. (auth) 


14136 Transistor design considerations for low-noise pream- 
plifiers. Fair, R.B. (Bell Labs., Reading, PA). IEEE Trans. Nucl. 
Sci.; NS-23: No. 1, 218-225(Feb 1976). 

From 22. nuclear science symposium and 7. nuclear power 
systems symposium; San Francisco, CA, USA (19 Nov 1975). 

A review is presented of design considerations for GaAs 
Schottky-barrier FETs and other types of transistors in low-noise 
amplifiers for capacitive sources which are used in nuclear radia- 
tion detectors and high speed fiber-optic communication systems. 
Ultimate limits on performance are evaluated in terms of the g/sub 
m//C/sub i/ ratio and the gate leakage current to minimize the 
noise sources. Si bipolar transistors and the future prospects of 
GaAs, Si and InAs MISFETs are discussed, and performance is 
omens to FETs currently being used in low-noise preamplifiers. 
(auth) 


14137 Position sensing by charge division. Alberi, J.L.; 
Radeka, V. (Brookhaven National Lab., Upton, NY). /EEE Trans. 
Nucl. Sci.; NS-23: No. 1, 251-258(Feb 1976). 

From 22. nuclear science symposium and 7. nuclear power 
systems symposium; San Francisco, CA, USA (19 Nov 1975). 

A summary of a comprehensive analysis of theoretical and 
practical aspects of position sensing by charge division from re- 
sistive electrodes is presented. Properties of transformer 
decoupling of the resistive electrode from detection bias voltage 
are analyzed and compared to the usual capacitive decoupling 
methods. Optimization and limitation of signal shaping is discussed 
as a function of diffusion time constant, signal rise times, 
noise. (auth) 


14138 Com system for automatic foil Cohn, 
C.E.; Morman, J.A. National Lab., IL). Trans. 
Nucl. Sci.; NS-23: No. 1, 292-296(Feb 1976). 

From 22. nuclear science symposium and 7. nuclear power 
systems symposium; San Francisco, CA, USA (19 Nov 1975). 

A computer-based system for foil counting uses four sample 
changers with Nal and two with Ge(Li) detectors. The computer 
controls the sample changers, performs timing, operates a CRT 
display, acquires data from scalers and ADCs and writes data on 
oa" tape. CAMAC is used for part of the system interfacing. 

au 


14139 Wide range counting-Cam: nuclear instrumenta- 
tion Oda, M.; Wada, M.; Badono, S. (Mitsubishi Electric 
Corp., Amagasaki, Japan). JEEE Trans. Nucl. Sci.; NS-23: No. 1, 
304-306(Feb 1976). 

From 22. nuclear science symposium and 7. nuclear power 
systems symposium; San Francisco, CA, USA (19 Nov 1975). 

The feature of the present system is the use of the 
developed low noise current-sensitive preamplifier, counting loss 
compensation pulse rate-meter and fast response true-mean-square 
circuit. Noise level of the preamplifier is 10 PA/.\/Hz for 30 cable 
system. True mean square circuit operated at 100 KHz has a 
response time constant of 10 msec a wide output range over 6 
decades without level switching. (auth) 
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14140 Multi-detector en gg fission counter array. de 
Volpi, A.; Kaiser, W.C.; Eich , J.J. (Argonne National Lab., 
IL). IEEE Trans. Nucl. Sci.; NS-23: No. 1, 307-310(Feb 1976). 

From 22. nuclear science symposium and 7. nuclear power 
systems symposium; San Francisco, CA, USA (19 Nov 1975). 

A multi-chamber fission array has been designed, fabricated, 
and tested with integrated and condensed electronic circuitry. The 
intention was to develop an array of over 100 channels of detec- 
tors able to cover the high power range of TREAT transients in 
conjunction with the fast neutron hodoscope. The array has been 
developed through a prototype stage se of 31 possible 
channels. A wide variety of operating conditions have been tested, 
including choice of fissile isotope, coating thickness, gas filling, 
plate spacing, high voltage, and electronic circuitry. The configura- 
tion tested at EAT consisted of ten active channels incor- 
porated in a doubly contained system. Miniaturized electronic cir- 
cuits are appended almost directly to the parallel plates of the fis- 
sion counters. Cost and space limitations were major factors in the 


design. (auth) 


14141 Dynamic compensation of rhodium self powered neutron 
detectors. Banda, L.A.; Nappi, B.I. (Combustion SaTK Inc., 
Windsor, CT). JEEE Trans. Nucl. Sci.; NS-23: No. 1, 311-316(Feb 
1976). 

From 22. nuclear science symposium and 7. nuclear power 
systems symposium; San Francisco, CA, USA (19 Nov 1975). 

A mathematical model of a rhodium self-powered neutron 
detector has been developed to investigate the detector transfer 
function and to apply this transfer function as compensation for 
the inherent time delay in the rhodium-neutron interaction. The 
various reactions that comprise the detector signal have been eval- 
uated experimentally and the resultant transfer function compensa- 
tion has been tested in the field _— a prompt responding ion 
chamber during a reactor trip. (auth) 


14142 Design of optimized RC-CR filters for current-pulse 
operation of fission counters and high sensitivity fission counters for 
high gamma ounds. de Lorenzo, J.T. (Oak Ridge National 
eae TN). IEEE Trans. Nucl. Sci.; NS-23: No. 1, 331-341(Feb 
1976). 
From 22. nuclear science symposium and 7. nuclear power 
systems symposium; San Francisco, CA, USA (19 Nov 1975). 

A calculational procedure was developed to design RC-CR 
filters for processing current pulses from fission counters in a 
gamma background ranging from 10° to 6 x 10° R/hr. The effects 
of noise from the gamma background and the input preamplifier 
and of the time constant of the fission counter and input cable 
were studied. Analytical results were in close agreement with ex- 
perimental data. A pole-zero network was examined as a means of 
compensating for the time constant of the fission counter and 
input cable, but its improvement was insignificant. The procedure 
was expanded to design a high sensitivity, gamma—tolerant fission 
counter (approximately 10 counts sec™' nv“! at 10° R/hr), and the 
result was a conceptual design with a performance almost equal to 
a recently developed high temperature fission counter. (auth) 


14143. Location of transient gamma-ray sources with thin flat 
scintillators. Parnell, T.A. (Marshall Space Flight Center, Hunt- 
sville, AL); ae. J.C.; Kuo, T.L. JEEE Trans. Nucl. Sci.; NS- 
23: No. 1, 476-479( Feb 1976). 

From 22. nuclear science symposium and 7. nuclear power 
systems symposium; San Francisco, CA, USA (19 Nov 1975). 

Thin flat slabs of scintillator are a useful means of measur- 
ing angular location of gamma-ray fluxes of astronomical interest. 
A statistical estimate of position error has been made of two scin- 
tillator systems suitable for gamma-ray burst location from a bal- 
loon or satellite platform. A single rotating scintillator with as- 
sociated flux monitor is compared with a pair of stationary 
orthogonal scintillators. Position error for a strong burst is of the 
order of a few arcmin if systematic errors are ignored. (auth) 


14144 HEAO-B imaging proportional counter design. Harvey, 
P. (American Science and Engineerin , Inc., ‘7 MA); 
Sanders, J.; Cabral, R.; Morris, J.; Bjorkholm, P.; las, J.; 
Jagoda, N.; Harnden, R.R. JEEE Trans. Nucl. Sci.; NS-23: No. 1, 
487-492(Feb 1976). 

From 22. nuclear science symposium and 7. nuclear power 
systems symposium; San Francisco, CA, USA (19 Nov 1975). 

The HEAO-B Imaging Proportional Counter is an X-ray 
imaging instrument designed for use in an orbiting observatory. It 
measures the spatial location and energy of individual X-ray 
photons by the risetime method and pulse height analysis respec- 
tively. The IPC can locate 0.1 to 4 keV photons to within | mm, 
and provides five bits of energy information. The IPC also includes 
an in-flight calibration source and a gas control system that main- 
tains the counter gas density constant to an accuracy of 0.25 per- 
cent. (auth) 


1472 ERDA ENERGY RESEARCH ABSTRACTS a 
| 


14145 Miniature hybrid for CdTe detectors. 
Baxter, R.D. (Aeronutronic Ford, Newport Beach, CA). /EEE 
Trans. Nucl. Sci.; NS-23: No. 1, 493-497(Feb 1976). 

From 22. nuclear science symposium and 7. nuclear 

symposium; San Francisco, CA, USA (19 Nov 1975). 

Aeronutronic Ford has developed a rugged, miniature, room 
temperature operable, gamma ray detector package containing a 
CdTe photon detector, a charge amplifier and a pulse shaper cir- 
cuit. ton detection efficiencies between 10 percent and 40 per- 
cent are achieved for various photon energies between 100 keV 
and keV in detector square inches. The result- 
i wei roximate Trams and occupies xi- 
temperature effects on gamma detection efficiency. The intended 
qplteion of the device is calibrated gamma ray counting in a 
warm environment while subjected to high intensity acoustic and 
vibration stresses as well as very large linear accelerations. (auth) 


14146 Large field image intensifier tube for scintillation 
cameras. Driard, B.; Verat, M.; Rozieres, G. (Thomson-CSF, 
Paris). IEEE Trans. Nucl. Sci.; NS-23: No. 1, 502-506(Feb 1976). 

From 22. nuclear science symposium and 7. nuclear power 
systems symposium; San Francisco, CA, USA (19 Nov 1975). 

The image intensifier tube opens a new era in scintigraphic 
diagnosis. The first results are very promising. Because of the 
image quality, tumors can be detected earlier than with other 
systems, and more details can be perceived. In the future the quali- 
ty of the image can be further improved. (auth) 


14147 Application of a computerized image-intensifier 

radionuclide imaging system to the study of regional left ventricular 

dysfunction. Kirch, D.L.; Steele, P.P.; LeFree, M.T.; Evans, P.L.; 

Stern, D.M.; Vogel, R.A. (Univ. of Colorado Medical Center, 

a. IEEE Trans. Nucl. Sci.; NS-23: No. 1, 507-515(Feb 
). 

From 22. nuclear science symposium and 7. nuclear power 
systems symposium; San Francisco, CA, USA (19 Nov 1975). 

A light-sensitive, self-scanning, silicon diode array has been 
used to interface an image-intensifier gamma camera to a digital 
computer for performing high resolution dynamic radionuclide an- 
giocardiography. The spatial resolution of this image-intensifier 
camera (11C) system, which does not perform pulse-height analy- 
sis, is somewhat worse than that of & Anger camera (AC) at 
count-rates below 50 K cps. Between 50 K and 250 K cps the 11C 
demonstrates linear count-rate performance without the distortion 
and resolution loss associated with the AC. The ability of the 11C 
to maintain resolution at extremely high count-rates is of particular 
value for performing first transit, radionuclide bolus washout stu- 
dies of cardiac dynamics. The high contrast and increased informa- 
tion density achieved by this approach provides accurate measure- 
ment of left ventricular volume and its first derivative with respect 
to time as verified by direct comparison with left cine ventriculog- 
raphy (cine). For the study of regional left ventricular wall motion, 
radionuclide images corresponding to end-diastole and end-systole 
have been used to compute functional images which accurately 
describe abnormally contracting segments of the left ventricular 
wall. The ability to study left ventricular volume and segmental 
wall motion without left heart catheterization is of significant diag- 
nostic and investigative value. (auth) 


14148 y~ 4 considerations for a positron emission transaxial 

tomograph (P' Ill). Phelps, M.E.; Hoffman, E.J.; Mullani, N.A.; 

higgins. C.S.; Ter Pogossian, M.M. (Univ. of Pennsylvania, 

— eee. IEEE Trans. Nucl. Sci.; NS-23: No. 1, 516-522(Feb 
). 


From 22. nuclear science symposium and 7. nuclear 
systems a. San Francisco, CA, USA (19 Nov 1975). 

A whole body positron emission transaxial tom 
(PETT III) has been designed, constructed and is presently under 
clinical evaluation. The design of PETT III spatial resolution and 
sensitivity of annihilation coincidence detection (ACD), sampling 
considerations and importance of proper shielding are presented to 
evaluate some design considerations for an ACD ape ee 
Tomographic studies of the brain and heart with human subjects 
are presented to demonstrate the image quality of PETT III under 


clinical conditions. (auth) 

14149 = Cerebral using “Ga DTPA and the U.C.S.F. 

multiwire pro; chamber positron camera. Hattner, R.S.; 

Lim, C.B.; Swann, S.J.; Kaufman, L.; Perez-Mendez, V.; Chu, D.; 

Huberty, J.P.; Price, D.C.; Wilson, C.B. (Univ. of California, San 

wee IEEE Trans. Nucl. Sci.; NS-23: No. 1, 523-527(Feb 
From 22. nuclear science symposium and 7. nuclear power 

systems symposium; San Francisco, CA, USA (19 Nov 1975). 

R A multiwire proportional chamber positron camera consist- 

ing of four 48 x ae cm? detectors linked to a small digital com- 
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puter has been designed, constructed, and characterized. Initial 
clinical application to brain imaging using “Ga DTPA in 10 pa- 
tients with brain tumors is described. Tomographic image recon- 
struction is accomplished by an algorithm determining the intersec- 
tion of the annihilation photon paths in planes of interest. Final 
image processing utilizes uniformity correction, simple threshold- 
ing, and smoothing. The positron brain images were compared to 
conventional scintillation brain scans and x-ray computerized axial 
tomograms (CAT) in each case. The positron studies have shown 
significant mitigation of confusing superficial activity resulting 
from craniotomy in comparison to conventional brain scans. Cen- 
tral necrosis of lesions rved in the positron images, but not in 
the conventional scans, has been confirmed in CAT. Modifications 
of the camera are being implemented to improve image quality, 
and these changes combined with the tomography inherent in the 
positron scans are anticipated to result in images superior in infor- 
mation content to conventional brain scans. (auth) 


14150 Performance parameters of a positron camera. 
Muehllehner, G.; Buchin, M.P.; Dudek, J.H. (Searle Analytic Inc., 
Des Plaines, IL). JEEE Trans. Nucl. Sci.; NS-23: No. 1, 528- 
537(Feb 1976). 

From 22. nuclear science symposium and 7. nuclear power 
systems symposium; San Francisco, CA, USA (19 Nov 1975). 

Two Anger scintillation cameras have been combined into a 

itron imaging system. Count rate capability has been extended 

egrernd absorbers to reduce scattered radiation from the object, 
by using 1"’ thick crystals to improve detection efficiency for an- 
nihilation radiation, and implementing pulse shortening 
techniques and low dead time D.C. coupled electronics. The main 
characteristics of the device in its present form are high sensitivity 
(200 cts/sec/uCi), high resolution (system resolution less than 10 
pol A taal and useful clinical count rates up to 8000 cts/sec. 
(auth) 


14151 Progress toward a stable orthogonal strip 
gamma camera. Detko, J.F. (Memorial Sloan-Kettering Cancer 
Center, New York). JEEE Trans. Nucl. Sci.; NS-23: No. 1, 538- 
542(Feb 1976). 

From 22. nuclear science symposium and 7. nuclear power 
systems symposium; San Francisco, CA, USA (19 Nov 1975). 

Following exposure to room ambient air, the radiation 
response of orthogonal strip detectors fabricated from high purity 
germanium for use in a gamma camera has been found to undergo 
deterioration due to changes which take place at the exposed sur- 
faces between the electrode strips and at the edges of each device. 
Based upon data obtained from small test detectors subjected to a 
commercial passivation process, long term stability (greater than 
po raed following room ambient exposure appears feasible. 
(auth) 


14152 High-efficiency multidetector system for tumor scanning. 
Kirby, J.A. (Univ. of California, Livermore); Phelps, P.L.; Arman- 
trout, G.A.; Sawyer, D.; Beck, R.N. JEEE Trans. Nucl. Sci.; NS-23: 
No. 1, 543-548(Feb 1976). 

From 22. nuclear science symposium and 7. nuclear power 
systems symposium; San Francisco, CA, USA (19 Nov 1975). 

A high-efficiency detector system developed especially for 
medical imaging has three specially cut Ge(Li) coaxial detectors 
(total volume 249 cm*). At 122 keV, the peak efficiency is 93 per- 
cent of that of a 7.6 x 7.6 cm Nal (TI) detector. Degradation of 
the paralleled energy resolution is avoided and resolution is im- 
proved by 35 percent over that of conventional output-summing 
techniques by —_ the detector outputs. In effect this multiplexes 


them to a single line output. (auth) 
14153 Measurement of soft tissue overlying bone utilizing 
board band spectrum tech Chan, J.L.H.; Alvarez, 


energy 
R.E.; Macobski, A. (Stanford Univ., CA). JEEE Trans. Nucl. Sci.; 
NS-23: No. 1, 551-554(Feb 1976). 

From 22. nuclear science symposium and 7. nuclear power 
systems symposium; San Francisco, CA, USA (19 Nov 1975). 

A system is described for measuring the amount of bone 
and soft tissue in a path through any point in a radiograph. The 
basic information required is the transmitted intensity with two dif- 
ferent source spectra. It is shown experimentally that this data may 
be used to accurately calculate the bone and soft tissue 
thicknesses. (auth) 


14154 Axial tomography and three dimensional image recon- 
struction. Chang, L.T.; Macdonald, B.; Perez-Mendez, V. (Univ. of 
California, Berkeley). JEEE Trans. Nucl. Sci.; NS-23: No. 1, 568- 
572(Feb 1976). 

From 22. nuclear science symposium and 7. nuclear power 
systems symposium; San Francisco, CA, USA (19 Nov 1975). 

A number of existing cameras for Nuclear Medicine imaging 
of radio-isotope distributions give depth information about the dis- 


AUGUST 1976 
de 
wer 
he 
ia 
ble 
ng, 
ira- 
Or- 
ir- 
fis- 
the 
eb 
er 
‘on 
fer 
‘or 
e 
al- 
Sa- 
on 
lor 
al 
eb 
er 
R 
a 
ts 
X- 
of 
re 
on 
e 
to 
at 
t- 
S- 
er 
r- 
st. 
n- 
ry 
); 
t; 
t 
ay 
It 
ay 
$ 
f- 


tribution. These devices have in common that they provide tomo- 
graphic images of the object, that is, that images of a given object 
plane have that plane in focus and all other object planes con- 
tribute an out-of-focus background superimposed on the in-focus 
image. We present here a method for three dimensional recon- 
struction of these axial tomographic images which removes the 
blurred off-plane activity from a number of transverse 
simultaneously. The me is —— to a number of tomo- 
graphic cameras, such as the muitiple single-pinhole camera, the 
rotating slanted-hole collimator, the Anger focussing tomographic 
scanner, and the itron camera. The method can be imple- 
mented on a small computer having a disc system.(auth) 


14155 Improved depth resolution in coded aperture y-ray 
imaging. Steinbach, A.; Macovski, A. (Stanford Univ., 
CA). IEEE Trans. Nucl. Sci.; NS-23: No. 1, 606-612(Feb 1976). 

From 22. nuclear science symposium and 7. nuclear power 
systems rg nme San Francisco, CA, USA (19 Nov 1975). 

We derive a rigorous expression for the three-dimensional 
point response function associated with the combined encoding- 
decoding process of coded aperture imaging. From this general ex- 
pression we derive the two-dimensional point response function ap- 
propriate to a coded aperture imaging system which images a two- 
dimensional source distribution. This point response function is 
then calculated numerically for a number of different rture 
poy recat and decoding functions. The hed results sug- 
gest that simple modifications of the decoding function can lead to 
significant improvements in the depth resolving capability of a 
coded aperture imaging system. Suggestions for future research are 
given. (auth) 


14156 Circular ring transverse axial positron 
dimensional reconstruction of radionuclides distribution. Cho, Z.H.; 
Chan, J.K.; Eriksson, L. (Univ. of California, Los Angeles). JEEE 
Trans. Nucl. Sci.; NS-23: No. 1, 613-622(Feb 1976). 

From 22. nuclear science symposium and 7. nuclear 
systems symposium; San Francisco, CA, USA (19 Nov 1975). 

The transverse axial 3-dimensional image reconstruction 
concepts developed in transmission tomography brought the 
nuclear medicine and —- radiology into realm of quan- 
titative analysis of the 3-dimensional image hitherto superimposed 
in two dimensions. Two factors make it appropriate to design a 
positron camera system at this time, (1) analogy between the emis- 
sion of photons following a positron annihilation and the transmis- 
sion of photons, and (2) the already demonstrated success of 

itron camera multidetector systems. The camera consists of one 

yer of 64 (or 72) Nal(TI) crystals and PM tubes that simultane- 

ously record coincidences from 2 x 736 (or 2 x 1116) detector 
combinations in a circular array. (auth) 


14157 frequency response of orthogonal strip 

Steidley, J.W.; Miller, D.W.; Schlosser, P.A.; Deutchman, A.H.; 
Gerber, M.S. (Ohio State Univ., Columbus). JEEE Trans. Nucl. 
Sci.; NS-23: No. 1, 627-633(Feb 1976). 

From 22. nuclear science symposium and 7. nuclear power 
systems symposium; San Francisco, CA, USA (19 Nov 1975). 

The spatial frequency aliasing properties of orthogonal strip 
electrode, position sensing germanium detectors have been in- 
vestigated both analytically and experimentally. The study demon- 
strates that aliasing is a property of strip electrode detectors but 
not necessarily a property of strip electrode cameras. Aliasing in 
gamma cameras can be eliminated using the collimator and spatial 
channel electronics as anti-aliasing spatial frequency filters. The 

m resolution of a strip electrode gamma camera is determined 
by the collimator resolution and the intrinsic detector resolution. 
The collimator resolution is a function of the source depth while 
the intrinsic detector resolution is a function of the strip width 
spacing and the spatial channel readout electronics. The elimina- 
tion of aliasing limits the overall spatial resolution of a camera to 
1.7 to 2.3 times the strip width spacing depending on readout 
technique. It should be noted that this is not the intrinsic detector 
resolution but rather the camera resolution at the source depth for 
which the collimator is designed. The spatial resolution at depth 
for first generation clinical germanium cameras is anticipated to be 
from 1.7 mm to 4.6 mm. (auth) 

14158 High collimator-converters for neutral particle 
with MWPC. Chu, D. (Univ. of California, Berkeley); 

Tam, K.C.; Perez-Mendez, V.; Lim, C.B.; Lambert, D.; Kaplan, 

S.N. IEEE Trans. Nucl. Sci.; NS-23: No. 1, 634-639(Feb 1976). 

From 22. nuclear science symposium and 7. nuclear power 
systems — San Francisco, CA, USA (19 Nov 1975). 

A MWPC with external collimator converter system has 
been developed specifically for the detection of 0.511 MeV gam- 
mas in a positron camera. The design basis is applicable also to the 
imaging of other gammas and neutrons. The converter consists of 
honeycomb cells which provide an enhanced area of escape sur- 


camera for 3- 
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face as well as restricting the range of conversion electrons to the 
cell dimensions. (WHK) 


14159 chamber son camera. Jeavons, A.P.; 
Cate, C. (CERN, Geneva). JEEE Trans. Nucl. Sci.; NS-23: No. 1, 
640-644(Feb 1976). 

From 22. nuclear science symposium and 7. nuclear 
systems symposium; San Francisco, CA, USA (19 Nov 1975). 

The theoretical and experimental design of a proportional 
chamber ma camera using the high-density drift space princi- 
ple is outlined, for photon energies greater than 100 keV. Detec- 
tion efficiencies of 50 percent or more are ible, using two con- 
verters, combined with a spatial resolution of 1 mm. Energy 
resolution is, however, poor. Experimental results of imaging are 
given. (auth) 


14160 Off-line peripherals for multiple camera-computer inter- 
faces. Cahill, P.T.; Ornstein, E.; Bietry, R. (Polytechnic Inst. of 
New York, Brooklyn). JEEE Trans. Nucl. Sci.; NS-23: No. 1, 651- 
654(Feb 1976). 

From 22. nuclear science symposium and 7. nuclear power 
systems symposium; San Francisco, CA, USA (19 Nov 1975). 

A solution to the problem of data acquisition and processing 
from multiple cameras via a single computer is presented and 
discussed. Off-line disc systems or video tape peripherals provide 
greater speed of data collection, increase the total throughput of 
the camera-computer system, and provide backup in case of com- 
puter breakdown. They increase the efficiency of a single com- 
pe thus minimizing the cost of data acquisition and analysis. 
(auth) 


14161 In situ determinations of environmental plutonium and 
its related nuclides. Beck, H.L.; McLaughlin, J.E.; Miller, K.M. 
(Energy Research and Devel nt Administration, New York). 
IEEE Trans. Nucl. Sci.; NS-23: No. 1, 676-682(Feb 1976). 

From 22. nuclear science symposium and 7. nuclear power 
systems symposium; San Francisco, CA, USA (19 Nov 1975). 

The design requirements for an in situ transuranic detector 
are defined based on the properties of the expected radiation 
fields. The need for such a detector, limitations of present 
methods, and reasons for these limitations are also discussed. Some 

ible new _ (at least as applied to this problem) are 
indicated. (auth) 


14162 Stabilized scintillation crystal system for 

gamma ray exposure in the environment. Lucas, A.C.; Shoffner, 
B.M. (Harshaw Chemical Co., Solon, OH). JEEE Trans. Nucl. Sci.; 
NS-23: No. 1, 699-703(Feb 1976). 

From 22. nuclear science symposium and 7. nuclear power 
systems symposium; San Francisco, CA, USA (19 Nov 1975). 

A 2 inch Na(TI) scintillator has been incorporated into a 
remote real time monitor for gamma ray background. The scintilla- 
tor contains a small *'Am source which provides a high energy 
reference pulse for maintaining system gain. Gain is maintained au- 
tomatically by a variable gain linear amplifier at the central sta- 
tion. The detector is connected to the central station by a single 
coaxial line which passes both the high voltage and the signal. 
Gamma ray pulses are processed in a modified Wilkinson analog to 
digital converter to provide an output count rate proportional to 
exposure rate (microR/hour). The system has been shown to be 
stable against temperature change, to be independent of gamma 
ray energy in the range 0.1 to 2.0 MeV, and to be useful in the 
range 1.0 to 10,000 microR/hour. (auth) 


14163 Use of a microprocessor in a remote level moni- 
tor. Keefe, D.J.,; McDowell, W.P.; Groer, P.G. (Argonne National 
Lab., IL). JEEE Trans. Nucl. Sci.; NS-23: No. 1, 704-709(Feb 
1976). 

From 22. nuclear science symposium and 7. nuclear power 
systems symposium; San Francisco, CA, USA (19 Nov 1975). 

The instrument described measures the short-lived **Rn- 
daughter concentrations and the Working Level (WL) in sealed 
‘hot chambers’’ located in uranium mines. Radiation-induced pul- 
ses from two separate sensors are transmitted through 500 ft. ca- 
bles to a microprocessor, which processes the pulses and controls 
the operation of the system. A read-only memory stores a fixed 
program which is used to calculate the desired concentrations. The 
a are printed as pCi/l (Rn-daughter concentrations) and WL. 
(auth) 


14164 Microprocessor based environmental radiation monitor- 
ing system. McCormick, D.J.; Glesius, F.L.; Kroon, J.C. (Reuter- 
Stokes, Inc., Cleveland). JEEE Trans. Nucl. Sci.; NS-23: No. 1, 
710-714(Feb 1976). 

From 22. nuclear science symposium and 7. nuclear power 
systems symposium; San Francisco, CA, USA (19 Nov 1975). 


L 
5 
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A multisensor environmental radiation monitoring system 
utilizing pressurized ionization chambers is described. The system 
is capable of measuring incremental increases in gamma radiation 
exposure of the order of | mrad/year due to gaseous effluents from 
nuclear power plants. Continuous monitoring at a number of sites 
at or beyond the reactor automatically 
under control of a microprocessor- central data acquisition 
facility. The exposure rate record from each sensor is reduced to a 
convenient form which can be used to easily determine the reactor 
plume contribution to the total exposure. (auth) 


14165 Proportional counter for low levels of “Kr 
and other beta- and x-ray-emitting G , J.C. (Univ. of 

Huntsville); Parnell, T.A. IEEE Trans. Nucl. Sci.; NS-23: 
No. 1, 715-718(Feb 1976). 

From 22. nuclear science symposium and 7. nuclear 
systems symposium; San Francisco, CA, USA (19 Nov 1975). 

The use of the inert radioactive gas *5Kr for tracer studies, 
leak detection, etc., will become more wid as the sensitivity 
of available detectors increases. A multiwire multiplane propor- 
tional counter system for beta detection has been developed with a 
measured minimum detectable concentration for a 3-minute count 
of 3 x 10-* pCi cm™ of ®Kr in a semi-infinite cloud. Larger pro- 

i counters operated for counting times of several hours 
can reduce this limit to below 1 x 10-* pCi cm~*. These detectors 
should be useful in monitoring low levels of the radioactive inert 
gases and of x-ray emitting wackides. (auth) 


14166 New neutron-flux detection method for fission chamber 

counting systems. Hasegawa, K.I.; Kimura, Y.; Sekiguchi, A. 

a Univ.). IEEE Trans. Nucl. Sci.; NS-23: No. 1, 833-838(Feb 
). 

From 22. nuclear science symposium and 7. nuclear power 
systems symposium; San Francisco, CA, USA (19 Nov 1975). 

A new counting method for a detection system using a fis- 
sion chamber placed under high neutron-flux is presented. This 
method is based on the fact that pile-up of pulses delivered by the 
fission chamber produces a linear relation on log-log scale between 
the neutron-flux and the threshold voltage of an amplitude dis- 
criminator, when a count-rate of output pulses of the discriminator 
is maintained at a constant value. fact has been verified by a 
theoretical approach using a simple model. A counting system with 
a negative feedback | has been constructed to carry out this 
constant count-rate amplitude discrimination. Experimental results 
obtained by utilizing a small fast reactor show that the system can 
cover a wide range of the reactor power. (auth) 


14167 Maximum a Posteriori estimation of position in scintilla- 
tion cameras. Gray, R.M.; Macovski, A. (Stanford Univ., CA). 
IEEE Trans. Nucl. Sci.; NS-23: No. 1, 849-852(Feb 1976). 

From 22. nuclear science symposium and 7. nuclear 
systems symposium; San Francisco, CA, USA (19 Nov 1975). 

We derive the form of the maximum likelihood (ML) esti- 
mate of the location of the scintillation point given the photomul- 
tiplier counts in an Anger scintillation camera. This estimate is also 
Maximum a Posteriori (MAP) if the prior probability density on 
the scintillation point is uniform in the object plane. The form of 
the estimate suggests the possibility of an optical filtering imple- 
mentation. We note that the ML estimate implies a solution that is 
remarkably similar to the '‘optimum position arithmetic’’ derived 
by Tanaka, et al. (auth) 


14168 Comparison of the measurement of beam-current densi- 

ties in an electron microscope using a Faraday cup and solid-state 

detector. Howitt, D.G.; Thomas, G.; Toutolmin, W. (Department of 

Materials Science and Engineering, — of Engineering, 

Lawrence Berkeley Laboratory, University of California, Berkeley, 

a 94720). J. Appl. Phys.; 47: No. 4, 1694-1696(Apr 
). 


A Faraday cup has been constructed which is capable of ac- 
curately measuring beam-current densities in the image plane of an 
ron microscope. This device has been employed to calibrate a 
solid-state detector typical of those often used to measure such 
small electron intensities. The ability of the solid-state detector to 
distinguish single electrons was found to be a sensitive function of 
the incident electron intensity. Important applications of this work 
include investigations of radiation damage in beam-sensitive 
materials, e.g., biological specimens. 


14169 New 80-lens oscilloscope camera for routine dynamic 
a sein phy. dos Remedios, L.V.; Weber, P.M.; Anger, H.O. 
(Univ. of California, Berkeley). J. Nucl. Med.; 17: No. 4, 290- 
296(Apr 1976). 

A simple, reliable, and cost-effective 80-lens photographic 
camera records dynamically from the oscilloscope of a scintillation 
camera without degradation of spatial resolution or data loss. Most 

ic events can be recorded completely and without inter- 


INSTRUMENTATION 


Tuption on a single 9 x 12-cm negative film as 40 sequential time- 

. using one of six available exposures per frame. In addition, 
40 simultaneous sequential time-frames of four times the chosen 
duration may bracket a transient event with increased data density. 
The 80-lens camera has been used — for perfusion scintig- 
raphy of brain, heart, liver, kidneys, lungs with excellent 
results. 


RADIATION DOSEMETERS 
REFER ALSO TO CITATION(S) 15120 


14170 (AD/A—008317) Test models of tactical dosimeters 
IM185 and IM188. Research and development technical report. 
Kronenberg, S. (Army Electronics Command, Fort Monmouth, 
N.J. (USA)). Mar 1975. 28p. (ECOM—4298). NTIS $3.75. 
Tactical Dosimeters IM185 (Army version) and IM188 (Air 

Force version) are used to measure Genes of 
fast neutrons delivered at low rates as well as at extremely _ 
rates, which correspond to the radiation from fallout and 
oa initial radiation from tactical nuclear weapons, respective- 
e: This report describes techniques developed to alleviate the dif- 

ulties encountered in the use and maintenance of previous test 
models. (GRA) 


14171 (CONF-740701—, 321-327) Passive environmental 
neutron dosimeter. Apt, K.E.; Schiager, K.J. (Los Alamos Scientific 
Lab., NM). Jul 1974. 

From 2. international conference on nuclear methods in en- 
vironmental research; Columbia, Missouri, USA (29 Jul 1974). 

In Proceedings of the second international conference on 
nuclear methods in environmental research. 

A passive environmental neutron dosimeter was developed 
for use in the environs of the Clinton P. Anderson Meson Physics 
Facility. The dosimeter is a 0.25-m-diam spherical polyethylene 
moderator which incorporates 2 fission-fragment track registry as- 
semblies. Enriched **U serves as the fission radiator, and 10-~m- 
thick polycarbonate foil is the fission-track registry material. 
Latent fission tracks are chemically etched with base and sub- 
sequently counted with an automatic digital spark counter system. 
The neutron dosimeter is insensitive to radiation other than 
neutrons, and an exposed registry foil becomes a permanent record 
of integrated neutron dose equivalent. The dosimeter response is 
approximately proportional to the incident neutron dose 
equivalent. Calibration and field exposures indicate that dose 
equivalent values as low as 0.1 mrem can be accurately measured. 
The environmental neutron dosimeter in conjunction with ther- 
moluminescent dosimetry materials has been used to characterize 
environmental radiation levels resulting from nuclear accelerator 
operations. 


14172 (CONF-741040—P2, pp 65-85) Radiation dosimetry 
with thin films. McLaughlin, W.L. (National Bureau of Standards, 
Washington, DC). 1974. 

From 3. conference on the use of small accelerators; 
Denton, Texas, USA (21 Oct 1974). 

In Proceedings of the third conference on application of 
small accelerators. Vol. Il. 

A thin self-supported or laminated layer of rad‘ation-sensi 
material is useful for measuring or monitoring the energy deposi 
by a radiation beam passing through that layer. If (1) the film is 
thin enough in relation to the range of the incident radiation parti- 
cles in the absorbing material and (2) the incident radiation spec- 
trum can be approximated sufficiently, the absorbed dose or dose 
rate in materials surrounding the thin layer can be determined by 
applying fairly simple cavity-theory considerations (i.e., factoring 
by stopping power ratios in the case of charged-particle beams). 
Some sensing materials that may be used as dosimeters in accelera- 
tor beams are thin calorimetric bodies, solid-state detectors, and 
ceramic, plastic, or dyed plastic layers. Major sources of error that 
must be accounted for are instabilities, non-linearities, variations of 
response with dose-rate and spectral changes, environmental fac- 
tors, inconsistencies in the quality of the sensing material, and im- 

isions in the analysis of the radiation effect. A primary ad- 

vantage afforded by thin-film dosimetry is its capability of supply- 
ing dose distribution data near interfaces of different materials. 


14173 (ORO—4814-5) Electrochemical etching amplification 
of low-let recoil particle tracks in polymers for fast neutron 
dosi . Sohrabi, M.; Morgan, K.Z. (Georgia Inst. of Tech., At- 
lanta (USA). School of Nuclear — Nov 1975. Contract 
AT(40-1)-4814. 231p. Dep. NTIS $8.00. 

Thesis. 

An electrochemical etching method for the amplification of 
fast-neutron-induced recoil particle tracks in polymers was in- 
vestigated. The technique gave superior results over those obtained 
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by conventional etching methods especially when, geigentensts 
trochemical etching systems capable of multi-foil processing were 
designed and constructed to demonstrate the feasibility of the 
for large-scale dosimetry. Electrochemical 
—_ parameters were studied including the nature or type of 
lymer foil used, foil thickness and its effect on etching time, 
= applied voltage and its frequency, the chemical composition, 
concentration, and temperature of the ye cpecre| distance and angle 
between the electrodes, and the t icles such as recoil 
les including protons. Recoi track density, mean 
track diameter, and optical density as Stedons of the mentioned 
ters were determined. Each parameter was found to have a 
distinct effect on the etching results in terms of the measured 
responses. Several new characteristics of this fast neutron 
dosimetry method were studied especially for personnel dosimetry 
using various radiation sources such as nuclear reactors, medical 
pe eggs and isotopic neutron sources. The dose range, neutron 
energy dependence, directional response, a lag characteristics, 
neutron threshold energy, etc. were investigated 


14174 (UCID—17040) Semiautomatic dosimeter loader. Kadi, 
W. (California Univ., Livermore (USA). Lawrence Livermore 
_— 13 Feb 1976. Contract W-7405- -Eng-48. 14p. Dep. NTIS 


$3.5 

semiautomatic dosimeter loader for TLD badges now in use at 
Lawrence Livermore Laboratory is given. 


14175 Long-term dosimetry. Morgan, W.C. (Pacific Northwest 
_ Richland, WA). J. Test. Eval.; 3: No. 3, 217-219(May 
). 

From ASTM minisymposium on neutron dosi and 

——— for materials applications; San Diego, CA (3 
) 

It should be assumed that the of the neutron energy 
spectrum and the neutron flux intensity will change during a long- 
term materials irradiation. The neutron dosimetry effort should 
have three primary goals: (1) dosimetry should be concentrated on 
the range of neutron energies of most importance for the radiation 
damage process; (2) the effective half-lives of the dosimeters 
should be less than the irradiation duration; and (3) appropriate 
corrections should be made for changes in the neutron spectrum 
and flux intensity during the irradiation. (auth) 


14176 LiF based on radiophotoluminescence (RPL). 
Levita, M. (Soreq Nuclear Research Centre, Yavne, Israel); 
Schlesinger, T.; Friedland, $.S. IEEE Trans. Nucl. Sci.; NS-23: No. 
1, 667-674(Feb 1976). 

From 22. nuclear science symposium and 7. nuclear power 
systems symposium; San Francisco, CA, USA (19 | Nov 1975). 

A dosimetric method based on the radi jophotc 

(RPL) &f single crystals and extruded pellets of LiF has been 
developed. Thermoluminescence dosimetry (TLD) with LiF is cur- 
rently used in clinical applications because of its tissue equivalency 
response and its physical characteristics; e.g. small size, non-sen- 
sitivity to humidity, flexibility in geometrical form, etc. Disad- 
vantages of TLD are: (a) it saturates at a dose level beginning at 
several hundred R and (b) the readout process is destructive. In 
many clinical applications a dosimeter is needed that can operate 
at _ “¥ doses. An RPL method using LiF was developed which 
can used at higher doses and maintains tissue equivalency 


Tesponse. (auth) 
NUCLEAR SPECTROSCOPIC INSTRUMENTAION 
REFER ALSO TO CITATION(S) 15080, 15175 


14177 (UCRL—5007-75-1, pp <7 Instrument 
configuration for 


development: 

improved electronics LLL neutron spectrometer 
system. 15 Aug 1975. 

In Hazards control progress report No. 50, January—June 


1975. 
Progress on instrument development at LLL is described. 
+7 a covered include: improved electronics configuration for 
neutron spectrometer system; development of a high resolu- 
< neutron spectrometer for field use; modified chlorine and 
hydrogen chloride cartridge testing system; and a portable gamma 
spectrometer. (GHT) 


14178 (UCRL—S5S007-75-1, pp Instrument 
15 At 1975 
ug 


en In Hazards control progress report No. 50, January—June 
Calibration of the LLL neutron spectrometer system is 
described. The characteristics of the proportional counters used 
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with the instrument have been determined with respect to 

detection efficiency; pulse height 

) 


14179 (ORNL-tr—4077) Scintillation gamma _ spectrometry 
with a stilbene crystal. Kolevatov, Yu.I.; Kukhtevich, V.1; 
Goryachev, I.V. Translated M. Gerrard from Vopr. Dozim’ 
Zashch. Izluch., Mosk. Inzh. Fiz. Inst., Sb. Statei; No. 10, 131- 
137(1969). 7p. Dep. NTIS $3.50. 

A method of converting apparatus for amplitude dispersion 
to energy dispersion of gamma quanta measured with a single stil- 
bene crystal gamma spectrometer is described. One of the main 
advantages of this spectrometer is the possibility of practically 
simultaneous measurement by one detector of gamma and neutron 
spectra. (WHK) 


14180 Neutron spectrum analysis from dosimetry experiments. 
Kam, F.B.K. (Oak Ridge National Lab., TN); Stallmann, F.W. J. 
Test. Eval.; 3: No. 3, 211-216(May 1975). 

From ASTM minisymposium on neutron dosimetry and 
cage analysis for materials applications; San Diego, CA (3 

). 

A fairly good approximation to a neutron 
obtained commensurable with the accuracy of the activity and 
cross-sectional measurements. However, these roximations are 
valid only in regions where the coverage is determined by the cross 
sections and spectrum used and may be locally disturbed by poor 
resolution. Coverage and resolution are two properties which 
determine the goodness of a given monitor set. The trial 
influences the outcome of the unfolding only to the extent that the 
pen ed set fails to provide the necessary coverage and resolution. 
(auth) 


14181 NE-213 neutron spectrometry system for measurements 
of 15 MeV. Johnson, R.H.; Wehring, B.W.; eng J.J. (Univ. of 
Illinois, Urbana). Natl. Bur. Stands. (U. S. ), Spec. Publ.; 1: 62- 
65(Oct 1975). 

From Proceedings on nuclear cross section and technology; 
wae District of Columbia, USA (3 Mar 1975). 

NBS-SPEC.PUBL.—425(Vol. 1); CONF-750303—P1. 

A 5-cm by 5-cm NE-213 scintillator mounted on a S6AVP 
PM tube is used with a bridge utilizing two high voltage supplies 
and giving good linearity and good pulse shape discrimination. The 
cross-over timing method is used to discriminate against gamma- 
ray events. Measurements of a **Cf and D-T source were used to 
test the linearity of the system. The **Cf measurement is in good 
agreement with earlier results and is fit by a Maxwellian distribu- 
tion with a temperature of 1.43 MeV. A modified version of the 
COOLC unfolding code was used to obtain neutron spectra. This 
code, FORIST, optimizes the neutron energy resolution through an 
iterative process. A measured Pu-Be spectrum is used to demon- 
strate the benefits of the modified unfolding procedure. The Pu-Be 
spectrum is also in good agreement with earlier results. The 9.7 
MeV peak of the Pu-Be neutron spectrum is resolved when the 
FORIST code is used, but not when the COOLC code is used with 
the window width data distributed with the COOLC and FERDOR 
code package. 


14182 Future of semiconductor gamma-ray spectrometers. Ar- 
mantrout, G.A.; Yee, J.H.; Sherohman, J.W.; Swierkowski, S.P. 
(Univ. of California, Livermore). Trans. Am. Nucl. Soc.; 22: 
123(Nov 1975). 

From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


rum can be 


14183 New gain equation for multichannel pulse analysis. 
Gleason, G. (Oak Ridge Associated Universities, TN). Radiochem. 
Radioanal. Lett.; 23: No. 4, 221-223(29 Nov 1975). 

A model of the form E = a + bx + c/x? is proposed as a 
better mathematical relationship for equating energy to channel 
number in multichannel spectrometry when nonlinearities are 
known to exist in the lower channels. (auth) 


14184 IAEA experience in the development and use of CdTe 
gamma spectrometric systems for tion. de 
Carolis, M.; Dragnev, T.; Waligura, A. (International Atomic Ener- 
gy Ag Cis, Vienna). IEEE Trans. Nucl. Sci.; NS-23: No. 1, 70- 
(Fe 
From sy nuclear science symposium and 7. nuclear power 
systems symposium; San Francisco, CA, USA (19 Nov 1975). 
The principal non-destructive assay systems used by the 
Agency in safeguards verification activities are passive techniques, 
icularly those which use signatures of gamma ray. The reason 
is that passive techniques are adaptable to the portable equipment 
of the international inspector. Further development and miniatu- 
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rization of the portable equipment for nuclear material assay mea- 
surements depend on the availability of 
gamma spectrometric detectors with significantly better resolving 
power than that of scintillation detectors and which can operate at 
room temperature. One of the most promising materials for such 
detectors is CdTe. Recent IAEA experience in the development 
and use of new semi-conductor spectrometric systems (mainly with 
CdTe detectors of different origins—USA, France, 
Czechoslovakia) and their use for nuclear material assay measure- 
ments are summarized. (auth) 


14185 Fe-doped purity GaAs as a room 
gamma-ray detector. Kobayashi, T.; Kura, I.; Hojo, 
A.; Sugita, T. (Tokyo Shibaura Electric Co.). JEEE Trans. Nucl. 
Sci.; NS-23: No. 1, 97-101(Feb 1976). 
From 22. nuclear science symposium and 7. nuclear 

Francisco, CA, USA (19 Nov 1975). 

e-doped high purity GaAs crystals have been grown using 
a vertical-type fealichiens epitaxial technique and have been stu- 
died as room temperature gamma-ray spectrometric detectors for 
nuclear fuel safeguards. To improve the detector gamma-ra 
iency, a double-epitaxi wae 
(auth) 


14186 Preliminary studies on mercuric iodide soft. 
detector. Chung, M.K.; Cho, S.W. (Korean Atomic Ene 
Research Inst., Seoul). IEEE Trans. Nucl. Sci.; NS-23: No. 1, 112- 
116(Feb 1976). 

From 22. nuclear science symposium and 7. nuclear 
systems symposium; San Francisco, CA, USA (19 Nov 1975). 

Tetragonal mercuric iodide single crystals were grown and 
applied to the fabrication of soft-gamma-ray detectors with high 
detection efficiencies and moderate energy resolutions. The studies 
included: (1) the dependency of single crystals grown by various 
techniques such as solution growth including recrystallization of 
the vapor transport grown crystal, vapor transport growth and tem- 
perature oscillation growth techniques on detector characteristics, 
(2) polarization effects, (3) electrical contacts problem, (4) fast- 
neutron-induced radiation damage and (5) linearity between pulse 
heights and energies. The detectors with various thicknesses from 
approximately 50 to 1000 microns applied to the x-ray 
fluorescence analysis proved to be a very promising tool in this 
field for the wy basen pe and charge collection efficiencies 
examination of the detector of various thicknesses. (auth) 


14187 Large area reach-through avalanche diodes for x-ray 
yy. Webb, P.P.; McIntyre, R.J. (RCA Ltd., Ste. Anne de 

Bellevue, Quebec). JEEE Trans. Nucl. Sci.; NS-23: No. 1, 138- 
144(Feb 1976). 

From 22. nuclear science symposium and 7. nuclear 
systems symposium; San Francisco, CA, USA (19 Nov 1975). 

Large area reach-through avalanche diodes have been stu- 
died for use in room temperature X-ray spectroscopy applications. 
Gains in the range 10-80 have been measured, for diodes of area 
12 and 25 mms?. Resolutions down to about 600 eV FWHM have 
been obtained for 5.9 keV X-rays. Various factors limiting resolu- 
tion are discussed. The useful energy range is approximately 
1.5—20 keV. (auth) 
14188 Spectrometer performance of n-type cadmium telluride 
x- and y-ray detectors. Dabrowski, A.J. (Inst. of Nuclear Research, 
Swierk, Poland). Chwaszczewska, J.; Iwanczyk, J.; Triboulet, R.; 
— Y. IEEE Trans. Nucl. Sci.; NS-23: No. 1, 171-176(Feb 

). 


From 22. nuclear science symposium and 7. nuclear power 
systems symposium; San Francisco, CA, USA (19 Nov 1975). 

Highly perfect n-type CdTe single crystals grown by the 
sealed-ingot-zone refining method have been to fabricate 
semiconductor surface-barrier detectors for X- and low-energy y- 
ray analysis. An energy resolution of 2.0 keV (fwhm) and 1.5 keV 
(fwhm) was achieved for 59.5 keV y-rays from *'Am and 5.9 keV 
characteristic K X-ray line from “Fe source, ap ete Spectra 
were measured at room temperature with low detector bias. The 
observed full energy peak of 59.5 keV y-rays has been compared 
with the theoretical peak calculated for a surface-barrier junction 
with fixed space charge, the trapping effects being taken into ac- 
count. (auth) 


14189 Pseudo-Gaussian transfer functions with 
baseline recovery. Mosher, C.H. (Nuclear Equipment as San 
ise CA). IEEE Trans. Nucl. Sci.; NS-23: No. 1, 226-228(Feb 

From 22. nuclear science symposium and 7. nuclear power 
systems symposium; San Francisco, CA, USA (19 Nov 1975). 

The transfer function comprised of (2n + 1) poles unit 
Spaced in the w direction on the line s = -D in the s plane is 
analyzed in the time domain and shown to have the response F/sub 
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ussian the afterpulses are theoretically 
down by about a factor of 8 x 107° and are experimentally ac- 
= rrr such an analog signal processor (D = 
‘a Sg 3, unit time = 20 us.) shows excellent shift vs. input rate. 
au 


14190 New to timing: the fast—fast system. - 
W.H. II; Lynn, K.G. (Brookhaven National Lab., U , NY). 
IEEE Trans. Nucl. Sci.; NS-23: No. 1, 229-233(Feb 1976). 

From 22. nuclear science symposium and 7. nuclear power 
systems symposium; San Francisco, CA, USA (19 Nov 1975). 

A dual channel constant fraction timing discriminator incor- 

porating multiple energy windows and coincidence logic has been 
developed. Incorporation of energy discrimination and fast coin- 
cidence logic into the timing channel has distinct advantages in 
terms of system simplicity, stability and data rates. A prototype ap- 
plying the F* roach has been constructed and tested. The 
system gives a “Co FWHM of approximately 210 psec at a singles 
rate of ter than 7.5 x 10° sec™' (approximately 1200 coin- 
cide sec). 
14191 New constant fraction timing system with improved time 
derivation characteristics. Bedwell, M.O.; Paulus, T.J. (ORTEC, 
Inc., Oak Ridge, TN). JEEE Trans. Nucl. Sci.; NS-23: No. 1, 234- 
243(Feb 1976). 

From 22. nuclear science symposium. and 7. nuclear power 
systems symposium; San Francisco, CA, USA (19 Nov 1975). 

A constant fraction timing system having excellent time 
derivation properties over a wide dynamic range of signals is 
described. Leading edge walk is significantly reduced by arming 
the constant fraction zero-crossing circuit with a discriminator that 
is separate from the energy discriminator. Timing resolution with 
Ge(Li) detectors can be improved by the optional use of a slow 
risetime reject circuit, but only at the expense of reduced counting 
efficiency. This performance trade-off is described in detail. Exten- 
sive data are presented on the timing performance in y-y coin- 
cidence experiments. (auth) 


14192 Sealed xenon gas scintillation proportional counter for x- 
ray astronomy. Andresen, R.D.; Karlsson, L.; Taylor, B.G. 
(European Space Agency, Noordwijk, Netherlands). JEEE Trans. 
Nucl. Sci.; NS-23: No. 1, 473-475(Feb 1976). 

From 22. nuclear science symposium and 7. nuclear power 
systems symposium; San Francisco, CA, USA (19 Nov 1975). 

A gas scintillation proportional counter operating without 
the conventional gas purification system, for use in instruments for 
x-ray astronomy, is under development. A parallel grid detector 
has been built employing ultra high vacuum technology, equipped 
with a roamggnet. gurl to maintain purity, filled with xenon at one 

re sealed. The detector does not employ a 
wavelength shifter (the: scintillation being in the UV region) and 
no attention was paid to optimising the light collection efficiency. 
The experimental results demonstrate that the output signal is in 
the form of a pulse-train, which offers unforeseen possibilities for 
direct digital energy measurements, involving high frequency pulse 
counting and pulse-train length discrimination for the vetoing of 
particles producing extended ionization trails. (auth) 


14193 Crystal x-ray py and polarimetry on OSO-8. 
Mitchell, D.; Rochwarger, I.; Sackson, M.; Bischoff, G.; Bodine, O. 
(Columbia Univ., New York). JEEE Trans. Nucl. Sci.; NS-23: No. 
1, 480-486(Feb 1976). 

From 22. nuclear science symposium and 7. nuclear power 
systems symposium; San Francisco, CA, USA (19 Nov 1975). 

A satellite-borne, high-sensitivity crystal X-ray spectrometer 
and an X-ray polarimeter have been orbited in the OSO-8 
spacecraft. In the quiet Sun or solar-flare mode, the spectrometer 
records a spectrum of solar X-rays from 1.4 to 8 keV every 10 s. 
In the stellar mode, the instrument measures the spectra from 2 to 
8 keV of celestial X-ray sources. The focusing crystal X-ray 

larimeter measures the polarization of X-ray emission at 2.6 and 
.2 keV from celestial sources. (auth) 


14194 Detector system for in situ spectrometric analysis of 
*1Am and Pu in soil. Kirby, J.A.,; Anspaugh, L.R.; Phelps, P.L.; Ar- 
mantrout, G.A.; Sawyer, D. (Univ. of California, Livermore). JEEE 
Trans. Nucl. Sci.; NS-23: No. 1, 683-689(Feb 1976). 

From 22. nuclear science symposium and 7. nuclear power 
systems symposium; San Francisco, CA, USA (19 Nov 1975). 

This system for quantitative analysis of Pu in soil via *'Am 
has four 2.5-mm high-purity Ge detectors of 33 cm? total detecting 
surface area. These detectors are paralleled by gating circuitry to 
avoid the degradation of energy resolution associated with elec- 
tronic output summing. In field tests the system was approximately 
three times as sensitive as a 70-cm* Ge(Li) detector and —_— 
mately an order of magnitude more sensitive than the LER 


system. (auth) 


n/(t) = C/sub n/e/sup -Dt/sin/sup 2n/(t/2), idi lean " 
veh n/(t/2), providing a pseu 
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14195 Investigation of *”Rn in subsurface waters as an 
predictor. Smith, A.R. (Univ. of California, Berkeley); 
, H.R.; Mosier, D.F.; Asaro, F.; Wollenberg, H.A.; Ki 
C.Y. IEEE Trans. Nucl. Sci.; NS-23: No. 1, 694-698(Feb 1976). 
From 22. nuclear science symposium and 7. nuclear power 
symposium; San Francisco, CA, USA (19 Nov 1975). 
Changes of Ra content of well waters in seismically active 
regions may provide earthquake precursor signals, according to re- 
ports of on Russian work. A high-precision y-ray 
system for continuous monitoring of radon in wells and springs has 
been developed at the Lawrence Berkeley Laboratory, where 
monitoring began in April 1975, and has been extended to other 
sites including the San Andreas fault zone. (auth) 


14196 In situ y using Ge(Li) detectors. 
Sakai, E.; Terada, H.; Katagiri, M. (Japan Atomic Energy 
Research Inst., Ibarakiken). JEEE Trans. Nucl. Sci.; NS-23: No. 1, 

rom 22. nuc science um . nuc power 
systems symposium; San Francisco. CA, USA (19 Nov 1975). 

A portable 73 cm* closed-end coaxial Ge(Li) gamma-ray 
spectrometer was made and in-situ measurement of environmental 
gamma-rays has been carried out. The detector has 17.5 percent 
se detection efficiency and 2.5 keV FWHM energy resolution 

1333 keV gamma-rays at a source-to-detector distance of 25 
cm. The peak counting rate per unit flux of 662 keV gamma-rays 
was 3.62 cps/photon/cm? sec and FWHM was 2.1 keV. Peak 
counting rate dependence on incident direction of parallel beam of 

ma-fays was measured to find correction factors for in-situ 
ta analysis. From the in-situ measurements, the concentrations 
of *U, . “K, and ™"Cs in the soil and their contributions to 
the total exposure rate at the detector were induced. These results 
are compared with those of low level Ge(Li) spectrometer mea- 
surement of soil samples and with those of in-situ measurement 
using a 3’’ x 3’’ Nal(TI) detector rum-to-dose conversion 
rator method. Another Ge(Li) detector having a special lead 
ield was made to detect only gamma-rays from plumes. (auth) 


14197 Evaluation of standardized Ge(Li) gamma ray detectors 
for low level environmental measurements. Walford, G.V.; Cooper, 
J.A.; Keyser, R.M. (ORTEC, Inc., Oak Ridge, TN). JEEE Trans. 
Nucl. Sci.; NS-23: No. 1, 734-742(Feb 1976). 

From 22. nuclear science symposium and 7. nuclear 
systems symposium; San Francisco, CA, USA (19 Nov 1975). 

Counting sensitivity for standardized Ge(Li) detectors has 
been determined for a large number of detector-sample geometries 
and counting conditions. It has been found that relatively simple 

ms can Satisfy a majority of applications, thereby resulting in a 

favorable cost-effective approach to environmental measurements. 
Recommendations are made for the improvement of me 
counting parameters for specific applications, resulting in max- 
imum counting capability for a given detector system. (auth) 
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REFER ALSO TO CITATION(S) 14011, 14078, 14081, 14082, 
14083, 14084, 14085, 14087, 14089 


14198 (ANL/HEP/PR—76-11) MATCH package for the ANL 
three-view geometry program. Gieraltowski, G.F. (Argonne Na- 
tional Lab., Ill. (USA)). Feb 1976. 80p. Dep. NTIS $5.00. 

The ANL MATCH package consists of a set of 13 subrou- 
tines which are linked to the current 12-foot and 15-foot versions 
of the ANL TVGP program. Their purpose is to match the tracks 
from the various measured views to obtain a ae matched set of 
tracks to be processed by TVGP. The MATCH package can effec- 
tively handle up to 20 tracks per event measured in 2 or 3 views 
and, in cases of ambiguous match solutions, allow up to 10 match 
ambiguities. A basic assumption made is that the same number of 
tracks is measured in each view. MATCH can work in either two 
or three measured views with the assumption that, if only two 
views are measured, the last point measured on each track is a 
good ee of the true end-point of the track. This is not 
to say that, if this assumption is false, that MATCH cannot obtain 
a match solution. It is true, however, that the probability of obtain- 
ing a match solution is inversely proportional both to the number 

tracks per vertex and to the momentum of the tracks. Current 
uses of MATCH are in obtaining match solutions for two-view K~p 
(6.5 GeV/c) events measured on POLLY Ill and in obtaining 
match solutions for events with large numbers of tracks (3 to 10) 
produced by an anti v p interaction in the FNAL 15-foot bubble 
chamber with a spectrum of momentum values ranging from 5 to 
25 Gev/c. (RWR) 


14199 (BNL—20784) MPS Data Acquisition System. Eiseman, 
S.E.; Miller, W.J. (Brookhaven National Lab., Upton, N.Y. 
(USA)). 25 Sep 1975. vp. Dep. NTIS $5.50. 
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A description is given of the data acquisition system used 

with the multiparticle” spectrometer facility at 
Detailed information is provided on that part of the system which 
connects the detectors to the data handler; namely, the detector 
electronics, device controller, and device port optical isolator. 
(GHT) 
14200 (LBL—4611) Superconducting detector magnets: alter- 
natives and choices. Green, M.A. (California Univ., Berkele 
(USA). Lawrence Berkeley Lab.). Nov 1975. Contract W-7405- 
Eng-48. 33p. Dep. NTIS $3.50. 

Detectors for colliding beam experiments will require mag- 
netic fields in order to detect and analyze charged particles. Often 
it is best to use a superconducting magnet to generate this field. 
Several kinds of superconducting magnets can potentially be used 
in the charged particle detectors. The solenoid appears to be the 
best type of superconducting magnet for this type of physics. 
Three kinds of superconducting solenoids can be used. The kind of 
solenoid magnet to be used in the — is dictated by the 
physics outside of the magnet coil. A low current density conven- 
tional solenoid and two types of high current density magnets 
— permit physics to be performed outside the magnet are 

iscussed. 


14201 (LBL—4624) Four-deep charge-time and pulse-width 

discriminator for delay line MWPC's. Lee, K.L.; Kirsten, 
F.A.; Grigorian, A.; Guiragossian, Z.G.T. (California Univ., 
Berkeley (USA). Lawrence Berkeley Lab.). Nov 1975. Contract 
W-7405-eng-48. Sp. (HEPL—4624; CONF-751116—33). Dep. 
NTIS $3.50. 

From Nuclear science symposium; San Francisco, Califor- 
nia, USA (17 Nov 1975). 

A discriminator has been developed for digitizing both inter- 
cepted total charge and location of electromagnetic shower and 
particle trajectories in multi-wire proportional chambers read by 
delay lines. Determination of shower trajectory is aided by video 
signal integration followed by centroid-locating discrimination. 
Calibrated run-down of the signal integrating capacitor gives the 
charge information above a given threshold level. The discrimina- 
tor is designed to handle up to four shower-induced video signals 
per event by incorporating steering circuits within the module. 
Each video signal is examined for time over an adjustable 
threshold. Video pulses with separation of less than 20 nsec are 
treated as a single pulse. Counter-logic circuits indicate the 
number of video signals digitized. These signal processing circuits 
provide a first level of data sifting which otherwise must be carried 
out with additional discriminator channels and added complexity in 
data recognition. 


14202 Use of GaSe semiconductor detectors for monitoring 
high energy muon beams. Mancini, A.M.; Manfredotti, C.; Murri, 
R.; Rizzo, A.; Quirini, A.; Vasanelli, L. (Univ., Bari, Italy). JEEE 
Trans. Nucl. Sci.; NS-23: No. 1, 189-197(Feb 1976). 

From 22. nuclear science symposium and 7. nuclear power 
systems symposium; San Francisco, CA, USA (19 Nov 1975). 

GaSe semiconductor detectors have been successfully tested 
during one year for monitoring muon beams in the GeV range in 
the neutrino experiment at CERN. Their performances are com- 
parable with those of commercial Si surface barrier detectors for 
this particular application. Crystal growth, detector fabrication and 
characterization are briefly described. Various advantages (cost, 
ruggedness, resistance to radiation damage, manufacturing sim- 
plicity, etc.) are discussed. (auth) 


14203 Design and performance of simple targeting 
monitors for high energy physics experimental areas. Hornstra, F. 
Jr. (Argonne National Lab., IL). JEEE Trans. Nucl. Sci.; NS-23: 
No. 1, T98-201(Feb 1976). 

From 22. nuclear science symposium and 7. nuclear power 
systems symposium; San Francisco, CA, USA (19 Nov 1975). 

Simple radiation monitors of coaxial ionization chambers 
are used at Fermi National Accelerator Laboratory to measure tar- 
geting efficiency of the external proton beam as it impinges on 
secondary particle production targets in the experimental areas. In 
some cases the system replaces the traditional target telescope 
formed of three scintillation counters connected in triple coin- 
cidence. When the target monitor is recessed in shielding, target- 
in, target out ratios of over 100 are achieved. A single, unshielded 
monitor residing near the target yields a ratio of 10 for 300 GeV 
incident protons on a tungsten target 120 mils in diameter by 2 in. 
long. A companion background monitor allows this ratio to be in- 
creased by at least an order of magnitude. Evidence indicates that 
these simple detectors, properly located, constitute a viable target 
monitoring system which has operated with incident proton beams 
having intensity rates ranging from less than 10"! protons sec™' to 
greater than 10" protons in 20 psec. (auth) 
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Trans. Nucl. Sci.; NS-23: No. 1, 202-205(Feb 1976). 

From 22. nuclear science symposium and 7. nuclear 
systems symposium; San Francisco, CA, USA (19 Nov 1975). 

The principle of the cme pa chamber was recently 
introduced. It combines a gaseous drift space where the electrons 
liberated by an ionizing particle drift in an electric field, and a 
sensing device where the arrival of the electrons at the end of the 
drift space produce a flash of light detected by a photomultiplier. 
In contrast to an ordinary drift chamber, where the electrons are 
detected by the pulses of a proportional counter, the detection re- 
lies on a different principle: under proper conditions of electric 
field and gaseous compositions, electrons drifting in an electric 
field produce light without charge amplification. One advantage of 
this mode of operation relies on the absence of space charge ef- 
fects limiting the 7 rates of proportional counters. Results 
ay using mixtures of Xe and N, are presented and discussed. 
( 


14205 angle measurements with large aperture scintil- 
lators. Schneid, E.J. (Grumman Research Corp., Bethpage, NY). 
IEEE Trans. Nucl. Sci.; NS-23: No. 1, 214-216(Feb 1976). 

From 22. nuclear science symposium and 7. nuclear 
systems symposium; San Francisco, CA, USA (19 Nov 1975). 

A technique is described for the measurement of particle 
trajectory angle through a pair of scintillator tiles. Signal 
processing provides an analog signal proportional to the tangent of 
the angle between the particle trajectory and the axis normal to 
the pair of tiles. This signal is readily available for use in fast deci- 
sion logic if required: i.e., sorting energy loss signals from the tiles 
according to geometrical factors or restricting the events to be 
analyzed on the basis of incident direction. (auth) 


14206 Low power CAMAC drift chamber time digitizer 
system. Droege, T.F.; Watson, M.M.; Wesson, T.R. (Fermi Na- 
tional Accelerator Lab., Batavia, IL). JEEE Trans. Nucl. Sci.; NS- 
23: No. 1, 248-250(Feb 1976). 

From 22. nuclear science symposium and 7. nuclear power 
systems symposium; San Francisco, CA, USA (19 Nov 1975). 

A drift chamber time digitizer system has been designed 
which combines direct counting and time stretching techniques. By 
time stretching for only the low order bits, most logic can be low 
power Schottky TTL allowing 3 channels of 3 ns time resolution in 
a no ea CAMAC module while holding conversion time to 
less 1 ws. (auth) 


14207 Two-dimensional proportional chamber readout using 
digital ues. Jeavons, A.P.; Ford, N.; Lindberg, B.; Parkman, 
C.; Hajduk, Z. (CERN, Geneva). JEEE Trans. Nucl. Sci.; NS-23: 
No. 1, 259-263(Feb 1976). 

From 22. nuclear science symposium and 7. nuclear 
systems symposium; San Francisco, CA, USA (19 Nov 1975). 

Two systems of two-dimensional proportional chamber 
readout are presented, using digital hardware techniques. Center- 
of-cluster readout is simple, cheap and very fast: 100 nsec dead- 
time. Center-of-gravity readout is slower, with a dead-time of 1 
usec, but capable of considerable electronic spatial resolution: 10 
um FWHM from 3 mm spaced channels. With this resolution the 
asymmetry of avalanche formation on anode wires has been ob- 


14204 Pewee drift chambers with moderate charge am- 
3 Charpak, G.; Majewski, S.; Sauli, F. (CERN, Geneva). 
EE. 


served. (auth) 

14208 Proportional chamber front end amplifier and — 
shaping circuit. Shapiro, S.L.; Gilchriese, M.G.D.; McShurley, D.G. 
(Stanford Univ., CA). JEEE Trans. Nucl. Sci.; NS-23: No. 1, 264- 


268(Feb 1976). 

From 22. nuclear science symposium and 7. nuclear power 
systems symposium; San Francisco, CA, USA (19 Nov 1975). 

A proportional chamber amplifier/discriminator package has 
been designed to perform well under conditions of high instantane- 
ous data rate and low duty cycle. The electronics system described 
is one which maximizes the detector area within the confines of a 
magnetic spectrometer (LASS) at the same time increasing the re- 
liability of the system by removing all electronics from the cham- 
bers to a position of easy access. Stability of the system is 
enhanced by having the electronics properly cooled, preventing 
large temperature variations from affecting electronic thresholds 

delays. We have reduced crosstalk and RF pickup problems by 
using shielded coaxial cables to transport the signal from the 
chamber to the amplifier. (auth) 


14209 Deadtimeless shift style readout scheme for mul- 


I chambers. Shapiro, S.L.; Gilchriese, M.G.D.; 
Friday, R.G. (Stanford Univ., CA). IEEE Trans. Nucl. Sci.; NS-23: 
No. I, 269-273(Feb 1976). 
From 22. nuclear science symposium and 7. nuclear power 
systems symposium; San Francisco, CA, USA (19 Nov 1975). 
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A proportional chamber readout scheme has been 
developed which stores each wire’s data in a 40 MHz “shift re- 
gister’’ while a decision to retain an event is made. System delay, 
resolving time and s time are adjustable ters and mul- 
tiple hits on a wire, within the storage time, are retained. (auth) 


14210 New monolothic integrated circuit for multiwire propor- 
tional chamber (MWPC) read-out system. Bareyre, P. (CEN de 
Saclay, Gif-sur-Yvette, France); ay P.; Brisson, J.C. IEEE 
Trans. Nucl. Sci.; NS-23: No. 1, 274-278(Feb 1976). 

From 22. nuclear science symposium and 7. nuclear power 
systems symposium; San Francisco, CA, USA (19 Nov 1975). 

A new monolithic 8-channel PMOS integrated circuit has 
been developed for an experiment to be carried out on the CERN 
300 GeV accelerator. The circuit, read-out electronics and tests 
performed on 12 MWPC (total of 48,000 channels) are 
described and the results are presented. (auth) 


14211 Delay line readout to proportional 
chambers Lecomte, P.; Perez- 


electronegative gas 
Mendez, V.; Stoker, G. (Univ. of California, Berkeley). /EEE 
Trans. Nucl. Sci.; NS-23: No. 1, 279-280(Feb 1976). 
From 22. nuclear science symposium and 7. nuclear power 
symposium; San Francisco, CA, USA (19 Nov 1975). 

The delay line readout technique was adapted to propor- 
tional chambers using electronegative gas mixtures. This requires 
lines with improved rise time, but allows somewhat shorter delays; 
at the same time, we improved the two-pulse resolution. Our new 
line is 55 cm long, has a delay to rise time ratio of 50 for a delay 
of 2.1 ys; two pulse resolution in the middle of the line is of the 
order of 15 mm for equal amplitude pulses. We also investigated 
aluminum core and printed circuit delay lines. We found that the 
first ones are well suited for low to medium delays with medium 
two pulse resolution; the second ones are adapted to low delays 
and may have extremely good delay to rise time ratio in the dif- 
ferential stripline configuration. (auth) 


14212 MWPC instrumentation system with small dead—time 
and with provision for automatic and calibration. Olson, 
S.R. (Univ. of California, Berkeley); Kirsten, F.; Lee, K.L.; Turner, 
D.B.; Grigorian, A.; Guiragossian, Z.G.T. IEEE Trans. Nucl. Sci.; 
NS-23: No. 1, 281-285(Feb 1976). 
From 22. nuclear science symposium and 7. nuclear power 
systems symposium; San Francisco, CA, USA (19 Nov 1975). 
This paper describes some of the system features of a large 
array of instrumentation to be used for data collection in an ex- 
riment utilizing multi-wire proportional chambers (MWPC) of 
the amplifier-per-wire and the delay-line types. The system is 
designed to uniquely meet special functional uirements for 
background reduction and dead-time reduction in high counting- 
rate experiments at FERMILAB. (auth) 


14213 Delay line MWPC hazard signals inspector. Turner, 
D.B. (Univ. of California, Berkeley); Kirsten, F.; Guiragossian, 
Z.G.T.; Schilling, R. JEEE Trans. Nucl. Sci.; NS-23: No. 1, 286- 
288(Feb 1976). 

From 22. nuclear science symposium and 7. nuclear power 
systems symposium; San Francisco, CA, USA (19 Nov 1975). 

The Hazard Inspector is a CAMAC module which divides a 
MWPC delay line into 8 independent signal monitor and control 
segments. Independent control effectively reduces delay line occu- 
pation time and cuts the number of background and non-trigger 
particles accepted by the 4XQT charge-time-pulse-width digitizer, 
a device presented in a separate communication. Only segments 
containing legitimate information are digitized. Non-trigger related 
events are gated out at the digitizer, and contaminating hits are 
noted for computer correction. (auth) 


14214 Four-deep charge-time and pulse-width scaling dis- 
criminator for delay line MWPC’'s. Lee, K.L. (Univ. of California, 
Berkeley); Kirsten, F.A.; Grigorian, A.; Gui ian, Z.G.T. IEEE 
Trans. Nucl. Sci.; NS-23: No. 1, 289-290(Feb 1976). 

From 22. nuclear science symposium and 7. nuclear power 
systems symposium; San Francisco, CA, USA (19 Nov 1975). 

A discriminator has been developed for digitizing both inter- 
cepted total charge and location of electromagnetic shower and 
particle trajectories in multi-wire proportional chambers read by 
delay lines. Determination of shower trajectory is aided by video 
signal integration followed by centroid-locating discrimination. 
Calibrated run-down of the signal integrating capacitor gives the 
charge information above a given threshold level. The discrimina- 
tor is designed to handle up to four shower-induced video signals 
per event by incorporating steering circuits within the module. 
Each video signal is examined for time over an adjustable 
threshold. Video pulses with separation of less than 20 nsec are 
treated as a single pulse. Counter-logic circuits indicate the 
number of video sig digitized. These signal processing circuits 


provide a first level of data sifting which otherwise must be carried 
out with additional discriminator channels and added complexity in 
data recognition. (auth) 


14215 Distributed computer — in the laboratory environ- 
ment. Zacharov, B. (Daresbury ., Eng.). [EEE Trans. Nucl. 
Sci.; NS-23: No. 1, 436-441(Feb 1976). 

From 22. nuclear science symposium and 7. nuclear 
systems symposium; San Francisco, CA, USA (19 Nov 1975). 

The advent of CAMAC has had an important influence on 
the way in which systems are synthesized to meet the needs of 
data-acquisition, control and interactive computation in a laborato- 
ty environment. The modularity, standardization and widespread 
availability of Camac hardware, and the increasing standardization 
of conventional software packages have contributed greatly to the 
solution of highly complex system problems. In these problems, 
data networks are assuming a role of increasing importance. The 
present paper discusses these developments in the context of work 
done at Daresbury Laboratory, and illustrates them with specific 
examples. (auth) 


RADIOMETRIC INSTRUMENTS 
REFER ALSO TO CITATION(S) 14360 


14216 (CONF-741040—P2, pp 166-173) Neutron accelerator 
well logging. Hilchie, D.W. 1974. 

From 3. conference on the use of small accelerators; 
Denton, Texas, USA (21 Oct 1974). 

In Proceedings of the third conference on application of 
small accelerators. Vol. Il. 

Petroleum well logging using neutron borehole accelerators 
is reviewed. Since the introduction of the borehole neutron ac- 
celerator in 1959, several generations of logging instruments have 
been developed. These tools measure neutron lifetime, neutron ac- 
tivation based on half life and radiation intensity of the activation 
products, and capture gamma ray spectroscopy. The borehole in- 
struments used, the effects of transmitting data over long cables, 
and the extreme operation environments encountered are 
discussed. The first commercial use of the pulsed neutron genera- 
tor in boreholes was the measurement of macroscopic thermal 
neutron absorption capture cross section. Elemental analysis of 
basic rock constituents has been performed. The latest commercial 
application is the carbon oxygen log in which gamma ray spec- 
troscopy is used to detect the carbon oxygen ratios in formations 
to determine the existence of oil in fresh water sands. Field exam- 
ples of logs and/or measurements involved in these determinations 
are included. 


14217 (Y-DA—6629) Coating thickness measurements using 
semiconductor detectors. Snow, S.G. (Oak Ridge Y-12 
Plant, Tenn. (USA)). 15 Jan 1976. Contract W-7405-eng-26. 30p. 
(CONF-760321—1). Dep. NTIS $4.00. 

From Meeting of the American Society for Nondestructive 
Testing; Los Angeles, California, United States of America *USA® 
(9 Mar 1976). 

This paper shows how high resolution gamma and X-ray 
semiconductor detectors make possible several new techniques for 
coating thickness measurements. First, one-sided measurements 
utilizing X-ray fluorescence and Compton scattering are described. 
Details of source selection and collimator design are given. Ad- 
vantages of these types of measurements are demonstrated by 
describing typical applications. Finally, a two-sided radiation at- 
tenuation technique is described. This technique, which involves 
measuring the intensity of radiation transmitted through the sample 
at several different energies, extends the range of coating thickness 
measurements and provides very accurate measurements. Data 
which demonstrate this capability are given. 


14218 In situ analysis of sedimentary pollutants by x-ray 
fluorescence. Wogman, N.A.; Rieck, H.G.; Kosorok, J.R. (Battelle 
Pacific Northwest Labs., Richland, Wash. (USA)). Nucl. Instrum. 
Methods; 128: No. 3, 561-568(15 Oct 1975). 

A prototype energy-dispersive, x-ray fluorescence analyzer 
has been tested which provides in situ analysis for upwards of 30 
elements in the 20 to 50 ppM range in the top millimeter of sedi- 
ment at water depths to 100m. The prototype analyzers consists of 
a ‘Cd excitation source and a solid cryogen-cooled Si(Li) x-ray 
detector with a 10 mil. Be entrance window. Details of the irradia- 
tion source, the detector, possible future improvements and the ac- 
tual in situ spectra of marine and freshwater sediments are 
discussed with respect to the detection of pollutants at existing en- 
vironmental concentrations. The observed spectra demonstrate the 
feasibility of using x-ray fluorescence analysis for the in situ mea- 
surement of several pollutant elements. (NL) 
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14219 Two-phase fluid density measurement with a two-beam 
radiation attenuation densitometer. Lassahn, G.D. (Aerojet Nuclear 
Co., Idaho Falls, ID). JEEE Trans. Nucl. Sci.; NS-23: No. 1, 357- 
358(Feb 1976). 

From 22. nuclear science symposium and 7. nuclear 

mposium; San Francisco, CA, USA (19 Nov 1975). 

Using prior knowledge or assumptions about possible dis- 
tributions of the two phases, the average density and the densi 
distribution of a two-phase fluid in a pipe can be determined wi 
a two-beam radiation attenuation densitometer. The procedure for 
using such a system is outlined and illustrated with an example. 
(auth) 


14220 Heat shield ablation sensor CdTe gamma detec- 
tors. Droms, C.R. (General Electric Co., Philadelphia); —— 
W.R.; Robison, A.G.; Entine, G. IEEE Trans. Nucl. Sci.; 23: 
No. 1, 498-500(Feb 1976). 

From 22. nuclear science symposium and 7. nuclear power 
systems symposium; San Francisco, CA, USA (19 Nov 1975). 

A miniaturized, flight proven gamma sensor embodying a 
CdTe device has been developed for applications of gamma 
backscatter to measurement of heat shield recession and nosetip 
shape change. A 10 mm diameter by 2 mm thick chlorine doped 
CdTe gamma detector operated at circa 50 volts bias was com- 
bined with an unusual preamplifier employing tripolar pulse shap- 
ing. The package, which incorporates mechanical isolation, damp- 
ing, and component rigidization, has operated satisfactorily under 
test at a random vibration level of 2 g’/sub c//Hz and peak 
sinusoidal acceleration of 10,000 g/sub c/ at a frequency of 24 
kHz. Several of these gamma sensors have been flown in a single 
=~ to obtain measurements of changes in nosetip shape. 
(auth) 


14221 Design study of a 200 keV scanning proton microprobe 
using a field ionization source. Singh, M.; Melvin, J.; Cho, Z.H. 
(Univ. of California, Los Angeles). JEEE Trans. Nucl. Sci.; NS-23: 
No. 1, 657-661(Feb 1976). 

From 22. nuclear science symposium and 7. nuclear 
systems symposium; San Francisco, CA, USA (19 Nov 1975). 

A preliminary design study has been conducted for con- 
structing a 200 keV scanning proton microprobe which utilizes the 
phenomenon of field ionization in hydrogen gas to create a proton 
source of extremely small dimensions and high ‘’brightness.’’ Cal- 
culations for the focusing action of a non-uniformly graded ac- 
celerating column, in conjunction with a superconducting magnetic 
solenoid indicate a final beam-spot size better than 50 A. The ulti- 
mate aim is to construct a high energy proton or heavy-ion 
microprobe which will rival or even excel the field emission 
scanning electron microscopes presently in use. Justification for 
using high energy protons (or heavy-ions) as probe particles in- 
stead of electrons is presented in this paper, along with details of 
the beam transport and focusing system. (auth) 


RADIATION EFFECTS ON INSTRUMENT 
COMPONENTS, INSTRUMENTS, OR 
ELECTRONIC SYSTEMS 


REFER ALSO TO CITATION(S) 13715 


14222 (AD/A—006642) Nuclear Electromagnetic Pulse 
(NEMP) hardened cables. Semiannual report, 1 Jul 1973-30 Jun 
1974. Wells, W.C. (IIT Research Inst., Chicago, Ill. (USA)). Jan 
1975. Contract DAABO7-73-C-0341. 69p. NTIS $4.25. 

When a system is exposed to a Nuclear Electromagnetic 
Pulse (NEMP), the cables which are used to connect the com- 
ponents act as antennas and couple NEMP energy into the system. 
The purpose of the program is to develop shields for a 26-pair 
communications cable which will significantly reduce the NEMP 
pickup. Because of the technical approach employed, however, 
many results of more general interest are chtsiond (GRA) 


14223 (AD/A—008368) Analysis of the response of a conduc- 
tor immersed in an EMP source region-the steady state. Topical re- 
. Mo, C.T.C. (R and D Associates, Santa Monica, Calif. 
(USA)). 24 Jan 1975. 49p. (RDA-TR—2301-009). NTIS $3.75. 
The problem of a conducting body immersed in air and illu- 
minated by a gamma-ray flux is discussed. In this EMP source 
coupling region, the charge, the current, and the field at the con- 
ducting body are of interest. A scheme was formulated for solving 
this problem by carefully decomposing the interaction into its vari- 
ous basic aspects concerning the effects of the incident gamma- 
rays only, of the driving Compton electron current, and of the 
ionized air conductivity. The effects are examined both separately 
and in combination. The author solves a simple case involving an 
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infinitel ducting and infinitely-dense spheroidal conductor illu- 
minated by a ’’steady’’ stream of gamma rays. This solution pro- 
vides ph insights into the EMP source region effects and illus- 
trates the scheme of theoretical analysis for more complex 
lems. Numerical results are developed for illustrative high-al- 
titude EMP exposures. Finally, a scheme is outlined to solve the 
time-dependent problem by extending the above method. 


14224 (AD/A—009595) Extended SCEPTRE. Volume II. 
Mathematical formulation. Final report, 15 May 1972—30 June 
1974. Becker, D. (GTE Sylvania, Inc., Needham Heights, Mass. 
Dec 1974. Contract F29601-72-C-0093. llip. NTIS 


See also Volume | dated Dec 1974, AD/A—009594. 

Volume 2 of Extended SCEPTRE covers the following sub- 

jects pertinent to the dc, ac, and transient solutions: treatment of 
matrices including me matrices, sources and source derivatives, 
integration routines including implicit integration, and d-c option 
and the adjoint (GRA) 
14225 (TID—26976) Electromagnetic pulse (EMP) protection 
engineering manual. Volume III. Interaction and coupling. Beven- 
see, R.M.; Deadrick, F.J.; Landt, J.A.; Miller, E.K. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). 6 Jan 1976. 
130p. Dep. NTIS $5.45. 

Data from canonical-problem solutions are presented for 
estimating EMP effects on generic problems of interest. Data for 
the loaded straight wire module are presented, and other data 
modules will be reported in subsequent reports. Representative 
generic problems to which the straight-wire module may be ap- 
plied include a dipole antenna in free space, a monopole antenna 
over perfect ground, a monopole antenna on a structure such as a 
building or van, a missile in free space, wire antennas of complex 
geometry, and aircraft-like structures. 


14226 Process optimization of radiation-hardened CMOS in- 
tegrated circuits. Derbenwick, G.F.; Gregory, B.L. (Sandia Labs., 
Albuquerque, NM). JEEE Trans. Nucl. Sci.; NS-22: No. 6, 2151- 
2156(Dec 1975). 

From Annual conference on nuclear and space radiation ef- 
fects; Arcata, CA (14 Jul 1975). 

The effects of processing steps on the radiation hardness of 
MOS devices have been systematically investigated. Quantitative 
relationships between the radiation-induced voltage shifts and 
processing parameters have been determined, where possible. 
Using the results of process optimization, a controlled baseline 
fabrication process for aluminum-gate CMOS has been defined. 
CMOS inverters which can survive radiation exposures well in ex- 
cess of 10° rads (Si) have been fabricated. Restrictions that the ob- 
served physical dependences place upon possible models for the 
traps responsible for radiation-induced charging in SiO, are 
discussed. (auth) 


14227 Unified model of annealing in CMOS, from 
freeze-in to transient annealing. Sander, H.H.; Gregory, B.L. 
(Sandia Labs., Albuquerque, NM). /EEE Trans. Nucl. Sci.; NS-22: 
No. 6, 2157-2162(Dec 1975). 

From Annual conference on nuclear and space radiation ef- 
fects; Arcata, CA (14 Jul 1975). 

Irradiation studies at 76°K are described which demonstrate 
that radiation-produced holes in SiO, are immobile at this tem- 
perature. If an electric field of either polarity is present in the SiO, 
during 76°K irradiation, to sweep out the mobile electrons, the 
holes will virtually all be trapped where created and produce a 
uniform positive charge density in the oxide. This predicts AV/sub 
T/ varies as d/sub ox/*, which is observed. The magnitude of the 
observed shift is consistent with 18 eV required per hole-electron 
pair generated. All CMOS transistors of the same oxide thickness 
exhibit the same initial AV/sub T/, for a given exposure level, re- 

tdless of oxide type or process. The rate of annealing differs, 

th as a function of oxidation process and oxide thickness. Thin 
oxides have two advantages: a smaller AV/sub T/ (stable shift) and 
faster annealing. If a CMOS device is irradiated for sufficient time 
at 76°K to build in an appreciable field, further irradiation with 
zero gate-substrate bias will produce little additional change in 
V/sub T/, since the field in the oxide tends to keep all generated 
electrons in the oxide, where they recombine with trapped holes. 
Room temperature annealing following a pulsed gamma exposure 
occurs in two regimes. The first regime can be quite fast, and oc- 
curs prior to 10-* seconds. The magnitude of this early-time 
recovery is both process dependent and thickness dependent. In a 
hardened device most of the damage anneals during this early-time 
stage, whereas in a typical non-hardened unit the early-time stage 
(recovery) can be quite small. (auth) 


14228 Process controls for radiation-hardened aluminum gate 
bulk silicon CMOS. Gregory, B.L. (Sandia Labs., Albuquerque, 
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pel IEEE Trans. Nucl. Sci.; NS-22: No. 6, 2295-2302(Dec 


From Annual conference on nuclear and space radiation ef- 
fects; Arcata, CA (14 Jul 1975). 

Optimized dry oxide processes have recently yielded notable 
improvements in CMOS radiation hardness. For t to 
be manufacturable, controls and screens are required to allow both 
manufacturer and user to guarantee survival of ific radiation 
environments. Four aspects of controlling a iation hardened 
process are discussed. The electrical characteristics and constraints 
of a hardened tech are outlined. The statistical relations 
between radiation survival probability and process hardness capa- 
bilities are developed. The process steps which are key to achiev- 
ing hardness are identified and the required controls on these steps 
are determined. Finally, the subject of hardness screening is ex- 
plored to determine necessary actions, prerad and , to in- 
sure that radiation requirements are met. (auth) 


14229 Influence of dosimetry on earlier damage equivalence 
ratios. Coppage, F.N. (Sandia Labs., NM). 
Trans. Nucl. Sci.; NS-22: No. 6, 2336-2339(Dec 1975). 

From Annual conference on nuclear and space radiation ef- 
fects; Arcata, CA (14 Jul 1975). 

Since it was first noted that the experimental damage 
equivalence ratios for different neutron ra obtained from 
change in transistor parameter behavior did not agree with the cal- 
culated ratios based on damage to silicon, an.explanation has been 
sought for this apparent discrepancy. Investigations have included 
device processing techniques device geometry, and finally 
dosimetry. Careful dosimetry is of the utmost importance to these 
ratio measurements. Recently extensive studies of the White Sands 
Fast Burst Reactor (FBR), which is identical to the Sandia Pulsed 
Reactor (SPR-II), yielded information which suggested that a sig- 
nificant error was possible in the SPR-II dosimetry utilized in 1- 
er studies. A test group at SA1726 (2N4251) transistors were used 
to make a comparison of the spectrum from the FBR and the SPR- 
Il. The results of the device study showed a difference of 25-30 
percent in fluence measured by Sandia dosimetry and by White 

dosimetry for a given FBR exposure. This difference was for 
a 10 keV energy threshold. These findings prompted an investiga- 
tion of the Sandia dosimetry techniques used at SPR-II. This in- 
vestigation showed, on the basis of dosimetry measurements ex- 
cluding fission foils, that the 10 keV/3 MeV ratio for SPR-II was 
7.5 instead of 10 as presently used. The correction in dosimetry 
from SPR-II when applied to earlier damage equivalence ratios 
changes the 14 MeV-to-SPR-II damage ratio from 4.2 to approxi- 
mately 2.9. This value (2.9) is in good agreement with other ex- 

rimenters and calculations based on displacement damage in sil- 
icon. (auth) 


rays, and 14 MeV neutrons. Mattern, P.L.; Watkins, L.M.; Skoog, 
C.D.; Barsis, E.H. (Sandia Labs., Livermore, CA). /EEE Trans. 
Nucl. Sci.; NS-22: No. 6, 2468-2474(Dec 1975). 

From Annual conference on nuclear and space radiation ef- 
fects; Arcata, CA (14 Jul 1975). 

Three separate studies of radiation-induced absorption in 
glass and plastic waveguides have been completed. First, the ab- 
sorption induced by low dose-rate “Co gamma rays and “Sr beta 
rays have been measured and compared with results obtained using 
higher dose rates. The comparison shows the absorption is inde- 
pendent of dose-rate from 500 rads/day to 10* rads/day to total 
doses of 6 x 10* rads. Second, the absorption induced in optical 
fibers by 14 MeV neutrons have been measured. The data were 
compared with results from “Co gamma-ray irradiations using cal- 
culated values of the neutron ionizing dose as a basis of com- 
parison. The results show that the absorption induced by 14 MeV 
neutrons at the fluences reported here is determined by the 
neutron ionizing dose in the spectral region from 400 nm to 1100 
nm. Third, the effects of temperature on the transient absorption 
following pulsed electron irradiation have been measured. Predic- 
tions from kinetic models for geminate recombination, tunneling, 
thermal untrapping, and impurity-associated scavenging were com- 

red with the experimental data. The results appear to identify 
inetic processes that determine recombination in various ir- 
radiated waveguides. (auth) 


14231 Effect of gamma irradiation on optical isolators. Soda, 
K.J. (Air Force Weapons Lab., Kirtland AFB, NM); Barnes, C.E.; 
Kiehl, R.A. JEEE Trans. Nucl. Sci.; NS-22: No. 6, 2475-2481(Dec 
1975). 

From Annual conference on nuclear and space radiation ef- 
fects; Arcata, CA (14 Jul 1975). 

The effects of gamma radiation on optical isolators have 
been investigated. This study has included the simultaneous ir- 
radiation and measurement of the individual emitters and detectors 


trons as a function of temperature, low dose rate gamma and beta 


making up the isolators. In this manner, the net effect of irradia- 
tion on the isolators could be attributed to the degradation of 
either the emitter or detector, or both. As expected, isolators con- 
taining photodiodes are more radiation resistant than those con- 
taining phototransistors. In the photodiode isolator the LED is 
responsible for essentially all the gamma-induced isolator degrada- 
tion. The performance of phototransistor isolators depends strongly 
on the totransistor bias, V/sub CE/, and the LED input current, 
I/sub LED/. At high I/sub LED/ and low V/sub CE/ where gamma- 
induced surface effects in the phototransistor are minimized, the 
degradation of the isolator is due primarily to the LED which is 
more sensitive than the LED in the photodiode isolator. In con- 
trast, at low I/sub LED/ and high V/sub CE/, gamma-induced sur- 
face damage in the totransistor is the dominant effect and the 
isolator is quite sensitive to irradiation. (auth) 


14232 Electrical pulse burnout of transistors in intense 
radiation. Hartman, E.F.; Evans, D.C. (Sandia Labs., Albuquerque, 
Wore IEEE Trans. Nucl. Sci.; NS-22: No. 6, 3528-2932( 

From Annual conference on nuclear and space radiation ef- 
fects; Arcata, CA (14 Jul 1975). 

Tests examining possible synergistic effects of electrical pul- 
ses and ionizing radiation on transistors were performed and ener- 
gy/power thresholds for transistor burnout determined. The effect 
of ionizing radiation on burnout thresholds was found to be 
minimal, indicating that electrical pulse testing in the absence of 
radiation produces burnout-threshold results which are applicable 
to IEMP studies. The conditions of ionized transistor junctions and 
radiation induced current surges at semiconductor device terminals 
are inherent in IEMP studies of electrical circuits. (auth) 


14233 Radiation hardness of a high speed ECL 
Daniel, M.E.; Coppage, F.N. (Sandia Labs., Albuquerque, NM). 
IEEE Trans. Nucl. Sci.; NS-22: No. 6, 2595-2599(Dec 1975). 

From Annual conference on nuclear and space radiation ef- 
fects; Arcata, CA (14 Jul 1975). 

The evaluation covered in this paper describes a radiation 
tolerant circuit capable of operation at frequencies greater than 
100 MH/sub Z/ that can be fabricated in LSI form. The circuit 
evaluated consists of master-slave flip-flops, AND gates, OR gates, 
and EXOR gates. A standard ECL process incorporating special 
circuit techniques results in a circuit that operates at high frequen- 
cies and dissipates only a moderate amount of power. The circuits 
tested were operational (gave the proper digital response) after ex- 
posure to 2.5 x 10’ rads (Si) and after exposure to 1 x 10'5 n/cm? 
(E greater than 10 keV). Little testing has been reported for ECL 
or other very high speed circuitry in a radiation environment. This 
paper describes the processing, including layout dimensions, with 
particular emphasis on the techniques inherent to the technology 
that provide radiation tolerance. The ial test circuit is 
described, results of the high speed tests are discussed, and com- 
ments are made on the use of high-speed logic circuits in radiation 
environments. (auth) 


14234 Effects of 33-MeV proton bombardment on the per- 
formance of CdTe gamma-ray detectors. Nakano, G.H.; Imhof, 
W.L.; Kolner, J.R. (Lockheed Palo Alto Research Lab., Plao Alto, 
CA). IEEE Trans. Nucl. Sci.; NS-23: No. 1, 468-472(Feb 1976). 
From 22. nuclear science symposium and 7. nuclear power 
systems symposium; San Francisco, CA, USA (19 Nov 1975). 
A measurement program to investigate the performance of 

CdTe gamma-ray detectors after bombardment with 33-MeV 
protons has been undertaken in order to evaluate the effects of 
energetic protons encountered on earth-orbiting satellites. The 

Ise heights and energy resolutions of the 59.6 keV line from 

‘Am and the 122 keV line from "Co and the leakage currents of 
the detectors were monitored as a function of proton fluence. Of 
the two types of CdTe detectors tested, far greater radiation ef- 
fects were observed in those obtained from Tyco (chlorine doped) 
than in the sensor obtained from Hughes (indium doped). In the 
former detectors the relative pulse heights appeared to decrease 
slowly with increasing fluence up to about (5-9) x 19® protons/cm? 
beyond which the gain deg at a faster rate. The energy 
resolution and leakage currents were observed to improve at 
moderate fluence levels near (1-3) x 10° protons/cm*. In one of 
the two chlorine d sensors tested, the intrinsic detector resolu- 
tion at 59.6 keV improved from 4.3 keV to 2.6 keV at a fluence 
of 2 x 10° protons/cm? and subsequently degraded beyond its 
original performance level after 5 x 10° protons/cm*. (auth) 


14235 Radiation tolerance of es semiconductors. 
Nicolaides, R.V.; DeFeo, S.; Doremus, L.W. (Feltman Research 
Lab., Dover, NJ). JEEE Trans. Nucl. Sci.; NS-23: No. 1, 839- 
848(Feb 1976). 

From 22. nuclear science symposium and 7. nuclear power 
systems symposium; San Francisco, CA, USA (19 Nov 1975). 
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In an attempt to determine the threshold radiation 

in amorphous semiconductors, radiation tests were performed on 
amorphous semiconductor thin film materials and on threshold and 
memory devices. The influence of flash x-rays and neutron radia- 
tion upon the switching voltages, on- and off-state characteristics, 
dielectric response, optical transmission, absorption band edge and 
photoconductivity were measured prior to, during and following ir- 
radiation. These extensive tests showed the high radiation 
tolerance of amorphous semiconductor materials. Electrical and 
optical properties, other than photoconductivity, have a neutron 
radiation tolerance threshold above 10" nvt in the steady state and 
10"* nvt in short (50 psec to 16 msec) B ape Photoconductivity 
increases by 1'/, orders of magnitude at level of 10'* nvt (short 
pulses of 50 psec). Super flash x-rays up to 5000 rads (Si), 20 
nsec, do not initiate switching in off-state samples which are volt- 
age biased up to 90 percent of the threshold voltage. Both memory 
and threshold amorphous devices are capable of switching on and 
off during nuclear radiation transients at least as high as 2 x 10" 
nvt in 50 sec pulses. (auth) 


14236 Radiation effects on low Schottky digital in- 
tegrated circuits. Cooper, M.S. (GTE Sylvania, Needham Heights, 
MA). IEEE Trans. Nucl. Sci.; NS-23: No. 1, 853-859(Feb 1976). 

From 22. nuclear science symposium and 7. nuclear power 
systems symposium; San Francisco, CA, USA (19 Nov 1975). 

Typi low power Schottky integrated circuits were ex- 
posed to two standard radiation environments to obtain charac- 
teristic radiation response in comparison to standard TTL. The 
neutron levels were 1.9 x 10 and 2.1 x 10 neutron/cm? 
(californium-252 spectrum). The gamma dose rates were 7 x 10° 
to 3.8 x 10" rads (Si)/sec (100 nanosecond pulse width). Neutron 
response was minimal — B degraded less than 10 percent, other 

eters shifted less than 5 percent. Photocurrents were roughly 
50 to 100 percent higher than the standard TTL. Results indicate 
that LS series IC’s were at least as neutron hard as typical stan- 
dard TTL devices but may fail at a factor of 2 to 10 times lower 
gamma dose rate. (auth) 


MISCELLANEOUS INSTRUMENTS 


REFER ALSO TO CITATION(S) 12450, 13027, 13062, 13780, 
13784, 14177, 14364, 14569, 14597 


14237 (AD/A—008420) Final technical report, 15 November 
1967-14 November 1974. Foster, T.D. (Scripps Institution of 
Oceanography, La Jolla, Calif. (USA)). Apr 1975. Contract 
N00014-69-A-0200-6009. 7p. (SIO-Ref—75-12). NTIS $3.25. 
Research was conducted on the development of a two- 
wavelength radiometer for the measurement of the total heat flux 
from the sea surface and on convective processes in the ocean. 


(GRA) 
14238 (CONF-750750—2) Implications of a '’Noisy’’ observer 
to data techniques. Goodenough, D.J.; Metz, C.E. 
(Johns Hopkins Medical Institutions, Baltimore, Md. (USA); 
Chicago Univ., Ill. (USA)). 1975. 18p. Dep. NTIS $3.50. 

From 4. international conference on information processing 
in scintigraphy; Orsay, France (15 Jul 1975). 

It is attempted to show how an internal noise source 
(darklight and threshold jitter) would tend to explain experimental 
data concerning the visual detection of noise-limited signal in diag- 
nostic imaging. The interesting conclusions can be drawn that the 
internal noise sets the upper limit to the utility of data processing 
techniques designed to reduce image noise. Moreover, there 
should be instances where contrast enhancement techniques may 
be far more useful to the human observer than corresponding 
reductions in noise amplitude, especially at high count rates 
(sigma/sub p/ less than or equal to sigma/sub D/). Then too, the 
limitations imposed on the human observer by an internal noise 
source, may point towards the need for additional methods (e.g. 
computer/microdensitometer) of interpreting images of hi 
photon density so that the highest possible signal to noise ratio 
might be obtained. 


14239 (HEDL-SA—798) Extensometer for the measurement of 
biaxial strain of material specimens. Billeter, T.R.; Paxton, M.M. 
(Westinghouse Hanford Co., Richland, Wash. (USA)). 1975. 16p. 
(CONF-750607—54). Dep. NTIS $3.50. 

From American Nuclear Society meeting; New Orleans, 
Louisiana, USA (8 Jun 1975). 

The design and operation of a cavity resonator extensome- 
om, 4 strain measurements in a nuclear reactor are described. 
( ) 
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14240 Modified airlock door for the introduction of frozen 

into the JEM 100B electron microscope. Taylor, K.A.; 

laeser, R.M. (Univ. of California, Berkeley). Rev. Sci. Instrum.; 
46: No. 8, 985-986( Aug 1975). 

An airlock door modification for the JEM 100B electron 
microscope is described. This modification permits prefrozen 
specimens to be introduced into the microscope without frost 
forming on the imen or the specimen warming excessively. 
The imaging of hydrated biologi material using frozen 
specimens is demonstrated with crystalline catalase as a test 
specimen. (auth) 


14241 (MHSMP—76-5R) Streak camera time fiducial. 
Progress report, October—December 1975. Avara, G.R. (Mason 
and see ar Mason Co., Inc., Amarillo, Tex. (USA)). 1975. 
Contract DA-11-173-AMC-487(A). 5p. Dep. NTIS $3.50. 

Short duration, single pulse, light sources are used to 
generate time fiducial marks on streak camera records. Previously, 
a light pulse was transmitted directly to the streak camera slit plate 

a fiber optic cable whose emitting end was attached flush to the 

it plate. Time resolution on the streak record was improved by 

positioning the emitting end of the cable back from the slit plate 
and collimating the light with a small diameter lens. 


14242 (ORNL/TM—4912) Analytical methods for interpreting 
in situ measurements of response times in thermocouples and re- 
sistance thermometers. Kerlin, T.W. (Oak Ridge National Lab., 
Tenn. (USA)). Mar 1976. Contract W-7405-eng-26. 53p. AT. 

The loop-current step response (LCSR) method is a means 
for in situ determination of the response time of thermocouples 
and resistance thermometers. Response time information is crucial 
for temperature sensors in safety systems where time varyin 
signals are used to indicate plant malfunctions. In an LCS 
method test, the sensor’s temperature is increased a few degress 
above ambient temperature by resistance heating within the sensor. 
After steady state is reached, the resistance heating is stopped, and 
the sensor a is monitored as it cools. The output indicates the 
response of the sensor to changes in internal heating, but the 
required information is the response of the sensor to changes in 
the temperature of the fluid outside the sensor assembly. An 
— method is developed for transforming LCSR method test 
results into the response that would be observed following a 
change in the fluid temperature. The procedure is to determine the 
yong time constants by least-squares fitting of the LCSR test 

. Then the time constants are used to construct the equation 
for predicting the response to fluid temperature changes. The 
transformation is limited to systems with predominantly one- 
dimensional heat transfer. using actual test 
data indicate that the analytical me and its underlying assump- 
tions are adequate. 


14243 (RFP—2468) for measuring contour 
and wall thicknesses of hem Aarts, H.J.; Robertson, 
J.H. (Atomics International Div., Golden, Colo. (USA)). 1 Mar 
1976. Contract E(29-2)-3533. 13p. Dep. NTIS $4.00. 

A prototype gauge (gage) was designed and fabricated using 
air bearings in a new ger to provide less error and distor- 
tion during inspection of hemispherical parts. No wear occurs on 
the moving parts during operations and accuracy of alignment is 
maintained. The auge will check outside radial distance, inside 
radial, and outside radial and wall, and inner radial and wall 
thicknesses of parts. The gauge contains only four —- parts, 
which increases the measuring accuracy. A horizontal table 
rotates. A table mounted on the horizontal table at 45° rotates 
through two transducers. All moving parts are mounted on hydro- 
static gas bearings. Laser interferometric, air-bearing gauge heads 
are used to obtain the required data. Investigation of a hemispheri- 
cal part is in any desea spiral path from equator to pole. Mea- 
surement information is obtained from two laser interferometric 
transducers using linear air bearings. The transducers use a Spectra 
Physics Model-120 helium and neon laser. Working range of each 
transducer is 1.5 inches. The fringe voltage signals are amplified 
and converted to inches to be displayed on a digital readout. A 
punched paper tape contains the nominal inside diameter (ID) and 
outside diameter (OD) information in Binary Coded Decimal form. 
The tape is fed into a digital computer which calculates error in- 
formation on ID, OD, and wall thickness. This information is con- 
verted to analog form and displayed simultaneously on a strip- 
chart recorder. 


14244 (SAND—74-0083) Sandia Laboratories technical capa- 
bilities: instrumentation and data systems. Lundergain, C.D.; Mead, 


P.L. (eds.). (Sandia Labs., Albuquerque, N.Mex. (USA)). Dec 
1975. Contract AT(29-1)-789. 22p. Dep. NTIS $4.50. 

This report characterizes the instrumentation and data 
systems capabilities at Sandia Laboratories. Selected applications 
of these capabilities are presented to illustrate the extent to which 
they can be applied in research and development programs. 
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14245 (SAND—75-0558) wine yg | examination of the 
ground intrusion problem. Drumheller, D.S. (Sandia Labs., Al- 


buquerque, N.Mex. (USA)). Jan -1976. Contract AT(29-1)-789. 
13p. NTIS $4.00. 

urrently, there is great interest in developing inexpensive 
but reliable intrusion detectors to monitor the perimeters of 
restricted areas. It is easily concluded that Rayleigh waves contain 
far-field information and little or no near-field information while 
the reverse is true for the P-wave and S-wave. Consequently for 
the intrusion problem, sensors should not be responsive to 
Rayleigh waves since it is the far-field ‘’background’’ noise which 
normally causes false alarming. In contrast these sensors should be 
tuned to the P-wave or S-wave energy which contains only near- 
field information. As an example if a truck were driving at some 
remote distance past the ground intrusion sensor while at the same 
time a man were walking over the sensor, one might conceive of a 
situation where the relative strengths of the signals from the truck 
and the man would be equal and therefore very hard to separate. 
However, if the sensor were ble of differentiating between the 
eliptical or rolling motion of a Rayleigh wave and the simple trans- 
lational motion of a P-wave, the sensor system would be capable of 
filtering out the background Rayleigh wave motion produced by 
the truck from the near field P-wave motion produced by the in- 
truder. 


14246 (SAND—75-0642) Dual beam vidicon digitizer. Evans, 
T.L. (Sandia Labs., Albuquerque, N.Mex. (USA)). Jan 1976. Con- 
tract AT(29-1)-789. 17p. Dep. NTIS$3.50. 

A vidicon waveform digitizer which can simultaneously 

digitize two independent signals has been developed. Either 
transient or repetitive waveforms can be digitized with this system. 
A dual beam oscilloscope is used as the signal input device. The 
light from the oscilloscope traces is optically coupled to a televi- 
sion camera, where the signals are temporarily stored prior to 
digitizing. 
14247 (SAND—75-0659) Design of a linear ramp current 
supply for balloon borne instruments. Myers, R.D.; Werling, D.K. 
(Sandia Labs., Albuquerque, N.Mex. (USA)). Mar 1976. Contract 
AT(29-1)-789. 13p. Dep. NTIS $4.50. 

This report describes a linear current ramp and signal 
averaging circuit designed for a heterodyne laser trometer and 
a mass spectrometer flown on stratcom VI, a high altitude scien- 
tific balloon. 


14248 (SAND—75-6178) Precision shock accelerometer 
calibrator. Webster, H.L. (Sandia Labs., Albuquerque, N.Mex. 
(USA)). 1976. 16p. (CONF-760513—3). Dep. NTIS $3.50. 

From 22. international instrumentation of the Instrument 
Society of America; San Diego, California, United States of Amer- 
ica *USA® (25 May 1976). 

The development. of an absolute shock accelerometer 
calibration system is described and its ision and accuracy in- 
vestigated. The system is comprised of a recoilless air gun which 
applies a mechanical pulse to a standard accelerometer supported 
and guided in an air bearing assembly. Accelerometer velocity 
change and output are digitally recorded and calibration factor cal- 
culated using an electrically interfaced computer. 


14249 (SAND—76-0099) Construction and operation of the 
surface contaminant detector Mod II. Cuthrell, R.E.; Nogle, V.D.; 
Tipping, D.W. (Sandia Labs., Albuquerque, N.Mex. (USA)). Mar 
1976. Contract AT(29-1)-789. 43p. Dep. NTIS $4.00. 

This report contains detailed construction and operating in- 
structions, a parts list, and cost estimates for a surface contaminant 
detector. The instrument is sensitive to the condensible contami- 
nant content of environments and has been used for monitoring in- 
dustrial facilities where contaminant sensitive parts are processed. 


14250 (TID—26616) Block transfers in CAMAC systems. 
(Energy Research and Development Administration, Washington, 
D.C. (USA)). Feb 1976. 13p. Dep. NTIS $3.50. 

A wide variety of block transfer algorithms (or modes) are 
possible in CAMAC systems. However, a restricted number of 
such algorithms can satisfy nearly all needs. This report presents 
recommended algorithms to encourage uniformity in design of 
CAMAC modules and controllers with resulting increased compati- 
bility. The report has been prepared by the NIM Committee of the 
U. S. Energy Research and Development Administration and the 
ESONE Committee of European Laboratories. 


14251 (UCID—15702(Rev.1)) Digital conversion of two- 
dimensional Wouters, L.F. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). | Aug 1969. Con- 
tract W-7405-Eng-48. 12p. Dep. NTIS $3.50. 

The development of practical two-dimensional scanning ar- 
rays of sub-miniature photosensitive devices has stimulated some 


fresh ideas in massive and rapid information processing, with par- 
ticular application to analysis of two-dimensional analog data. 
Stored displays and real-time displays are of interest, and examples 
of both classes are under development for laboratory applications. 
The historical background of the concept and requirements of 2-D 
digitizers for both classes are given. Several application possibilities 
are outlined. 2 figures (RWR) 
14252 (UCID—17027) Dynamics of permeable membranes in 
microwave tions. Kantor, J.C.; Hrubesh, L.W. 
California Univ., Livermore (USA). Lawrence Livermore Lab.). 
1975. Contract W-7405-Eng-48. 1 lp. Dep. NTIS $3.50. 
Membranes exhibiting the characteristic of selective 
permeability have been in the development of microwave 
Serre for trace gas monitoring. membranes serve as 
efficient preconcentrators for some trace gases, thereby increasing 
the sensitivity of the monitor and, secondly, serve as an interface 
between the monitored system and the low pressure microwave de- 
tector. Equations relating molar flux partial pressure dif- 
ferentials are given and discussed. (WHC) 


14253 (UCID—17035) Integral hologram as a scientific tool. 
Vickers, D.L. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). 12 Feb 1976. Contract W-7405-Eng-48. 8p. Dep. 


NTIS $3.50. 
The value of the inte hologram as a visual aid in scien- 
tific research and technical presentations is described, and the 


—— for making and displaying integral holograms at LLL is 
outlined. 


14254 (UCID—17082) High frequency system project imple- 
mentation plan. Moon, L.L. (California Univ., at em (USA). 
Lawrence Livermore Lab.). 12 Mar 1976. Contract W-7405-eng- 
48. 92p. Dep. NTIS $5.45. 

The High Frequency System is a new mobile, digital diag- 
nostic —- system for use at the Nevada Test Site. Many dif- 
ferent kinds of event data will be digitized in real-time by this 
system, and these data will be recorded and stored for later read- 
out and ee to NADCEN. The hardware and software 

uirements of the High Freque System are examined, and the 
eters of the que 


14255 Mass spectrometer gas analyzer (6 Jun 1974) 
Materials). (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). (CAPE—2417). 

206 drawings. 

Drawings are included for modification of the CEC ion ac- 
celerator control, modification of the CEC magnet control, zero 
cross-over solid state relay, analog signal conditioner, interlock 
control, automatic inlet valve control, computer control interface, 
interface and multiverter control, and magnet regulator LEA 67- 
6102-014(WHK) 


14256 Automated (Oct 1974) (Engineering 
Materials). (Los Alamos ientific Lab., N.Mex. (USA)). 
(CAPE—2415). 


27 drawings. 
14257 (UCRL-Trans—10765) Organic utimate analysis of 
small amounts of substance by means of Coulometry. III. Accelerat- 


by 
ing Coulometric titration. Ozcimder, M.; Kriigsman, W.; Griepink, 
B. Translated from Mikrochim. Acta; No. 2, 219-229(1974). 13p. 
Dep. NTIS $3.50. 

A model in terms of control engineering theory is worked 
out for the simple coulometer, of which the generating current is 
SS to the difference between actual and set point signal. 

theory suggests the choice of a lead network to speed up the 
analysis. It was possible to titrate amounts of 10 to 50 neq. of 
chloride within 6 seconds with a standard deviation of about 0.4 
percent rel. (auth) 


14258 Radiographic applications of receiver operating charac- 
teristic (ROC) curves. Goodenough, D.J.; Rossmann, K.; Lusted, 
L.B. (Univ. of Chicago). Radiology; 110: No. 1, 89-95(Jan 1974). 

The basic concepts underlying the theory and experimental 
determination of receiver operating characteristic (ROC) curves 
are discussed. Such curves were used to describe the detectabili 
of the image of 2 mm. Lucite beads (similar to certain small gall- 
stones) in a noisy background of radiographic mottle. Results are 
shown for four typical radiographic screen-film combinations with 
differing optical, sensitometric, and noise properties. In some cases 
there was qualitative correlation between the detectability 
described by the ROC curves and the mathematical model describ- 
ing radiographic mottle. 


14259 Conversion of A-60 NMR spectrometers to Fourier 
transform operation. Tomkiewicz, M.; Horsley, W.J.; Klein, M.P. 
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(Univ. of California, Berkeley). Rev. Sci. Instrum.; 46: No. 8, 
1112-1115(Aug 1975). 

A description of the instrumental modifications and addi- 
tions required for the conversion of this class of field-swept, field- 
modulated 60-MHz NMR spectrometers is given. The rf portions 
are straightforward adaptations of the single-coil sample circuit to 
pulsed operation. The standard instrument achieves field-frequency 
stabilization through use of a NMR sideband oscillator employing a 
separate sample. While such a configuration is adequate for 
normal mode of operation, it does not provide sufficient absolute 
stability for the pulsed Fourier mode of operation. The requisite 
stability was achieved by locking the sideband oscillation 
frequency to an external reference by forcing the radio frequency 
to change in accordance with the phase-lock error signal. Both 
analytical and control channels are driven by this common rf 
source, as is the reference signal to the analytical channel 
synchronous detector. 


14260 Design of a simple and inexpensive analog gate. Rosen, 
H.; Robrish, P.; Jan de Vries, G. (Univ. of California, Berkeley). 
Rev. Sci. Instrum.; 46: No. 8, 1115-1116(Aug 1975). 

We have designed and built a simple and inexpensive analog 
gate which, when used in combination with an electrometer and a 
high gain photomultiplier, has a sensitivity of better than | 
photoelectron/sec and a linearity of better than 10 percent over a 
dynamic range of 1000. The system was designed for pulsed laser 
Raman scattering, fluorescence, luminescence, and absorption stu- 
dies. 

14261 Contact shock-wave detector. Mulac, A.J.; Guzman, J.A. 
(Sandia Labs., Albuquerque, NM). Rev. Sci. Instrum.; 46: No. 8, 
1117-1118(Aug 1975). 

A simple shock-wave detector for use in shock tube experi- 
ments is presented. The detector consists of a thin metal 
diaphragm and an electrode which contact upon arrival of the 
shock-wave pressure step. 


14262 Pole-zero cancellation in the feedback circuit of wide- 
band preamplifiers to improve the baseline stability for high count 
rates or large signals. Kopp, M.K. (Oak Ridge National Lab., TN). 
Rev. Sci. Instrum.; 46: No. 8, 1120-1121(Aug 1975). 

Pole-zero cancellation was applied to the feedback circuit of 
wide-band preamplifiers to improve the baseline stability and 
reduce the saturation of the output for high count rates (10° 
counts/sec) or large output signals (greater than 1 V), without 
compromising the bias point stabilization. 


14263 Conversion of A-60 NMR 
transform operation. Tomkiewicz, M.; Horsley, W.J.; Klein, M.P. 
(Univ. of California, Berkeley). Rev. Sci. Instrum.; 46: No. 8, 
1112-1115(Aug 1975). 

A description of the instrumental modifications and addi- 
tions required for the conversion of this class of field-swept, field- 
modulated 60-MHz NMR spectrometers is given. The rf portions 
are straightforward adaptations of the single-coil sample circuit to 
pulsed operation. The standard instrument achieves field-frequency 
stabilization through use of a NMR sideband oscillator employing a 
separate sample. While such a configuration is adequate for the 
normal mode of operation, it does not provide sufficient absolute 
stability for the pulsed Fourier mode of operation. The requisite 
stability was achieved by phase locking the sideband oscillation 
frequency to an external reference by forcing the radio frequency 
to change in accordance with the phase-lock error signal. Both 
analytical and control channels are driven by this common rf 
source, as is the reference signal to the analytical channel 
synchronous detector. (auth) 


14264 New small-angle x-ray scattering facility utilizing a rotat- 
ing anode, pin-hole collimation and a position-sensitive 

counter. Schelten, J.; Hendricks, R.W. (Oak Ridge National Lab., 
TN). J. Appl. Crystallogr.; 8: 421-429( Aug 1975). 

A new small-angle X-ray scattering facility which utilizes a 6 
kW ove | anode, pin-hole collimation, and a position-sensitive 
proportio: counter has been developed. As presently con- 
structed, the minimum scattering vector k (=47 sin theta/lambda) 
which can be reached with Cu Ka radiation is 5 x 10 Avl. 
Under these conditions the flux incident on the specimen has been 
found to be 6 x 10° photons s~'. The system has several advantages 
compared with traditional long-slit geometries; namely, (i) it can 
quantitatively measure anisotropic scattering distributions, (ii) it 
avoids large mathematical corrections of the data for slit-smearing 
effects, and (iii) it minimizes double Braggscattering in crystalline 
materials and multiple diffuse scattering in amorphous or liquid 
materials. To illustrate the performance of this instrument, the 
scattering curves obtained from four widely different samples are 
shown. ese are: polyethylene, a neutron-irradiated aluminum 
single crystal containing voids, a dilute suspension of Ludox 
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res, and duck tendon collagen. Quantitative comparisons of 
tformance with a —~ camera and with the neutron small- 
angle scattering facility in Juelich are given. (auth) 


14265 ~ Temperature-stable linear gate for 


A temperature-stable linear gate with an optional stretcher 
circuit has been developed for gating nanosecond signals from 
omultipliers. Stabilization of the gate circuit results in a 
line drift at a SO © output of less than a millivolt for a 50°C 
change in temperature from 0 to 50°C. In addition to good tem- 
rature stability and linearity, this direct-coupled circuit switches 
in less than 5 ns with small transients; moreover, it is unaffected by 
the gating or duty cycle. Gate intervals from 30 ns to any larger in- 
terval are possible. response is linear to within 2 percent over 
30:1 range of input pulse heights. A linear dynamic range of 300:1 
has been achieved with a combination of two circuits. The optional 
stretcher circuit integrates the gated pulse from the photomultipli- 
er anode and generates a stretched analog signal which is propor- 
tional to the total charge of the gated signal. (NL) 


14266 Digital com in nuclear medicine: where do we 
stand. Maskewitz, B.F.; McClain, W.J.; Henne, R.L. (Oak Ridge 
a Lab., TN). Trans. Am. Nucl. Soc.; 22: 124-125(Nov 
1975). 

From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


14267 High-intensity laser-beam effects on the spatial resolu- 
tion of a streak camera tube. Kalibjian, R. (Univ. of California, 
Livermore). J. Appl. Phys.; 46: No. 11, 4875-4886(Nov 1975). 
The purpose of this paper is to present a model that ex- 
plains the degradation in spatial resolution of a streak camera tube 
(SCT) at high laser-beam intensity. The model requires an un- 
derstanding of (1) the aberration effects in the electron lens 
systems and (2) the surface-potential perturbation in the 
photocathode at high-intensity irradiation. The surface-potential 
perturbation in the laser-beam-irradiated spot on the photocathode 
gives rise to a diverging microlens (or ‘’blooming’’ electrons) at 
the cathode-vacuum interface. Because of the electron-lens aberra- 
tion, the irradiated spot at the photocathode is not perfectly 
focused at the SCT phosphor screen. Hence the resulting image on 
the screen is the magnified object of the ‘’blooming’’ electrons 
that occur in the vicinity of the photocathode. Experiments with 
two different types of SCT having wide-angle narrow-angle 
= optics have demonstrated the validity of the blooming 
el. 


14268 Temperature measurement errors with type K (Chromel 
vs Alumel) thermocouples due to short-ranged in Chromel. 
Kollie, T.G.; Horton, J.L.; Carr, K.R.; Herskovitz, M.B.; Mossman, 
C.A. (Oak Ridge National Lab., TN). Rev. Sci. Instrum.; 46: No. 
11, 1447-1461(Nov 1975). 

After annealed, t K(Chromel vs Alumel) thermocouples 
were heated above 2! , their temperature measurements were in 
error up to 1.3 percent, as determined by comparison calibrations 
to working standard 90 percent Pt—10 percent Rh/Pt thermocou- 
ples or platinum resistance thermometers. Reannealing the type K 
thermocouples removed the errors. The errors were due to 
changes in the thermal emf vs temperature relationship of the type 
K thermocouples, which from previous work of others can be at- 
tributed to short-ranged ordering of the Chromel thermoelements. 
Reannealing the thermocouples removed the errors because the 
order—disorder transformation is reversible; that is, short-ranged 
ordering of the Ni and Cr atoms of the Chromel alloy occurs 
between 200° and 600°C, and disordering occurs above 600°C. 
The traveling gradient method was used to determine the effects of 
heat treatment on the thermal emf of type K thermocouples, to in- 
vestigate the kinetics of ordering of Chromel, and to determine the 
amount of order produced by heat treatments. Though the 
order—disorder transformation could not be s , Tesults 
demonstrate that there exists an optimum amount of order in the 
Chromel thermoelement to yield a repeatable thermal emf vs tem- 
perature relationship for a type K thermocouple in a specific appli- 
cation. When the experimental conditions of the application were 
controlled carefully, isothermal heat treatment to produce the op- 
timum order in the Chromel thermoelements and calibration of the 
type K thermocouples prior to use essentially eliminated the tem- 
perature measurement errors due to order. 


14269 Simple high-stability phototiometric ac bridge circuits 
for high-resolution low-temperature resistance thermometry. Gear- 
hart, C.A. Jr.; McLinn, J.A.; Zimmermann, W. Jr. (Univ. of Min- 
nesota, Minneapolis). Contract At(11-1)-1569. Rev. Sci. Instrum.; 
46: No. 11, 1493-1499(Nov 1975). 
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Three designs of ac bridge circuits for use in carbon or ger- 
manium resistance thermometry at low temperature are presented. 
These circuits combine simplicity of design with high sensitivity 
and stability of calibration during a low-temperature run and ena- 
ble the performance of the bridge to be checked accurately. The 
designs are intended for use in applications in which the ther- 
mometer can be calibrated during each low-temperature run. The 
combination of these designs as alternate modes of operation of a 
single, versatile, practical bridge circuit is described. The operation 
of this bridge with regard to sensitivity and noise is discussed. 


14270 TTL pulse sequence generator for ultrasonic pulse-su- 
measurements. Fritz, I.J. (Sandia Labs., Albuquerque, 
M). Rev. Sci. Instrum.; 46: No. 11, 1500-1502(Nov 1975). 

A simple, versatile pulse sequence generator for use with 
the McSkimin pulse-superposition technique of measuring ul- 
trasonic velocities is described. Standard TTL integrated circuits 
are used in construction of the unit. The generator produces a 
sequence either of two pulses followed by 2, 6, 14, or 30 spaces, 
or of four pulses followed by 4, 12, 28, or 60 spaces. The pulse 
repetition frequency is determined by an external oscillator operat- 
ing at a multiple (one, two, five, or ten) of this frequency. Testing 
and operation of the unit is described. 


14271 Aerosol generator of high stability. Liu, B.Y.H.; Lee, 
K.W. (Univ. of Minnesota, Minneapolis). Am. Ind. Hyg. Assoc. J.; 
36: No. 12, 861-865(Dec 1975). ; 

A report is given of the use of a syringe pump to provide a 
constant liquid flow to an atomizer to obtain an aerosol generator 
of high stability. The syringe-pump atomizer has also been used 
with a vaporizer-condenser to generate monodisperse DOP (di- 
——e phthalate) aerosols in the 0.032 to | wm diameter range. 
(auth) 


14272 Microcomputer-based control and data collection for a 
mass spectrometer. Byrd, J.S. (Savannah River Lab., Aiken, SC). 
Appl. Spectrosc.; 30: No. 1, 27-31(1976). 

A microcomputer-based data acquisition and control system 
for a mass spectrometer was designed and built. This system incor- 
— commercially available microcomputer logic modules inter- 

aced to various input and output devices; these devices include an 
IBM-compatible magnetic tape transport. The system operates 
from programs stored in firmware (permanent software) and can 
be programmed via a Teletype for several days of unattended 
operation. This report describes only the electronics for the 
system. 


14273 Distributed computer intelligence for data 
and control. Schoeffler, J.D. (Cleveland State Univ.); Rose, C.W. 
IEEE Trans. Nucl. Sci.; NS-23: No. 1, 38-54(Feb 1976). 

From 22. nuclear science symposium and 7. nuclear power 
systems symposium; San Francisco, CA, USA (19 Nov 1975). 

The critical needs of nuclear science have motivated a trend 
toward distributed computer systems for data acquisition and con- 
trol. Such systems combine the flexibility of distributed input/ out- 
put systems with the capability of handling high data rates and 
critical control loops by localized intelligence and data reduction. 
Common problems of such systems such as data rate variations, 
analysis of alternative configurations, and utilization of standard 
modules are discussed. Emphasis is placed on the role of the 
microprocessor as a common component of the system. 61 


references (auth) 

14274 T with automatic chance coincidence 
correction. Chase, R.L. (Brookhaven National Lab., Upton, NY). 
IEEE Trans. Nucl. Sci.; NS-23: No. 1, 244-246(Feb 1976). 

From 22. nuclear science symposium and 7. nuclear power 
systems symposium; San Francisco, CA, USA (19 Nov 1975). 

The chance coincidences in a triple-coincidence circuit are 
of two types—partially correlated and entirely uncorrelated. Their 
relative importance depends on source strength and source and de- 
tector geometry so that the total chance correction cannot, in 
general, be calculated. The system to be described makes use of 
several delays and straightforward integrated circuit logic to pro- 
vide independent evaluation of the two components of the chance 
coincidence rate. (auth) 


14275 Method for implementing microprocessor-controlled 
systems. Goodwin, R.W.; Kocanda, R.F.; Shea, M.F. (Fermi Na- 
tional Accelerator Lab., Batavia, IL). /EEE Trans. Nucl. Sci.; NS- 
23: No. 1, 297-300( Feb 1976). 

From 22. nuclear science symposium and 7. nuclear power 
systems symposium; San Francisco, CA, USA (19 Nov 1975). 

Techniques for both hardware and software development of 
microprocessor systems are discussed. A cross-assembler, written 
for execution on a 16-bit control computer, is used to assemble 
programs and produce binary output tapes for programming read- 
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memories. A modular 8-bit microprocessor system has been 
Govatoped that includes a bus-oriented card file and a group of 
analog and digital I/O interface cards. This has proved to be a flex- 
ible and inexpensive method of ne variety of one-of-a- 
pen microprocessor applications in a laboratory environment. 
(auth) 


14276 On-line heavy-water monitors based on the of 
infrared energy. Allen, V.H.; Bayly, J.G. (Atomic Energy of 
Canada, Ltd., Chalk River, Ont.). hi EE Trans. Nucl. Sci.; NS-23: 
No. 1, 317-320(Feb 1976). 

From 22. nuclear science symposium and 7. nuclear 
systems symposium; San Francisco, CA, USA (19 Nov 1975). 

Two types of infrared heavy-water monitors, designed for 
on-line use at CANDU nuclear power stations and at heavy-water 
production plants, are described. These monitors are capable of 
measuring excess concentrations of D,O in H,O (or H,O in D,O) 
to a few parts per million. Problems associated with changes in en- 
vironmental conditions, such as temperature and water purity, are 
discussed, together with methods used to reduce the effects of 
these changes. (auth) 


14277 Ultrasonic instrument for continuous measurement of 
sodium levels in fast breeder reactors. Boehmer, L-.S. 
(Westinghouse Hanford Co., Richland, WA); Smith, R.W. /EEE 
Trans. Nucl. Sci.; NS-23: No. 1, 359-362(Feb 1976). 

From 22. nuclear science symposium and 7. nuclear power 
systems symposium; San Francisco, CA, USA (19 Nov 1975). 

An ultrasonic level measurement system which provides a 
continuous digital readout over a range of 3 to 180 inches, was 
tested in 500°F liquid sodium. The system proved to be accurate 
and reliable, required no initial warm-up period and experienced 
no long term drift. Modifications can extend the present operating 
temperatures to greater than 1200°F. (auth) 


14278 Rejection of radio-frequency noise with a wide-band dif- 
ferential preamplifier and solid-shielded coaxial input cables. Burns, 
R.S.; de Lorenzo, J.T. (Oak Ridge National Lab., TN). JEEE 
Trans. Nucl. Sci.; NS-23: No. 1, 375-382(Feb 1976). 
From 22. nuclear science symposium and 7. nuclear 
systems symposium; San Francisco, CA, USA (19 Nov 1975). 
Radio-frequency signals simulating electrical interference 

ranging from 50 kHz to S50 MHz were applied to the shields of the 
input cable system (two solid-shielded, mineral-insulated cables ap- 
proximately 6 m long) of a wide-band (approximately 60 MHz) 
differential preamplifier for fission counters to determine the com- 
mon-mode rejection. Results show that differences in eiectrical 
properties and shielding characteristics of the two input coaxial ca- 
bles along with end effects produced by an unbalanced sensor 
severely degrade the rejection capability of the differential pream- 
ong At | MHz, the common-mode rejection without input ca- 

is approximately —70 dB; this is reduced to approximately 
—10 dB when measured with the rf signal applied to the surface of 
the input cable shields. Measurements of the shielding charac- 
teristics of the input cables showed resonances at test frequencies 
greater than 2 MHz. A ferrite core was installed in the input as- 
sembly to increase the impedance of the shields and to permit ter- 
mination of the coaxial line consisting of the input cable shields 
and the protective metal conduit for the input cables. This as- 
sembly eliminated all resonances below 20 MHz. The increased 
impedance also reduced the amplitude of the shield currents, 
resulting in an increase in the shielding effectiveness of the input 
—_ without affecting the signal transmission of the cables. 
(auth) 


14279 Automatic plant dynamics system. Thiele, 
A.W.; Pekrul, P.J.; Lewis, RC: Jencek, P.G. (Rockwell Interna- 
tional Corp., Canoga Park, CA). JEEE Trans. Nucl. Sci.; NS-23: 
No. 1, 383-385(Feb 1976). 

From 22. nuclear science symposium and 7. nuclear power 
systems symposium; San Francisco, CA, USA (19 Nov 1975). 

A system has been devel for monitoring plant dynamic 
behavior using Power Spectral Density measurements. The data 
are taken and compared with frequency-dependent limits automati- 
cally under computer control. Historical data is maintained and is 
recallable by the operator for comparison with current data. (auth) 


14280 Logical and physical resource management in the com- 
mon node of a distributed function laboratory computer network. 
Stubblefield, F.W. (Brookhaven National Lab., Upton, NY). JEEE 
Trans. Nucl. Sci.; NS-23: No. 1, 406-412(Feb 1976). 

From 22. nuclear science symposium and 7. nuclear power 
systems symposium; San Francisco, CA, USA (19 Nov 1975). 

A scheme for managing resources required for transaction 
processing in the common node of a distributed function computer 
system has been given. The scheme has been found to be satisfac- 
tory for all common node services provided so far. (auth) 
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service subsystem for the 
com network. Stub- 

blefield, F.W.; Dimmler, D.G. (Brookhaven National Lab., U 

NY). /EEE Trans. Nucl. Sci.; NS-23: No. 1, 413-422(Feb 1976). 

From 22. nuclear science symposium and 7. nuclear power 
systems symposium; San Francisco, CA, USA (19 Nov 1975). 

In a functionally distributed computer system, the syst 
function is gorttonet into less complex functions which reside at 
decreasing functional hierarchy levels. At some point in the parti- 
tioning process, all software and hardware required to implement 
an identified function are confined to a node of the system. The 
type of hardware elements and the form of the software required 
at the node are determined by the node function. This principle is 
illustrated in the case of a task scheduler for the common node of 
a distributed function laboratory computer system having a star- 
like configuration. (auth) 


14282 Continuous sharing of a record-oriented output device 
within a distributed function laboratory computer network. Stub- 
blefield, F.W. (Brookhaven National Lab., Upton, NY). /EEE 
Trans. Nucl. Sci.; NS-23: No. 1, 423-430(Feb 1976). 

From 22. nuclear science symposium and 7. nuclear power 
systems symposium; San Francisco, CA, USA (19 Nov 1975). 

An attempt to partition along functional lines a computer 
system for control of and data collection from a set of laboratory 
experiments leads to the notion of sharing of peripheral devices. 
Peripheral devices can be shared in two fundamentally different 
ways, reserved for discrete periods of time or continuously shared. 
The design and implementation of a subsystem to handle the con- 
tinuous ing of a record-oriented device is discussed. (auth) 


14283 Software system for data acquisition in nuclear physics 
ex; using CAMAC. Minor, M.M.; Shlaer, S.; Thomas, R.F. 
Jr. (Los Alamos Scientific Lab., NM). JEEE Trans. Nucl. Sci.; NS- 
23: No. 1, 459-461(Feb 1976). 
From 22. nuclear science symposium and 7. nuclear power 
systems symposium; San Francisco, CA, USA (19 Nov 1975). 
An _ event-oriented, modular software system for data 
uisition in nuclear physics experiments has been implemented 
on PDP-11 computers under the RSX-11D operating system. The 
system is designed to support high-speed data acquisition in a 
broad variety of nuclear physics experiments having multiple event 
types and using CAMAC instrumentation as the experimental in- 
terface. The system provides a simple, problem-oriented language 
for the specification of CAMAC operations to acquire data from 
each class of event. It provides automatic buffering of experimen- 
tal data from the CAMAC hardware and recording on magnetic 
tape. Certain common utility functions are provided, especially 
histogram entries and plotting on on-line displays, along with as- 
sociated operator control functions. The experimenter specializes 
the system to his needs by writing FORTRAN subroutines which 
specify necessary on-line analysis of data and control histogram 
entry. The software depends on a special event-trigger module 
which was designed in conjunction with the software and is used to 
identify the various different classes of events, to facilitate manual 
control and testing of an experiment, and to facilitate communica- 
tion between different software modules in the system. (auth) 


14284 Software considerations of a minicomputer based multi- 
instrument CAMAC automation system. Agrawal, A.K.; Butler, 
E.M. (Gould Labs., Rolling Meadows, IL). JEEE Trans. Nucl. Sci.; 
NS-23: No. 1, 462-466(Feb 1976). 

From 22. nuclear science symposium and 7. nuclear power 
systems symposium; San Francisco, CA, USA (19 Nov 1975). 

A minicomputer based CAMAC automation system for 
simultaneous operation of independent analytical instruments is 
described. An approach to application software development in a 
real-time multi-user environment is discussed. The necessity of 
using queued I/O for the CAMAC branch driver is emphasized. 
Various techniques for efficient main memory management are 
also outlined. (auth) 


14285 Pseudo fan beam reconstruction ms and their re- 

lated physical problems. Cho, Z.H. (Univ. of California, Los An- 
les); Tsai, C.M.; Ahn, I.; Wang, L.; Parsons, J.R. JEEE Trans. 
ucl. Sci.; NS-23: No. 1, 560-567(Feb 1976). 

From 22. nuclear science symposium and 7. nuclear power 
systems symposium; San Francisco, CA, USA (19 Nov 1975). 

The pseudo fan beam reconstruction algorithm and related 
physical problems are considered. Image distortion related to the 
rearrangement to a parallel beam from a fan beam scan is 
discussed together with physical problems such as Compton scat- 
tering in tissue which affects the final image quality. 


14286 Proton (and other heavy particle) cry 
in medical diagnosis. Steward, V.W. (Univ. of Chicago, IL). /EE 
Trans. Nucl. Sci.; NS-23: No. 1, 577-583(Feb 1976). 


AUGUST 1976 


From 22. nuclear science symposium and 7. nuclear 
symposium; San Francisco, CA, USA (19 Nov 1975). 

Radiations other than those of the electromagnetic spectrum 
or of sound may be used for diagnosis. These consist of beams of 
sub-atomic particles, particularly of protons and heavy ions. With 
these beams radi s of unusually high contrast are obtained 
for the visualization and differentiation of the bodily tissues at very 
low doses. The method is practical for use in hospitals and has 
potential for screening purposes. 


14287 Instrument for bone mineral measurement a“ a 

as the control and arithmetic element. Alberi, J.L.; 
Hardy, W.H. II. (Brookhaven National Lab., U , NY). IEEE 
Trans. Nucl. Sci.; NS-23: No. 1, 645-650(Feb 1976). 

From 22. nuclear science symposium and 7. nuclear 
systems symposium; San Francisco, CA, USA (19 Nov 1975). 

We have developed a self-contained instrument for the 
determination of bone mineral content by photon absorptometry. 
A high-resolution detection system allows measurements to be 
made at up to 16 ton energies. Control and arithmetic func- 
tions are performed by a microprocessor. Analysis capability and 
limitations are discussed. (auth) 


14288 Bio-signal processing using digital techniques. Patward- 
han, P.K. (Bhabha Atomic Research Centre, Bombay); Misra, 
V.M.; Kumar, S.; Singh, B.; Shah, V.R.; Sundaram, K. JEEE Trans. 
Nucl. Sci.; NS-23: No. 1, 662-666(Feb 1976). 

From 22. nuclear science symposium and 7. nuclear 
systems symposium; San Francisco, CA, USA (19 Nov 1975). 

A simple digital technique is described which enables quick 
recording and analysis of bio-signals. Standard nuclear data 
acquisition techniques have been suitably adapted for on-line and 
off-line ones of bio-signals. A 1024-channel analyser with 50 
MHz analog-to-digital converter data acquisition system is used for 
on-line recording. The data obtained from the data acquisition 
system is processed for detailed feature selection first by eliminat- 
ing the extraneous noise by programmed digital filtering technique, 
by which the signals between 0-25 Hz are retained, 25-50 Hz are 
attenuated (transfer function varies from 1.0-0.0) and signals 
above 50 Hz are eliminated. The smoothened data are dif- 
ferentiated and stored. The results of two leads. I and II, as evalu- 
ated by this processing and as evaluated by a physician agreed 
well. The coefficient of correlation was 0.99, the slope of regres- 
sion line was (0.9918 +- 0.03) and intercept for the same was (- 
0.0007 +- 0.00098). These results are presented and discussed. 


14289 Com system for environmental sample analysis and 
data storage analysis. Brauer, F.P.; Fager, J.E. (Battelle Pacific 
Northwest Labs., Richland, WA). JEEE Trans. Nucl. Sci.; NS-23: 
No. 1, 743-747(Feb 1976). 

From 22. nuclear science symposium and 7. nuclear 
systems symposium; San Francisco, CA, USA (19 Nov 1975). 

A mini-computer based environmental sample analysis and 
data storage system has been developed. The system is used for 
analytical data acquisition, computation, storage of analytical 
results, and tabulation of selected or derived results for data analy- 
sis, ——— and reporting. This paper discussed the struc- 
ture, performance and applications of the system. (auth) 


14290 Controllable automated environmental data 

and monitoring system. Dimmler, D.G.; Greenlaw, N.; Rankowitz, 
S. (Brookhaven National Lab., Upton, NY). /EEE Trans. Nucl. 
Sci.; NS-23: No. 1, 748-756(Feb 1976). 

From 22. nuclear science symposium and 7. nuclear power 
systems symposium; San Francisco, CA, USA (19 Nov 1975). 

A real-time data acquisition and monitoring system was 
developed for coastal oceanographic parameter measurements. 
This system continuously measures profiles of temperature, con- 
ductivity, current velocity and direction as a function of depth at a 
number of fixed off-shore locations. The data acquisition, monitor- 
ing and control system features make this system generally suitable 
for unattended area monitoring applications. (auth) 


WELL LOGGING INSTRUMENTATION 


REFER ALSO TO CITATION(S) 12477, 12478, 12479, 12480, 
12481, 12482, 12483, 12485, 12486, 12487, 12488, 12489, 
12490, 12493, 12494, 12495, 12496, 12565, 12864 


14291 Statistical study of the SP log in fresh water formations 
of northern Wyoming. Evers, J.F.; lyer, B.G. (Univ. of Wyoming, 
Laramie). pp K.1-8 of In Transactions of the SPWLA sixteenth an- 
nual logging symposium. Houston, TX; Society of Professional 
Well Log Analysts Inc. (1975). 

’ From 16. annual logging symposium; New Orleans, Loui- 
siana, USA (4 Jun 1975). 
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See CONF-750643—. 

The SP (spontaneous potential) curve has been the 
analyst's traditional tool for the determination of water resistivity, 
but the published correlations of R/sub w(e)/ vs R/sub w/ for 
‘average fresh waters’’ do not extend to the resistivity of potable 
water. An attempt was made to determine ical and/or 

ical data that could be used to predict the quality of fresh 
waters using SP derived data. Published water analyses from 100 
wells in the Big Horn and Powder River Basins were used to calcu- 
late the equivalent SP water resistivity (R/sub w(e)/). The resulting 
data was plotted against the true electrical resistivity (R/sub w/) 
and was found to fall into three broad categories based on i 
age. Plots of R/sub w/ vs total dissolved solids (TDS) were found 
to group into the same geologic age groups. Further analysis iso- 
lated the chemical groups responsi le for ‘ees patterns Por sug- 
gested guidelines to be used in other areas. The methods suggested 
by the study were applied to several wells where both logs and 
water analysis were available and resulted in an average deviation 
of 12.8 percent for R/sub w/ and 15.1 percent for TDS. (auth) 


14292 Quantification of surface conductivity in clean sand- 
stones. Evers, J.F.; lyer, B.G. (Univ. of Wyoming, Laramie). pp 
L.1-11 of In Transactions of the SPWLA sixteenth annual logging 
symposium. Houston, TX; Society of Professional Well Log 
Analysts Inc. (1975). 

From 16. annual logging symposium; New Orleans, Loui- 
siana, USA (4 Jun 1975). 

See CONF-750643—. 

The apparent formation factor of porous materials seems to 
diminish as the interstitial waters become more resistive. This ef- 
fect has been attributed both to the presence of ‘‘conductive 
solids’’ (usually clays) and to the existence of a concentrated layer 
of ions attracted to the surfaces of the rock matrix. A study was 
designed to determine (1) if surface conductivity in clean sand- 
stones was an important consideration in the evaluation of fresh 
water aquifers and (2) if so, what ters were necessary to 
evaluate the effect. Nine cores, two of which had small percent- 
ages of clay, were chosen with average grain sizes ranging from .09 
to .29 mm. Resistivities were measured over a wide concentration 
range using solutions of NaCl, Na,SO,, NaHCO, and CaCl,. The 
results were found to correlate with a simple equation that is easily 
applied to routine log analysis. Several examples of actual log 
analyses are presented and compared to measured water resistivi- 
ties with an average deviation of less than 7 '/, percent between 
the log derived values and the measured values. If surface effects 
were neglected in the same cases the calculated R/sub w/ could 
have been as much as 60 percent too low. (auth) 


14293 Formation strength parameters from well logs. Kowal- 
ski, J. (Dresser Industries, Inc., Houston, TX). pp N.1-19 of In 
Transactions of the SPWLA sixteenth annual logging symposium. 
Houston, TX; Society of Professional Well Log Analysts Inc. 
(1975). 

From 16. annual logging symposium; New Orleans, Loui- 
siana, USA (4 Jun 1975). 

See CONF-750643—. 

A study of elastic constants and their applications led to the 
conclusion that the dynamic values are more valid for solutions of 
rock mechanics problems. After investigation it was found that the 
equations for shear modulus, Young’s modulus, bulk modulus, and 
Poisson's ratio could be related to log derived values of density, 
shear travel time and compressional travel time. It was also ap- 
parent that values for elastic moduli determined from log derived 
data are suitable for use in rock mechanics problems. The density 
values were derived from a compensated densilog and the travel 
times were obtained with one of three systems - the sidewall 
acoustilog, the conventional acoustilog or the variable density 
signature acoustilog. The choice of acoustilogs was dependent on 
the lithology that was being studied and the well conditions. Under 
normal conditions it is difficult to determine the shear travel time 
in poorly compacted sediments. However, a method of determining 
the shear travel time has been refined and used successfully in the 
logs. When the log derived values for Poisson's ratio, shear modu- 
lus, bulk modulus and Young's modulus were compared to all 
other available data on the well, it was found that they correlated 
well with the lithology. (auth) 


14294 New pore structure model and pore structure interrela- 
Kwon, B.S. (Superior Oil Co., Houston, TX); Pickett, 

G.R. pp P.1-14 of In Transactions of the SPWLA sixteenth annual 
logging symposium. Houston, TX; Society of Professional Well Log 
Analysts Inc. (1975). 

From 16. annual logging symposium; New Orleans, Loui- 
siana, USA (4 Jun 1975). 

See CONF-750643—. 

Physical properties of porous rock and their interrelation- 
ships are investigated by derivation of a mathematical pore struc- 
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ture model and empirical study. Based on visual examination of 14299 (MHSMP—75-37) Synthesis of purity hex- 
icrographs J anitrostilbene. Stull, T.W. (Mason and Hanger Silas Mason Co., 


a rocks, a tapered angular model was 
chosen to represent the basic individual pore of pore structures. 
To represent the pore systems of actual rocks, a network of inter- 
secting tapered angular pores is proposed. The illary pressure 
curves derived from this pore structure model closely resemble 
those measured on actual rocks. They also predict irreducible 
wetting phase saturations, an improvement over previous models. 
The model is used to predict the effects on capillary pressure 
curves from factors such as pore dimension distributions, pore size 
range, average pore size, rock wettability, etc. (auth) 


14295 Minicomputers for maxi Smith, M.B.; Souder, 
W.W. (Phillips Petroleum Co., Bartlesville, OK). pp R.1-13 of In 
Transactions of the SPWLA sixteenth annual logging symposium. 
pes rg TX; Society of Professional Well Log Lasiyets Inc. 
( ). 

From 16. annual loggin jum; New Orleans, Loui- 
siana, USA (4 Jun 1975). has 

See CONF-750643—. 

The computer has developed in the past few years as one of 
the most powerful tools for the log analyst. However, use of these 
more sophisticated analyses for field decision making has been 
limited. The logistics of getting logs from the well to the computer 
and results back to the feld can be formidable, especially in inter- 
national operations. Competition with other users can increase tur- 
naround through a large computer complex to an unacceptable 
level. Another problem has been integrating the expertise of an ex- 
perienced log analyst into the computer program. A total log anal- 
ysis system, incorporating a minicomputer, designed to solve these 
problems is described. It is economical, powerful enough to do so- 
phisticated analyses, has interactive capability, is flexible and sim- 
& hd operate, and will easily accommodate future developments. 

au 


14296 Sedimentological analysis of shale-sand series from well 
logs. Serra, O.; Sulpice, L. pp W.1-23 of In Transactions of the 
SPWLA sixteenth annual logging symposium. Houston, TX; 
Society of Professional Well Log Analysts Inc. (1975). 

From 16. annual logging s ium; New Orleans, Loui- 
siana, USA (4 Jun 1975). nal 

See CONF-750643—. 

The principles and me of sedimentological well 
log analyses in shale-sand series are outlined. Sedimentological 
well log analysis uses all conventional logging techniques plus 
nuclear techniques. The method is illustrated by an examination of 
a deltaic region in Nigeria. It is shown how the method can be ap- 
plied to sequential and faciologic analysis. (JSR) 


14297 Evaluation of permafrost with logs. Hoyer, W.A.; Sim- 
mons, S.O.; = M.M.; Watson, A.T. pp AA.1-15 of In Transac- 
tions of the SPWLA sixteenth annual logging symposium. Houston, 
TX; Society of Professional Well Log Analysts Inc. (1975). 
From 16. annual logging symposium; New Orleans, Loui- 
siana, USA (4 Jun 1975). 
See CONF-750643—. 
Laboratory and field data have been obtained to demon- 
Strate that lithology, free ice content, trapped gas, and bottom of 
rmafrost can be detected and often qualitatively determined with 
fogs. The most important factor affecting the quality and reliability 
field data is hole condition; i.e., is the hole in gauge with 
minimum melting. Laboratory data on the electric and acoustic 
response of frozen soils have shown the significant variables affect- 
ing these parameters are salinity, surface area of the soils, and 
temperature. The laboratory data are used as a guide to interpret 
the response. (auth) 
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14298 (MHSMP—73-5B) Mechanical of high —_ 
October—December 1972. Johnson, H.D.; Wilson, A.L. 

(Mason and Hanger-Silas Mason Co., Inc., Amarillo, Tex. (USA)). 

1972. Contract DA-11-173-AMC-487(A). Ilp. Dep. NTIS $3.50. 

For Lawrence Livermore Lab., CA. 

Mechanical properties of LX-10-0 were enhanced by a post- 
pressing compression treatment. In the 120 F/100 percent psi ten- 
sile creep test the time to failure increased approximately 1700 
percent, and there was a 30 percent decrease in strain at failure. 


Inc., Amarillo, Tex. (USA)). Sep 1975. Contract DA-11-173- 
AMC-487. 48p. Dep. NTIS $4.00. 

For Sandia Labs., Albuquerque, NM. 

The development of a continuous process and the wor 
for the synthesis of high purity hexanitrostilbene type I (HNS I) 
are described. Optimum solution concentrations and ratios were 
investigated, and product washing and slurrying procedures were 
developed to yield a high purity product. The synthesized products 
were evaluated against the Navy’s WS-5003F specification. In ad- 
dition, other tests suggested by Sandia Laboratory and/or 
developed in-house, were employed to enable better classification 
of the explosive and to assure its suitability for ultimate use. Infor- 
mation in this document will enable any facility to synthesize HNS 
I at a purity level of approximately 99.5 percent, with yields ap- 
proaching 38 percent. 


14300 (MHSMP—76-3) Stabilization of bulk and pressed HNS 
at various temperatures and duraiion time. Progress report, Oc- 
tober—December 1975. Duncan, A.A. (Mason and Hanger-Silas 
Mason Co., Inc., Amarillo, Tex. (USA)). 1975. Contract DA-11- 
173-AMC-487(A). 5p. Dep. NTIS $3.50. 

For Sandia Labs., Albuquerque, NM. 

Results of stabilization studies conducted on HNS I and II at 
various densities, temperatures and storage times are given. 


14301 (MHSMP—76-4) Stabilization of dyed and undyed bulk 
RDX, October—December 1975. Duncan, A.A. (Mason and 
Hanger-Silas Mason Co., Inc., Amarillo, Tex. (USA)). 1975. Con- 
tract DA-11-173-AMC-487(A). 8p. Dep. NTIS $3.50. 

For Sandia Labs., Albuquerque, NM. 

Particle characterization of dyed and undyed RDX stored at 
elevated temperatures for various durations has been completed. 
Gas adsorption and microscopy analysis were performed on vari- 
ous samples heat treated at 100, 120 and 140°C for times up to 
912 h. Particle size and surface area remained essentially constant: 
however, surface decomposition apparently occurred as indicated 
by particle color changes. 


14302 (MHSMP—76-SA) Cure rate study of isothermally 
Sylgard 182, (an addendum). Progress report, October—December 
1975S. Clink, G.L. (Mason and Hanger-Silas Mason Co., Inc., 
Amarillo, Tex. (USA)). 1975. Contract DA-11-173-AMC-487(A). 
7p. Dep. NTIS $3.50. 

Isothermal aging of freshly prepared Sylgard 182 at 21°C 
has been completed. Chemical analysis through NMR procedures, 
and hardness determinations through Shore durometer measure- 
ments are reported. 


14303 (MHSMP—76-5B) LX-13 processing. Progress report, 
October—December 1975. Adams, J.C.; Stallings, T.L.; Osborn, 
A.G. (Mason and Hanger-Silas Mason Co., Inc., Amarillo, Tex. 
egg 1975. Contract DA-11-173-AMC-487(A). 7p. Dep. NTIS 


Results were obtained from five LX-13 batches formulated 
from PETN precipitated previously by the continuous method. Ex- 
trudability results indicate that a reduced temperature improves 
extrudability. Detonability was improved over previous continuous 
batches. Three additional batches of PETN have been precipitated 
at reduced temperatures to evaluate the effect of temperature on 
extrudability and detonability. 


14304 (MHSMP—76-SC) ECX and PEX rheology. Progress 
report, October—December 1975. West, G.T. (Mason and Hanger- 
Silas Mason Co., Inc., Amarillo, Tex. (USA)). 1975. Contract DA- 
11-173-AMC-487(A). 20p. Dep. NTIS $4.50. 

The objectives of this project are: (1) to evaluate the capil- 
lary rheometer as a device to qualitatively measure the extrusion 
properties of extrusion cast and paste explosives; (2) to study and 
determine means to distinguish and characterize the rheological 
properties of different lots of ECX and PEX; and (3) to apply 
results from (1) and (2) to production loading operations involving 
ECX and PEX. The second objective (to study and determine 
means to distinguish and characterize rheological properties) of 
this project has been accomplished. Testing procedures were final- 
ized, and general knowledge of the rheometer itself was gained. 
Three batches of 85/15 (wt. percent) RDX/Sylgard were tested in 
the Instron Capillary Rheometer. Each lot was statistically distin- 
— from the other two lots. One lot exhibited a significantly 
lower apparent viscosity than the other two lots, which were 
statistically different from each other, but which were in fairly 
close agreement. 


14305 (MHSMP—76-5E) LX-10 granulation and HMX dis- 
October 


tribution study. report, —December 1975. Dun- 
can, A.A. (Mason and Hanger-Silas Mason Co., Inc., Amarillo, 


6 


& 
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Tex. (USA)). 1975. Contract DA-11-173-AMC-487(A). 4p. ; 

NTIS $3.50. 
LX-10 HMX di tions were found not to be functions of 


LX-10 granulation size. Granulation sizes from 6 to 18 US mesh 
were studied and found to have similar HMX distributions. 


14306 (MHSMP—76-5G) Assay of PBX 9501. Progress re- 

October—December 1975. MacDougall, C.S. (Mason and 

anger-Silas Mason Co., Inc., Amarillo, Tex. (USA)). 1975. Con- 
tract DA-1 1-173-AMC-487(A). 6p. Dep. NTIS $3.50. 

An infrared spectrophotometric method is used for deter- 
mining Estane in PBX 9501. In this method a | g sample of 9501 
is extracted with 1|,2-dichloroethane. The mixture is mechanically 
shaken for one hour, centrifuged, and an aliquot of the superna- 
tant is transferred to a 0.50 mm NaCl cell. The IR spectrum at 
1717 cm~ is recorded, and the percent Estane calculated from the 
measured peak height. The HMX remaining from the 
dichloroethane extraction is determined gravimetrically, and the 
nitroplasticizer is calculated by difference. 


14307 (MHSMP—76-SH) Development of a GPC analysis 
method for estane in LX-14. Progress report, —December 
1975. Kohn, E.; Ashcraft, R.W.; Foster, P.A. (Mason and Hanger- 
Silas Mason Co., Inc., Amarillo, "Tex. —)- 1975. Contract DA- 
11-173-AMC-487(A). 14p. Dep. NTIS $ 

A high-speed gel permeation (HSGPC) 
method was developed for the molecular weight parameter analysis 
of Estane as a minor component in LX- 14 PBX formulations. 
Molecular parameters for Estane, so obtained, permitted the 
evaluation of various aging and accelerated aging treatments on 
the LX-14 samples. Parameters evaluated were: Number average 
molecular weight anti M/sub n/, weight average molecular weight, 
anti M/sub w/, and peak molecular weight, M/sub p/, as well as the 
derived ratio, anti M/sub w//anti M/sub n/, generally referred to as 
the molecular weight distribution index (MWD). The method em- 
ee the Waters high-speed gel permeation chromatograph 

PC) together with a Waters Model 440 uv detonator. 
Molecular weight data obtained had a standard deviation of ap- 
proximately 5 percent. 


—— (MHSMP—76-5J) Analysis of chloride in TATB by x- 

y fluorescence. October—December 1975. Blair, 
ce. (Mason and Hanger-Silas Mason Co., Inc., Amarillo, Tex. 
a 1975. Contract DA-11-173- AMC-487(A). 6p. Dep. NTIS 


A procedure for the analysis of chlorides in TATB by x-ray 
fluorescence was investigated. The instrument was calibrated using 
the method of standard additions. NaCl was used as the additive. 
Eighteen TATB samples were red and anal yielding a 
standard deviation of than o'004 percent. 


14309 (MHSMP—76-S5K) Determination of chloride in et 
Progress report, October—December 1975. MacDougall, 
(Mason and Hanger-Silas Mason Co., Inc., Amarillo, Tex. USA)). 
1975. Contract DA-11-173- AMC-487(A). ‘6p. Dep. NTIS $3.50. 
To determine total chloride content in TATB, the sample 
was burned in a Parr Bomb, and the chlorides formed were titrated 
potentiometrically using silver nitrate. The electrode system is a 
chloride — ion sensing element and a single junction 
reference. Results on seven test samples agree generally within 10 
|e with previous analyses by the Development Division. 
eplicate analyses show precision of the method to be +-10 rela- 
tive percent. Inorganic chloride is assayed by dissolving the TATB 
in concentrated sulfuric acid. The HCI, which is liberated, is swept 
into dilute base by a nitrogen sweep and analyzed potentiometri- 
cally — the chloride specific electrode. Results on three test 
— agree within 5 percent with Development Division 
lyses, with a +-2 relative percent precision of analysis. 


14310 (MHSMP—76-5L) Toluene recycle in the synthesis of 
TATB. Progress October—December 1975. Evans, V.H.; 
Quinlin, W.T.; Schaffer, C.L.; Estes, Z.L. (Mason and Hanger-Silas 
Mason Co., Inc., Amarillo, Tex. (USA)). 1975. Contract DA-11- 
173-AMC-487(A). Tp. Dep. NTIS $3.50. 

Laboratory and pilot-plant aminations of 
trichlorotrinitrob have shown that the toluene reaction sol- 
vent can be recycled at least once without purification and without 
significantly degrading the TATB product. Subsequent recycles of 
the toluene results in smaller particle size TATB. 


14311 (MHSMP—76-5M) TATB PBX formulations. Progress 
report, October—December 1975. Johnson, H.D.; Osborn, A.G.; 
Stallings, T.L. (Mason and Hanger-Silas Mason Co., Inc., Amarillo, 
1975. Contract DA-11-173- AMC-487(A). 18p. Dep. 


Prelimina rocess development to establish a procedure 
for recycling RX-03 


-BB from machine cuttings was begun. An 
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acetone precipitation process followed | pelletizing with TF 
Freon in the 30-liter elise 2 appears to yield a PBX with accepta- 
ble physical properties. Process development work on a large scale 
in the 300-gallon kettle was continued. LLL B8 was made in a sin- 
gle large 340 kg batch and ae reworked to improve ten- 
sile properties. LLL B9 was 5 subbatches and blended 
into a 490 kg lot. It is being evaluated for physical properties. A 
45.4 batch containing 5 percent Kel-F 800, RX-03-AU, which is 
similar to LASL’s X-0290 formulation has been tested. 


14312 (MHSMP—76-5N) Initiation sensitivity of HNS I by 
HNS II MDF. Progress report, October—December 1975. Hanes, 
L.D. (Mason and Hanger-Silas Mason Co., Inc., Amarillo, Tex. 
(USA)). — Contract DA-11-173- AMC-487(A). llp. Dep. 
NTIS $3.5 

A te aha test, previously developed to study the configu- 
ration dependent excess transit time for transfer of detonation 
from a small diameter confined donor to a larger diameter uncon- 
fined acceptor via the detonation electric effect technique, has 
been utilized for evaluation of Pantex synthesized HNS. 


14313 (MHSMP—76-5Q) Thermal stability of hexanitrostil- 
bene (HNS) in N,N-dimethylformamide (DMF). Period covered: Oc- 
tober—December 1975 . Clink, G.L. (Mason and Hanger-Silas 
Mason Co., Inc., Amarillo, Tex. (USA)). 1975. Contract DA-11- 
173-AMC-487(A). 7p. Dep. NTIS $3.50. 

A preliminary study of the thermal stability of HNS in 
DMF, at both ambient (21°C) and 120°C, has shown that the 
solute is decomposed in DMF. Additional work to establish the 
rate of decomposition in the temperature range of processing (90 
to 110°C) is underway. NMR spectral analysis through peak in- 
tegration is employed to monitor the system. 


14314 (SAND—74-0081) Sandia Laboratories technical capa- 
bilities: explosives, electrochemistry and electromechanisms. (Sandia 
Labs., Albuquerque, N.Mex. —_— Dec 1975. Contract AT(29- 
1)-789. 36p. Dep. NTIS $5.00. 

This report characterizes the explosives, electrochemistry, 
and electromechanisms capabilities at Sandia Laboratories. 
Selected applications of these capabilities are presented to illus- 
trate the extent to which they can be applied in research and 
development programs. (auth) 


14315 (SAND—75-0461) Flyer plate and the in- 
itiation of insensitive explosives by flyer plate impact. Schwarz, A.C. 
(Sandia Labs., Albuquerque, N.Mex. (USA)). Dec 1975. Contract 
AT(29-1)-789. 17p. Dep. NTIS $4.50. 

A technique is presented in which a few experiments yield 
data for an analytical expression which predicts flyer plate velocity 
as a function of the flyer/explosive mass ratio. A test method for 
determining initiation sensitivity of one difficult-to-initiate explo- 
sive, TATB, also is presented. Effects of explosive density and 
elevated temperature on the results are illustrated. The initiation 
product, P/super n/Tau, is shown. 


14316 (SAND—75-0524) Mesh-initiated large area detonators. 
Butler, R.I.; Cowan, M.; Duggin, B.W.; Mathews, F.H. (Sandia 
Labs., Albuquerque, N.Mex. (USA)). Nov 1975. Contract AT(29- 
1)-789. 20p. Dep. NTIS $4.50. 

Inexpensive large area detonators are described which util- 
ize a mesh of etched copper bridgewires to detonate PETN. 
Breakout simultaneity within 100 ns is achieved on the surface of a 
PBX-9407 booster at discrete initiation points originating from the 
individual bridgewires. Initiation densities as high as 3.1 x 10° m=? 
are achieved by printed circuit manufacturing techniques. Electri- 
cal requirements are established from threshold burst current ex- 
periments. Two initiators are described; a general purpose 200 mm 
dia detonator employing 750 bridgewires and a 150 mm x 600 mm 
detonator employing 2300 that was developed for a fast explosive 

nerator. These detonators achieve simultaneous detonation of 
large surface areas at lower cost and with much less explosive than 
conventional lens systems. They can also be applied to singly 
curved surfaces. 


14317 (SAND—75-0576) Dimensional considerations for the 
Ise method of measuring thermal diffusivity. Donaldson, A.B. 
(Sandia Labs., Albuquerque, ape ga (USA)). Jan 1976. Contract 
AT(29-1)-789. 12p. ep. NTIS $4.5 
This paper discusses the effect of specimen radius-to- 
thickness ratio on the thermal diffusivity when measured by the 
Ise method. In addition, the potential error which may arise 
Fro rom noncentering of the temperature sensor is discussed. 


14318 (SAND—75-5876) Thermal stability of hexanitrostil- 
bene as determined by measurements of detonation velocity. 
Gould, D.J. (Sandia Labs., Albuquerque, N.Mex. (USA)). 1976. 
21p. (CONF-760420—1). Dep. NTIS $3.50. 
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From Meeting on compatibility of materials with explosive, 

llants and pyrotechnics; Indian Head, Maryland, United 

of America "USA® (27 Apr 1976). 

The thermal stability of hexanitrostilbene (HNS) after expo- 
sure to 20, 150, 175, 200, and 225°C can be inferred from precise 
measurements of the detonation velocity of a 2-grain-per-foot, alu- 
minum-sheathed mild detonating fuze (MDF). The results indicate 
that the thermal stability of small diameter charges of HNS is 
greatly reduced by exposures above 200°C. The method used to 

the bulk HNS powder has a decided effect on the thermal 
stability of the resulting MDF. The purity of currently available 
HNS is the limiting factor to doatenes investigation of the thermal 
stability of HNS. 


14319 (SAND—75-5889) Stability of the pyrotechnic mixture 
titanium hydride (TiH/sub x/)/potassium perchlorate (KCIO,). Mas- 
sis, T.M.; Morenus, P.K.; Merrill, R.M. (Sandia Labs., Al- 
be N.Mex. (USA)). 1976. 16p. (CONF-760420—2). Dep. 


From Meeting on compatibility of materials with explosive, 
llants and rotechnics; Indian Head, Maryland, United 
ites of America "USA® (27 Apr 1976). 

A study of TiH/sub x//KCIO, (x = 0.1 to 1.9) has been con- 
ducted to determine the stability of the pyrotechnic formulation. 
The reaction kinetics were measured by monitoring water forma- 
tion and chloride ion concentration in bulk, pellet, and component 
geometry. It was found that the stability of the pyrotechnic mix in- 
creased as the hydrogen content in the titanium hydride was 
decreased and approached that found for titanium/potassium 
perchlorate. The reaction appears to be influenced by the amount 
of water present in the pyrotechnic plus the amount of surface 
evolved hydrogen from the titanium lattice. 


14320 (UCID—17049) Equilibrium water vapor pressure and 
total moisture content measurements on TATB. Colmenares, C.; 
McDavid, L.C. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). 23 Feb 1976. Contract W-7405-Eng-48. 20p. 
Dep. NTIS $3.50. 

Equilibrium water vapor pressure and total moisture content 
were measured for samples of TATB-10 percent Kel-F, TATB-6 
percent Estane, and TATB-9 percent Viton in a temperature range 
from 296 to 365°K. Heats of vaporization were obtained for tem- 
peratures from 296 to 333°K. Below 333°K the water in the sam- 
ples behaved as dissolved water and the Clausius-Clapeyron equa- 
tion was applicable, while above 333°K the water dissolved in the 
samples became very mobile and for practical purposes it was con- 
sidered to be available in its entirety in the gas phase. The total 
moisture content of the samples was found to be <0.0021, 0.0102, 
and 0.0165 wt. percent for TATB-Kel-F, TATB-Estane, and 
TATB-Viton, respectively. The data indicate that the transport of 
water in the samples was controlled by the permeation charac- 
teristics of the binders. Fair agreement was found between 
published relative permeation constants for the three binders and 
those derived from the experimental results. 


14321 (UCID—17087) TATB formulation study. Hallam, J.S. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 
17 Mar 1976. 28p. Dep. NTIS $4.00. 

Small-scale production and mechanical properties of 
TATB/Kel-F 800 (92.5/7.5), a useful plastic bonded explosive, are 
described. TATB particles are slurried in water while adding a sol- 
vent solution of Kel-F. As the solvent is removed from the slurry at 
75 to 80°C under vacuum, the fine particles of TATB become 
coated with Kel-F and clump together to form granules. After dry- 
ing at 80°C the granules are pressed at 120°C and 138 MPa 
(20,000 psi) to form needed shapes. 


14322 (UCRL—77755) Detonation of the insensitive 
TATB. Jackson, R.K.; Weingart, R.C. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). 26 Feb 1976. Con- 
tract W-7405-Eng-48. 20p. (CONF-760329—1). Dep. NTIS $3.50. 
From Technical meeting DEA-AF-F;G-7304, physics of ex- 
rey Eglin Air Force Base, Florida, United States of America 
SA® (3 Mar 1976). 

The detonation properties of various compositions of the in- 
sensitive explosive TATB were investigated using thin flyer plates. 
These flyer plates were accelerated by electrically exploding metal 
foils. The divergence of the detonation wave in TATB is improved 
for compositions of lower-density, lower-binder-percentage, and 
smaller HE particle size. Increasing the velocity or the diameter of 
the flyer plate or increasing the environmental temperature also 
improves the divergence. It was also found that lower-density, 
lower-binder-percentage compositions were somewhat more sensi- 
tive (easier to initiate), but all compositions investigated were sub- 
stantially less sensitive in our experiments than PBX 9404. 


ERA VOL. 1, NO. 8 


14323 of formation and calculated detonation 

of some thermally stable explosives. Rouse, R.E. Jr. ( 
Alamos Scientific Lab., NM). J. Chem. Eng. Data; 21: No. 1, 16- 
20(Jan 1976). 

As part of a study of thermally stable explosives, the heats 
of combustion and standard enthalpies of formation of 22 experi- 
mental organic explosives and of one standard explosive, TNT. 
were determined. The results of these measurements, together with 
the reported crystal densities, were used to calculate the detona- 
tion velocities and pressures by two different methods. The calcu- 
lated velocities were com with experimental velocities where 
suitable values of the latter were available. (auth) 


14324 (SAND—76-6015) Transition of the low-velocity regime 


in dense into detonation. Belyaev, A.F.; Bobolev, 
V.K.; Korotkov, A.I.; Sulimov, A.A.; Shuiko, $.V. Jan 1976. Trans- 


lated by P. Newman from pp 164-170, Chap. 5, Part B, Section 26 
of Perekhod nizkoskorostnogo rezhima v vysokoplotnykh VV v 
detonatsiyu. 14p. Dep. NTIS $3.50. 

Stable propagation of the low-velocity regime is observed 
for given values of density, explosive particle size, nucleus diame- 
ter and shell rigidity. A change in one of these parameters, for ex- 
ample a decrease in the density of the explosive, and increase in 
the diameter of the nucleus or the shell rigidity results in the 
process becoming unstable and possibly a transition to detonation. 


14325 (SAND—76-6018) Transition from burning to explosion 
in liquid high explosives under high pressures. Belyaev, A.F.; 
Bobolev, V.K.; Korotkov, A.I.; Sulimov, A.A.; Chuiko, S.V. Jan 
1976. Translated by P. Newman from pp 269-273, Chap. 5, Part 
B, Section 49 of Perekhod goreniya kondensirovannykh sistem vo 
varyv. 12p. Dep. NTIS $3.50. 

The detailed investigation by Dubovitskii and Bakhmana of 
the transition from burning to detonation of a number of nitro 
ethers under high pressure is the only paper devoted to this 
question. Constant pressure vessels were used to create pressures 
up to 800 atm for the experiments. Two drum photo recorders (for 
the low-velocity and detonation explosive processes) assured photo 
recording of the combustion dynamics. Furthermore the authors of 


used high speed (2-4 thousand frames per second) cinematography 
were used in the investigation. Several results from this paper are 
discussed and interpreted. 

NUCLEAR 


REFER ALSO TO CITATION(S) 14135, 14170, 14223, 14248, 
14254, 14509 


14326 (AD/A—005786) Source studies in the near and far 
field. Semiannual technical report No. 3 (part A), 1 May-31 Oct 
1974. Turnbull, L.S.; Battis, J.C.; Sun, D. (Texas Instruments, Inc., 
Dallas (USA)). 30 Nov 1974. Contract F44620-73-C-0055. Sip. 
(TI-ALEX—(02)-TR-74-03(Pt.A)). NTIS $4.25. 

See also report dated 30 Nov 1974, AD/A—004820. 

A program has been undertaken to examine the seismic 
source in the near- and far-fields. Near-field accelerogram spectra 
have been analyzed for corner frequency, seismic moment, and 
stress drop. For the Bear Valley earthquake of June 22, 1973, a 
stress drop of 300 bars was obtained using Brune’s source theory. 
The data sample, though, was insufficient to determine any empiri- 
cal relationship between corner frequency and local magnitude and 
its association with stress drop. In our examination of far-field 
source spectral characteristics, de-multipathing procedures have 
been implemented on the PDP-15 interactive graphics system. 
Three-dimensional computer plots of double couple source spectra 
have been produced, and are being used in an exhaustive analysis 
of far-field spectral characteristics as a function of source configu- 
ration. (GRA) 


14327 (AD/A—006430) Equilibrium shape and position of a 
neutral heave fireball. T: re Simons, G.A. (Physical 
pee Inc., Berkeley, Calif. (USA)). 24 Jan 1975. Contract 
DNAO001-73-C-0101. 17p. (PD—74-070). NTIS $3.25. 

The difference between heave and fireball motions is deter- 
mined on the basis of whether or not heated fluid elements retain 
their relative vertical position as they rise. In the heave regime, 
fluid elements do not circulate in the conventional sense; these cir- 
cumstances allow a great simplification, enabling one to determine 
the equilibrium position of fluid elements solely in terms of the ini- 
tial energy distribution in an otherwise isothermal atmosphere. 
Results indicate that, at late time, lateral spreading dominates the 
vertical rise. 


CIVIL USES 
REFER ALSO TO CITATION(S) 12529 
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14328 (AD/A—005781) Analysis of seismic data for the Rio 
Blanco explosion. Technical report. von Seggern, D.H. (Teledyne 
Geotech, Alexandria, Va. (USA). Seismic Data Lab.). 19 Jun 
ws Contract F08606-74-C-0006. 88p. (SDAC-TR—74-9). NTIS 


Seismic analysis of RIO BLANCO, an underground nuclear 
explosion for gas stimulation, was performed using LRSM, LPE, 
and array recordings. Although a multiple detonation, RIO BLAN- 
CO was similar to other western U. S. shots and especially RU- 
LISON, another gas-stimulation explosion 55 km away. Magnitude- 
yield relations, shear generation, and spectral content of RIO 
BLANCO were not untypical for underground explosions. A 
source function which includes p(P) and P(spall) was inferred 
from the seismic data. An accurate location was obtained for RIO 
BLANCO using travel-time anomalies for RULISON. (GRA) 


14329 (UCID—17010) Descriptive summary of airblast effects 
for buried cratering detonations. Snell, C.M. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). 20 Jan 1976. Con- 
tract W-7405-Eng-48. 13p. Dep. NTIS $4.00. 

Detonation of a buried nuclear or high-explosive charge in- 
duces an airblast signal in the air above the explosion site. The 
waveform of this signal may be complex, involving features created 
by ground surface motion effects, venting and expansion of gas 
from the explosive cavity, and energy release through an un- 
stemmed or partly stemmed emplacement hole. The basic physical 
mechanisms responsible for the airblast pulse and some of the 
techniques commonly used to predict airblast effects are described. 


14330 (UCRL-Trans— 10669) Use of nuclear explosions in un- 
derground ore recovery. Imenitov, V.R.; Evst v, N.A.; Baranov, 
A.O. Translated from Gorn. Zh.; No. 12, 33-36(Dec 1973). 1 Ip. 
Dep. NTIS $3.50. 

Published Soviet and foreign projects on the use of un- 
dei nd nuclear explosives for crushing ore its are 
and analyzed. (LCL) 


WEAPONRY 


14331 (PB—239294) READY I system for the UNIVAC 1108 
weapons preparation . Revision No. 1. Final 
(General Services Administration, McLean, Va. (USA). Mathe- 
matics and Computation Lab.). Nov 1974. 26p. (GSA/OP/MCL- 
TM—234(Rev.1)). NTIS $3.75. 

Supersedes report No. PB—224854. 

This technical Manual contains detailed instructions for 
users of the Weapons Preparation Program. It contains information 
concerning the several options of the program, input-output for- 
mats, and operating procedures. (GRA) 


14332 (UCID— 16990) Development of halthane adhesives for 
phase 3 weapons: status Hammon, H.G.; Althouse, L.P. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 
29 Dec 1975. Contract W-7405-Eng-48. 1 1p. Dep. NTIS $4.00. 
Three new adhesives of the polyurethane type have been 
developed to meet the requirements for the current phase 3 
nuclear weapons. They are designated Halthanes to avoid confu- 
sion with Adiprenes. Two of these adhesives are made from LLL- 
developed MDI-terminated prepolymers cured with a blend of 
polyols. The third is made from an LLL-developed prepolymer ter- 
minated with Hylene W and cured with aromatic diamines. All of 
the adhesives have low moduli over a wide temperature range, 
bond rapidly and well to most substrates, and are compatible with 
weapons components. This report updates information reported in 
Chemistry Department Technical Notes Nos. 75-23 and 75-24. 
Characterization and compatibility studied are continuing. 


14333 Nuclear energy and nuclear weapons: are they inevitably 
linked. York, H.F. (Univ. of California, San Diego, La Jolla). JEEE 
Trans. Nucl. Sci.; NS-23: No. 1, 20-24(Feb 1976). 

From 22. nuclear science symposium and 7. nuclear power 
systems symposium; San Francisco, CA, USA (19 Nov 1975). 

For forty years politically active nuclear scientists have been 
trying to invent and to promote policies and schemes which would 
on the one hand make the benefits of nuclear energy available to 
all mankind, and on the other hand inhibit or prevent the manu- 
facture and use of nuclear weapons. So far, the record of these at- 
tempts is poor; it now threatens to get worse fast. 
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REFER ALSO TO CITATION(S) 13859 
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ENVIRONMENTAL SCIENCES, 
ATMOSPHERIC 


REFER ALSO TO CITATION(S) 13473 


BASIC STUDIES 
REFER ALSO TO CITATION(S) 13577, 13802, 14534 


14334 (CONF-741053—) Proceedings of the National Environ- 
mental Research Park symposium, Idaho Falls, Idaho, October 22, 
1974. (Idaho Coll., Caldwell (USA). Snake River Regional Studies 
Center). 1974. 62p. Dep. NTIS $4.50. 

From National environmental research symposium; 
Idaho Falls, Idaho, USA (22 Oct 1974). en 

ERDA programs for environmental research are reviewed 
briefly. Emphasis is placed on the advantages and disadvantages of 
the identification of a site at the Idaho National Engineering 
Laboratory (formerly National Reactor Testing Station (NRTS)) 
as a National Environmental Research Park for ecological research 
and wild life protection. Activities at the nation’s first environmen- 
tal research park at the Savannah River Plant near Aiken, South 
Carolina, are reviewed. The potential advantages are discussed of 
the identification of sites at Oak Ridge National Laboratory, Ten- 
nessee, Los Alamos Scientific Laboratory, New Mexico, Pacific 
Northwest Laboratory, Washington, Brookhaven National Labora- 
tory, New York, Argonne National Laboratory, Illinois, Lawrence 
Livermore Laboratory, California, and the Puerto Rico Nuclear 
Center, Puerto Rico, as national environmental research parks. 


(CH) 

14335 (COO— 1248-49) Experimental study of diffusion 
charging of aerosols. Pui, D.Y.H. (Minnesota Univ., Minneapolis 
(USA). Particle Tech Lab.). Mar 1976. Contract E(11-1)- 
1248. 133p. Dep. NTIS $6.00. 


The electrical charging of aerosol particles by unipolar gase- 
ous ions was studied theoretically and experimentally. The primary 
objective of the study was to make precise determinations of the 
aerosol particle charge under various conditions of charging and to 
compare the experimental results with those predicted by theory. 
Experiments were performed using monodisperse oleic acid 
aerosols generated by a vibrating orifice generator, monodisperse 
NaCl and DOP (di-octyl phthalate) aerosols generated by an elec- 
trostatic classification method, and sulfuric acid aerosols generated 
by the photo-chemical conversion of gaseous SO, in the — 
chamber. The experiments covered a particle size range of 0.007 
pm to 5.04 wm diameter. The corresponding range in Knudsen 
number (Kn = A/sub i//a, A/sub i/ = mean free path of ions, a = 
particle radius) was from 0.0056 to 3.86. The charging parameter, 
Not, was varied between 2.56 x 10* to 5.1 x 10” ion-s/cc, where no 
is the concentration of ions and t is the charging time. Com- 

isons of the results with available aerosol charging theories in- 
dicate that there is reasonable agreement between the theory and 
experiment in the continuum regime (Kn << 1) where the classi- 

Fuchs—Pluvinage equation is expected to apply. However, in 
the free molecular (Kn >> 1) and the transition regimes (Kn ap- 
prox. or equal to 1), where the ion mean free path is no longer 
small in comparison with particle size, there is considerable discre- 
pancy between the experimental data and available charging theo- 
ries. A semi-empirical equation was developed which agrees well 
with the experimental data over the entire range of particle size 
and charging parameters covered in the experiments. Theoretical 
results are presented showing the distribution of charges on the 
particles as a function of particle size and the charging parameter 
Not. 70 figures, 24 tables, 112 references. (auth) 


14336 (LA—6084-MS) Respirator protection factors. Hyatt, 
E.C. (Los Alamos Scientific Lab., N.Mex. (USA)). Sep 1975. Con- 
tract W-7405-Eng-36. 24p. Dep. NTIS $5.00. 

This report evaluates the efficiency of respirators as protec- 
tion devices. The efficiency listed as a protection factor is con- 
cerned with the leakage of atmospheric contaminants inside the 
respiratory protective equipment. Experimental data concerning 
actual testing of personnel using respirators under controlled con- 
ditions are evaluated in relation to protection factors. Such data 
are extrapolated in relation to equipment which has not been 
completely evaluated to determine protection factors. A summary 
of protection factors for various respiratory protective devices is 
given. Information supporting the proposed protection factors is in- 
pce ley the report. Respirator-man testing procedures are 
described. 
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14337 (NP—20858) Air indices: a compendium and 
assessment of indices used in United States and Canada. Thom, 
G.C.; Ott, W.R. (Council on Environmental Quality, Washington, 
D.C. (USA); Environmental Protection Agency, Washington, D.C. 
(USA)). Dec 1975. 164p. Council on Environmental Quality, 


DC. 
is report presents the findings of a detailed survey of air 
lution indices that are a utilized or available. The survey 
included a review of the existing literature on air pollution indices, 
telephone discussions with personnel from the 55 lar, air pollu- 
tion control.agencies in the United States and Canada, and a case 
study of a three-State region in which an attempt is being made to 
develop a uniform air pollution index. These three data sources 
have enabled the preparation of the most extensive compendium 
of air pollution inden material currently in existence. Two general 
types of air pollution indices have been developed: short-term and 
long-term. This study provides the first systematic analysis of the 
short-term indices that are used routinely by local agencies and 
news media across the Nation to provide the public with simple 
guides for assessing the severity of local air pollution. Of the 55 
metropolitan air pollution control agencies surveyed in the United 
States, 33 routinely used some form of short-term air quality index. 
However, it was found that nearly all of the indices had different 
mathematical formulations and different meanings to the public. 
For example, an index value of 100 reported in Washington, DC, 
meant something entirely different from a value of 100 reported in 
Cleveland, Ohio. The long-term indices, which indicate trends in 
environmental quality, are intended primarily for use in formulat- 
ing and evaluating local or national environmental policies. As a 
result, virtually none of the long-term indices are being used by 
metropolitan air pollution control agencies. 


14338 (UCRL—50007-75-2) Hazards control progress report 
No. 51, July—December 1975. Crites, T.R. (comp.). (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). 16 Feb 
1976. Contract W-7405-Eng-48. 44p. Dep. NTIS $4.00. 

Progress is reported on research projects in the fields of 
radiation protection, industrial hygiene, instrument development, 
ae decontamination, and environmental protection. 
( ) 


14339 Surface drag coefficient dependence on the aerodynamic 
roughness of the sea. SethuRaman, S.; Raynor, G.S. (Brookhaven 
National Lab., Upton, NY). J. Geophys. Res.; 80: No. 36, 4983- 
4988(20 Dec 1975). 

Analysis of logarithmic wind profiles measured to a height 
of 10 m on the south shore of Long Island indicates three distinct 
classes of aerodynamic roughness of the sea surface. On the basis 
of the roughness Reynolds number, defined as u/sub */z,/v, where 
u/sub */ is the surface friction velocity, z, the roughness length, 
and v the kinematic viscosity, the sea surface is aerodynamically 
smooth for u/sub */z,/v less than or equal to 0.15. There is a 
moderately rough transition regime for 0.15 < u/sub */z/v < 4, 
the surface becoming fully rough for the roughness Reynolds num- 
bers exceeding 4. The surface drag coefficient C/sub Dy/ obtained 
from the mean wind speed at a height of 6 m is found to vary from 
0.75 x 10-* for an aerodynamically smooth sea surface to 1.9 x 
10-* for a fully rough surface. Moderately rough flow conditions 
— a C/sub D,/ of 1.15 x 10-%. Wind profile measurements 
rom two other offshore or coastal sites showed good agreement. 
Mean wind speeds ranged from 3.5 to 10 m s~'. The drag coeffi- 
cient did not vary with mean wind speed but was weakly depen- 
dent on the atmospheric stability. Charnock’s constant @ in z = 
au/sub */?/g, where g is the gravitational acceleration, was found to 
have a mean value of 0.016 for moderately rough conditions and 
0.072 for fully rough conditions. 


14340 Stratospheric distributions of odd nitrogen and odd 
hydrogen in a two-dimensional model. Prinn, R.G.; Alyea, F.N.; 
Cunnold, D.M. (Massachusetts Inst. of Tech., Cambridge). J. 
Geophys. Res.; 80: No. 36, 4997-5004(20 Dec 1975). 

A two-dimensional pole-to-pole chemical model of the 
stratosphere was developed extending from 8 to 38 km in altitude. 
Atmospheric motions are simulated by using mean vertical and 
meridonal winds and eddy diffusion coefficients. In the results re- 
ported are computed seasonally averaged distributions of impor- 
tant odd nitrogen (NO, NO,, and HNO;) and odd hydrogen (H, 
OH, HO,, H.6,) compounds. Photodissociation of N,O leads to 
production of odd nitrogen in the stratosphere and the odd 
nitrogen is ultimately removed by downward tranport into the 
troposphere and rain-out (modeled by a rain-out lifetime of 30 
days below 8-km altitude). Results are presented for a quasi-steady 
state in which seasonal cycles repeat themselves. Results show sig- 
nificant latitudinal as well as vertical variation in the predicted spe- 
cies which emphasize the need for at least two dimensions in accu- 
rate stratospheric modeling. Computer concentrations are com- 
pared with observations when they exist. The need for observations 
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of the vertical profiles of NJO, HNO;, NO,, and NO at many more 
latitudes than are presently available is stressed in order to test the 
two-dimensional modeling approach adequately. 


RADIOMETRIC TECHNIQUES 
14341 (CONF-740701—, pp 344-355) Use of instrumental 
nuclear activation methods in the study of from major air 


particles 
pollution sources. Gordon, G.E.; Zoller, W.H.; Gladney, E.S.; 
Greenberg, R.R. (Univ. of Maryland, College Park). Jul 1974. 

From 2. international conference on nuclear methods in en- 
vironmental research; Columbia, Missouri, USA (29 Jul 1974). 

In Proceedings of the second international conference on 
nuclear methods in environmental research. 

Nuclear methods have been used effectively in the study of 
particles emitted by a coal-fired power plant and a municipal in- 
cinerator. In the coal-fired plant there is appreciable fractionation 
of only five of the observed elements. By contrast, particles from 
the incinerator are highly enriched in several trace elements. 


14342 (CONF-740701—, pp 356-365) Interpretation 
aerosol trace metal size distributions. Johansson, T.B. 
(Univ. of Lund, Sweden); Van Grieken, R.E.; Winchester, J.W. Jul 
1974. 

From 2. international conference on nuclear methods in en- 
vironmental research; Columbia, Missouri, USA (29 Jul 1974). 

In Proceedings of the second international conference on 
nuclear methods in environmental research. 

Proton-induced X-ray emission (PIXE) analysis is capable 
of rapid routine determination of 10—15 elements present in 
amounts greater than or equal to | ng simultaneously in aerosol 
size fractions as collected by single orifice impactors over short 
periods of time. This enables detailed study of complex relation- 
ships between elements detected. Since absolute elemental concen- 
trations may be strongly influenced by meteorological and topo- 
graphical conditions, it is useful to normalize to a reference ele- 
ment. Comparison between the ratios of concentrations with 
aerosol and corresponding values for anticipated sources may lead 
to the identification of important sources for the elements. Further 

hemical insights may be found through linear correlation coef- 
jents, regression analysis, and cluster analysis. By calculating 
correlations for elemental pairs, an indication of the degree of 
covariance between the elements is obtained. Preliminary results 
indicate that correlations may be particle size dependent. A high 
degree of covariance may be caused either by a common source or 
may only reflect the conservative nature of the aerosol. In a 
regression analysis, by plotting elemental pairs and estimating the 
regression coefficients, we may be able to conclude if there is 
more than one source operating for a given element in a certain 
size range. Analysis of clustering of several elements, previously in- 
vestigated for aerosol filter samples, can be applied to the analysis 
of aerosol size fractions. Careful statistical treatment of elemental 
concentrations as a function of aerosol particle size may thus yield 
significant information on the generation, transport ond, deposition 
of trace metals in the atmosphere. 


14343 (CONF-740701—, pp 459-466) Lanthanum as an inter- 
nal flux monitor in rain sca studies involving indium tracer. 
— K.S.; Dingle, A.N. (Univ. of Michigan, Ann Arbor). Jul 
1974. 

From 2. international conference on nuclear methods in en- 
vironmental research; Columbia, Missouri, USA (29 Jul 1974). 

In Proceedings of the second international conference on 
nuclear methods in environmental research. 

In order to study the basic mechanisms of circulation in 
severe connective storms, it was decided to release indium-115 in 
the clouds for tagging the rain to be collected at the ground 
downstream following such a storm. For estimating very small 
amounts, of the order of a few picograms per ml of water, of indi- 
um in the collected rain samples by a most sensitive method such 
as neutron activation, it became necessary to have precise 
knowledge of the neutron flux in the reactor. This difficulty was 
circumvented by employing lanthanum as an internal flux monitor 
and iron as a scavenger for both indium and lanthanum in these 
rain samples. (auth) 


14344 (CONF-740701—, pp 467-473) Identification of drink- 
ing water contamination sources with stable tracers. McFarland, 
R.C. (Georgia Inst. of Tech., Atlanta); McLain, M.E. Jr.; Walker, 
J.A.; Levine, R.; Wood, B.T. Jul 1974. 

From 2. international conference on nuclear methods in en- 
vironmental research; Columbia, Missouri, USA (29 Jul 1974). 

In Proceedings of the second international conference on 
nuclear methods in environmental research. 

The probable source of hepatitis contamination of a school 
water supply was shown to be rainwater run off from septic tank 
drainage field lines. Direct contamination of the springs supplying 
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water to the school by the tank 
by use of stable iodine and bromine tracers introduced into the 
septic tank. Water — taken from the spring were analyzed by 
neutron activation analysis and showed elevated concentration of 
bromine and iodine following tracer additions. (auth) 
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REFER ALSO TO CITATION(S) 12448, 12920, 12926, 13470, 
13780, 14410, 14421, 14423, 14424, 14425, 14786 


14345 (BNL—20743) Health effects of air pollution. Hamilton, 
L.D. (Brookhaven National Lab., Upton, N.Y. (USA)). 1975. 
Contract E(30-1)-16. 52p. (CONF-750706—12). Dep. 


$4.50. 

From ERDA-wide conference on computer support on en- 
vironmental science and analysis; Albuquerque, New Mexico, USA 
(9 Jul 1975). 

Air pollution from energy sources is evaluated in perspec- 
tive of total air pollution. Tables summarize estimated air pollu- 
tants by weight nationwide for transportation system (cars, trucks, 
buses, trains and planes), fuel combustion in stationary sources in- 
cluding power generation and domestic heating, industrial 

esses, solid-waste di: | and other miscellaneous processes 
that pollute with sulfur dioxide, carbon monoxide, nitrogen oxides, 
hydrocarbons and particulates. Nationwide trends in air pollution 
are summarized from 1940-1970. Computer techniques for han- 
dling the health data are detailed for modelling the health hazards 
accumulating from individual and combined fuel cycle activity in 
the energy systems fuelled by coal, natural gas, hydroelectric 
power, fuel oils, nuclear energy, geothermal energy, wood burning 
and related waste disposal efforts. (PCS) 


14346 (BNL—20846) Separation and analysis of aerosol 
sulfate species at ambient concentration levels. Tanner, R.L.; Leahy, 
D.; Newman, L. (Brookhaven National Lab., Upton, N.Y. (USA)). 
1976. 16p. Dep. NTIS $3.50. 

Air pollution studies indicate that sulfate may be more 
hazardous to human health than its precursor, SO,. Chemical com- 
position of airborne particles was determined from a variety of 
sampling locations with sub-optical size fractionation and time dis- 
crimination of one h. Procedures for chemical analyses are given. 
Particle size distributions were determined by filter sampling and 
chemical composition determination after diffusion sampling. Ta- 
bles are presented to show chemical composition of airborne parti- 
cle (HLW) 


14347 (BNL—20903) Air mass movements determined by 
real-time frontal ch phy of sulfur hexafluoride. Dietz, 
R.N.; Cote, E.A.; Goodrich, R.W. (Brookhaven National Lab., 
Upton, N.Y. (USA)). 1976. 3ip. (CONF-760311—1; 
SM—206/21). Dep. NTIS $4.00. 
From Symposium on the development of nuclear-based 
—— Vienna, Austria (15 Mar 1976). 
sing a molecular sieve concentration trap and previously 
developed laboratory electron capture chromatographic 
procedures, sulfur hexafluoride was determined from 40 cm* sam- 
ples with levels as low as 0.03 x 10~'* cm*/cm*® - more than an 
order of magnitude below the present tropospheric SF, concentra- 
tion of 0.3 to 0.5 x 10-"* cm*/cm*. Air samples were satisfactorily 
obtained for 5 to 30 min using 1-litre evacuated steel bottles 
equipped with critical orifices and for 5 to 10 h using inert pumps 
connected to 45-litre Saran bags. With the concentration 
procedure, one analysis was performed every 10 min. The method 
was also applicable to other trace gas determinations such as am- 
bient N,O (~ 0.27 ppm) using helium ionization chromatography. 
Application to power plant plume chemistry studies by simultane- 
ous determination of SO,, sulfate, and added SF, showed that the 
measured decrease of pollutant concentration was primarily at- 
tributable to dilution. By continuously passing sampled air _" 
specially treated molecular sieve columns up to 16-ft long, sulfur 
hexafluoride has been measured with real-time response for as long 
as 3 '/, min between backflush periods. The completely portable 
instruments have been used in a number of field studies 
throughout the United States for the quantitative detection of 
added SF,. With a limit of detection of about 0.2 x 10-"* cm*/cm', 
crosswind plume profiles were obtained and air masses were moni- 
ya at distances of 100 km during unstable meteorological condi- 
S. 
14348 (BNL—50482) Individual air pollution monitors: an as- 
sessment of national research needs. Morgan, M.G.; Morris, S.C. 
(Brookhaven National Lab., Upton, N.Y. (USA)). Jan 1976. Con- 
tract E(30-1)-16. Dep. NTIS $5.00. 
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The deliberations and conclusions of a workshop on na- 
tional research needs in individual air pollution monitors for am- 
bient air are reported. The weakest link in air pollution health ef- 
fects studies is knowledge of individual exposure. Monitors which 
can be easily carried or worn are necessary to the design or per- 
formance of definitive studies of the health effects of air pollution. 
The report includes discussion of how individual monitors would 
be used if they were available, an outline of their desired operating 
characteristics, and a description and first-order evaluation of the 
instrumentation technologies which might form the basis for such 
devices. A five year national R and D investment of 7.5 to 8 mil- 
lion dollars is recommended. 


14349 (BNWL-B—455) Master schedule for CY-1976 Hanford 
environmental surveillance routine program. Blumer, P.J.; Myers, 
D.A.; Fix, J.J. (Battelle Pacific Northwest Labs., Richland, Wash. 
(USA)). Dec 1975. 38p. Dep. NTIS $4.00. 

Tables are presented to show the current schedule of data 
collection for the routine environmental surveillance program at 
the Hanford Reservation as conducted by the Environmental 
Evaluation Section of Battelle. The environmental surveillance pro- 
gram objectives are to evaluate the levels of radioactive and non- 
radioactive pollutants in the Hanford environs and to monitor Han- 
ford operations for compliance with applicable environmental 
criteria given in ERDAM-0524 and Washington State Water Quali- 
RY Standards. Schedules are given for the following: air, Columbia 

iver, Sanitary water, surface water, ground water, foodstuffs, wil- 
dlife, soil and vegetation, external radiation measurement, portable 
instrument surveys, and waste disposal sites. (HLW) 


14350 (CONF-740701—, pp 54-68) Isotope shift Zeeman 
technique for detection of atoms and molecules. Hadeishi, T. (Univ. 
of California, Livermore). Jul 1974. 

From 2. international conference on nuclear methods in en- 
vironmental research; Columbia, Missouri, USA (29 Jul 1974). 

In Proceedings of the second international conference on 
nuclear methods in environmental research. 

About 4 years ago, researchers at the Lawrence Berkeley 
Laboratory were encouraged to go into environmental research. As 
a result, many methods, based on techniques previously developed, 
evolved that are proven to be of considerable value to environ- 
mental monitoring. Isotope shift Zeeman technique is only one of 
such developments at the Lawrence Berkeley Laboratory. This 
technique is basically an atomic absorption spectroscopy method. 
However, there is one basic difference which is unique to this in- 
vention. IZAA (Isotope shift Zeeman effect Atomic Absorption) 
technique is capable of detection of atomic elements directly from 
the host material without prior chemical treatment. A typical mea- 
surement time for most samples is 15 seconds and very seldom ex- 
ceeds a minute. A brief explanation of the principle of IZAA and 
the operating characteristics will be presented. 


14351 (CONF-740701—, pp 123-129) Multielement deter- 
mination in environmental NAA MONSTR. Emery, J.F.; 
Dyer, F.F. (Oak Ridge National Lab., TN). Jul 1974. 

From 2. international conference on nuclear methods in en- 
vironmental research; Columbia, Missouri, USA (29 Jul 1974). 

In Proceedings of the second international conference on 
nuclear methods in environmental research. 

MONSTR is a computer program for the resolution and 

ic identification of Ge(Li) gamma-ray spectra. There are 
over 20 commands for energy and detector efficiency calibration, 
spectral resolution data analysis and input/output. The photo peaks 
are automatically located and fitted by least squares to a gaussian 
function that is capable of resolving multiplets containing up to 
four photo peaks. A maximum of 71 photo peaks are stored for 
isotope identification. Spectra are automatically corrected for the 
main amplifier dead time, and decay during the count interval for 
short half life nuclides. The table used in isotope identification 
contains over 1200 gamma-rays and 320 nuclides. These tables can 
be expanded to over 1000 nuclides. MONSTR, written in FOR- 
TRAN IV runs on a 8192 word PDP15/20 computer interfaced to 
a 4096 word multichannel analyzer. 


14352 (CONF-740701—, pp 130-140) Trace element analysis 
using charged particle Mandler, J.W.; Semmler, R.A. 
(IIT Research Inst., Chicago). Jul 1974. 

From 2. international conference on nuclear methods in en- 
vironmental research; Columbia, Missouri, USA (29 Jul 1974). 

In Proceedings of the second international conference on 
nuclear methods in environmental research. 

Analysis techniques utilizing charged particles are powerful 
analytical tools for the nondestructive measurement of trace ele- 
ments in investigations of environmental and biological problems. 
Their unique properties not only allow them to detect virtually any 
element in trace quantities but also to investigate thin films and 
surface layers of samples. Charged particle activation analysis and 
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14353 (CONF-740701—, pp 141-143) Fission track technique 
for uranium determination in coal and fly ash standard reference 
materials. Carpenter, B.S.; Reimer, G.M. (National Bureau of 
Standards, Washington, DC). Jul 1974. 

From 2. international conference on nuclear methods in en- 
vironmental research; Columbia, Missouri, USA (29 Jul 1974). 

In Proceedings of the second international conference on 
nuclear methods in environmental research. 

The analysis of coal and combustion waste products for 
uranium will become increasingly important with the greater use of 
coal for supplying ene ey needs. A fission track technique, as 
demonstrated with NBS Standard Reference Material Trace Ele- 
ments in Coal (SRM 1632) and Trace Elements in Fly Ash (SRM 
pee provides a rapid and inexpensive method for U analysis. 
( ) 


14354 (CONF-740701—, pp 286-300) Environmental moni- 
by photon and neutron activation 
analysis. Paciga, J.J.; ttopadhyay, A.; Jervis, R.E. (Univ. of 
Toronto, Ont). Jul 1974. 
From 2. international conference on nuclear methods in en- 
vironmental research; Columbia, Missouri, USA (29 Jul 1974). 
In Proceedings of the second international conference on 
nuclear methods in environmental research. 
Photon activation has been used in conjunction with 
neutron activation for multielement determinations in airborne 
iculates, soil, and hair samples collected near two secondary 
refineries in Metropolitan Toronto. Particle size distributions 
of suspended particulates collected with a high volume Andersen 
sampler are reported for Al, Sb, As, Br, Cl, Mn, Na, Pb, Ti and V. 
Increases in the concentrations of Pb, As and Sb associated with 
particles >3.3 ym diameter on certain days near the refineries has 
resulted in localized contamination as reflected in higher concen- 
trations of these elements in soil. To assess Pb accumulation in 
local residents compared with control groups, approximately 250 
hair samples were analyzed for Pb by photon activation analysis. 
Children living close to the refineries, especially boys, exhibit the 
most elevated levels: up to 20 times urban control values in some 


cases. 
14355 (CONF-740701—, 366-375) Novel aerosol sampling 
apparatus for elemental Jensen, B.; Nelson, J.W. (Florida 
State Univ., Tallahassee). Jul 1974. 

From 2. international conference on nuclear methods in en- 
vironmental research; Columbia, Missouri, USA (29 Jul 1974). 

In Proceedings of the second international conference on 
nuclear methods in environmental research. 

Two ere pe air particulate filter- samplers have 
been constructed and field tested. One of these holds 14 filters for 
discrete time exposure of times as short as two hours. The other 

uces a continuous sample in a 5 mm wide strip for the period 
of a week. The samplers are suitable for elemental analysis by 
nuclear techniques and examples of such analyses are presented. 


14356 (CONF-740701—, Instrumental neutron 
activation analysis of effluents coal fired power plants. Lyon, 
W.S.; Bolton, N.E.; Emery, J.F.; Klein, D.H. (Oak Ridge National 
Lab., TN). Jul 1974. 

From 2. international conference on nuclear methods in en- 
vironmental research; Columbia, Missouri, USA (29 Jul 1974). 

In Proceedings of the second international conference on 
nuclear methods in environmental research. 

Twenty-five elements have been determined by instrumental 
neutron activation analysis in coal, slag and fly-ash obtained by 
sampling the Allen Steam Plant in Memphis, Tennessee. Problems 
in sampling could be responsible for more error in these analyses 
than the oe themselves. Some of these sampling problems are 
discussed improved methods suggested. 


14357 (CONF-740701—, pp 385-394) Trace metals in the St. 
Louis aerosol. Winchester, J.W. (Florida State Univ., Tallahassee); 
Meinert, D.L.; Nelson, J.W.; Johansson, T.B.; Van Grieken, R.E.; 
Orsini, C.; Kaufmann, H.C.; Akselsson, R. Jul 1974. 

From 2. international conference on nuclear methods in en- 
vironmental research; Columbia, Missouri, USA (29 Jul 1974). 

In Proceedings of the second international conference on 
nuclear methods in environmental research. 

The elemental composition of St. Louis aerosol was in- 
vestigated at a sites in south and central locations in the city 
during August 1973. Sampling was done by a five-stage cascade 
impactor with backup filter and proton-induced x-ray emission 
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(PIXIE) analysis was used. Particle size fractions and distributions 
were determined for various polluting elements at several loca- 
tions. Data are included on the elements Pb, S, Cl, K, Ca, Ti, V, 
Mn, Fe, Cu, Zn, and Br. 


14358 (CONF-740701—, pp 395-401) Elemental abundance 
variation with particle size in aerosols from operations. Ak- 
selsson, R. (Florida State Univ., Tallahassee); Johansson, G.; 
Malmavist, K.; Frismark, J.; Johannsson, T.B. Jul 1974. 

rom 2. international conference on nuclear methods in en- 
vironmental research; Columbia, Missouri, USA (29 Jul 1974). 

In Proceedings of the second international conference on 
nuclear methods in environmental research. 

The effect of airborne particulate matter on human health is 
today of considerable research interest. Essential parameters in- 
clude elemental composition and the distribution of composition 
with particle size. These can be studied by sampling with low pres- 
sure cascade impactors and analysis by particle induced x-ra 
emission spectrosc (PIXE). It is shown that the ae 

nerated by arc welding operations is several orders of magnitude 

nser than aerosols in ambient air. Most of the mass is found on 
particles between 0.1 and lum diameter, but the size distribution 
differs from one welding technique to another. The relative com- 
—- of the aerosol is found to differ significantly from that of 

th the welding piece and the electrode, indicating the presence 
of fractionation mechanisms. The results further point to the possi- 
bility of performing studies of the type indicated in this work in 
designing electrodes and welding pieces to minimize health hazards 
associated with the welding. 


14359 (CONF-740701—, pp 402-412) Environmental trace 
element determinations by instrumental neutron activation methods. 
Mishra, U.C.; Kamath, R.R. (Bhabha Atomic Research Centre, 
ae Jul 1974. 

rom 2. international conference on nuclear methods in en- 
vironmental research; Columbia, Missouri, USA (29 Jul 1974). 

In Proceedings of the second international conference on 
nuclear methods in environmental research. 

The paper describes the program of trace element deter- 
mination in environmental samples by Instrumental Neutron Ac- 
tivation Method, being pursued at this Centre. Long term objects 
of this program are estimation of the levels of the hazardous trace 
elements and their dependence on the concentrations of major pol- 
lutants e.g. SO,, NO/sub x/, oxidants etc., which are characteristic 
of sources of major pollutants and dependence of trace element 
concentrations on meteorological parameters. Nuclear techniques 
e.g. neutron-activation and isotope excited energy dispersive x-ray 
fluorescence offer convenient methods for the determination of 
trace element concentrations. It is expected that data being col- 
lected on major pollutant concentrations and trace element levels 
routinely will be adequate for all above studies, within next | to 2 

. Results of the preliminary studies carried out for the estima- 
tion of 9 to 10 elements at seven country-wide stations are 
presented. The levels are compared with those obtained by other 
scientists. The methods of estimation are also briefly described. 
(auth) 


14360 (CONF-740701—, pp 413-423) High resolution on-line 
Macias, E.S.; Husar, R.B. (Washington Univ., St. Louis). Jul 1974. 

From 2. international conference on nuclear methods in en- 
vironmental research; Columbia, Missouri, USA (29 Jul 1974). 

In Proceedings of the second international conference on 
nuclear methods in environmental research. 

A two stage on-line mass monitor with aerosol size separa- 
tor (TWOMASS) employing the beta attenuation technique has 
been developed for high resolution monitoring of atmospheric 
aerosols. This instrument independently analyzes the mass concen- 
tration of two particle size fractions. Coarse particles are inertially 
separated by impaction on mylar film coated with a silicone adhe- 
sive. The fine particle fraction is collected on a high efficiency 
glass-fiber filter. Carbon-14 is used as a source of beta particles 
which are detected by a solid-state silicon surface-barrier detector 
coupled to fast low-noise nuclear electronics. The output of this 

em is sent to a high speed counter interfaced to a programma- 
ble calculator which controls TWO-MASS, calculates mass con- 
centration of each size fraction, plots, prints and stores the data on 
_ The instrument has been gravimetrically calibrated using 
laboratory aerosols. It has subsequently been field tested by sam- 
pling atmospheric aerosol over a one week period which indicated 
that it is capable of ambient air monitoring with a time response 
on the order of ten minutes. 


14361 (COO—2455-6) Research on the effect of mountain-val- 
ley terrains on dispersion of tants. Technical progress report, 1 
January 1975—1 January 1976. Kao, S.K. (Utah Univ., Salt Lake 
City (USA). Dept. of Meteorology). Jan 1976. Contract E(11-1)- 
2455. 6p. Dep. NTIS $3.50. 
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Research programs to investigate meteorological and topo- 
a effects on the transport and dispersion of pollutants in 
val! and terrains are briefly outlined. This research is vital in 
the rmination of optimum site selections for power plants and 
industrial — in mountain-valley terrain. The research 
completed covered a field experiment, a theoretical analysis, 
and numerical modelings of turbulent diffusion in the boundary 
layer of the atmosphere. Results of these investigations are re- 
Gees in Scientific Reports COO-2455-7 through COO-2455-12. 
(auth) 


US. and Development Administration 
year 1974. Supplement. (Energy Research and Develop- 
ment Administration, Washington, D.C. (USA). Div. of Opera- 
tional Safety). Jan 1976. 102p. Dep. NTIS $5.45. 
Environmental Monitoring at Major U.S. Energy Research 
and Development Administration Contractor Sites ERDA-54 (74), 
a compilation of the annual environmental monitoring reports 
and issued by ERDA sites for calendar year fora did 
not include reports by Battelle Columbus Laboratories and Idaho 
National Engineering Laboratories. These reports have been 
= and are presented in this supplement to ERDA-54 (74). 
(auth) 


14363 (EUR—5134d) Environment and quality of life. Litera- 
ture study on the economic consequences of the damages and an- 
noyances both in materials and vegetation and in men and animals 
caused by sulfur dioxide air pollution. Lahmann, E. (Commission 
of the European Communities, Luxembourg). 1974. 150p. (In 
German). Dep. NTIS (US Sales Only) $6.00. EUR BF 195.-. 
On account of its frequent occurrence in the ai 

near the ground and its reactivity, sulphur dioxide (SO,) is an es- 
sential contributor to negative effects of air pollution. Frequently 
economic damage is caused by SO,, especially to agricultural crops 
and to forests. With reference to human health its effects are prin- 
cipally combined with other air pollutants, especially particulates. 
The effects upon animals are of no practical or economic im- 
portance. The damage of sulphur dioxide upon materials has been 

ved beyond doubt. The economic consequences of air pollution 
in general and of SO, in particular are discussed only rarely, in the 
relevant European literature. The existing gaps appear to be due to 
the uncertain nature of the subject as well as to a delay of 
research. Proposals for corresponding research programmes are 
made. Most studies published on damages caused by air pollution 
do not refer to individual components, but to air pollution as a 
whole. The findings and estimates of costs incurred by air pollution 
have their origin mostly in the USA. Within the EC comprehensive 
reports were available only from the UK, France and Italy but no 
one of these gy gives any estimates on the proportion of costs 
caused by sulphur dioxide alone. Some cost estimates have been 
made in Sweden on damages caused by SO,. 


14364 (HASL—301) Effects of the corona discharge on elec- 
tric-wind convection and eddy diffusion in an electrostatic precipita- 
tor. Robinson, M. (Energy Research and Development Administra- 
tion, New York (USA). Health and Safety Lab.). Feb 1976. 230p. 
Dep. NTIS $11.00. 

Results are reported for positive corona only. Irregularities 
in the negative discharge invalidate much of the experimental 
technique for that polarity. The extent to which positive polarity 
a are applicable to the negative discharge has not been ex- 


14365 (HASL—302) Health and Safety Laboratory environ- 
mental quarterly, December 1, 1975—March 1, 1976. Hardy, E.P. 
Jr. (Energy Research and Development Administration, New York 
eg Health and Safety Lab.). 1 Apr 1976. 116p. Dep. NTIS 

This report presents current data from the HASL environ- 
mental programs and Dr. James Lovelock of Bowerchalke, Wilts, 
England. The initial section consists of interpretive reports and 
notes on Freon-11 and carbon tetrachloride in ground level air in 
the British Isles and these same gases as well as sulfur hexafluoride 
in the stratosphere. Subsequent sections include tabulations of 
radionuclide levels in stratospheric air, surface air, deposition, 
milk, diet, and tap water. A bibliography of recent publications re- 
lated to environmental studies is also presented. (auth) 


14366 (HASL—302(App.)) A to 
pp ppendix 


Health and Safety 
qua 1, 1975—March 1, 


en 
1976. Hardy, E.P. Jr. (Energy Research and Development Ad- 
ministration, New York (USA). Health and Safety Lab.). 1 Apr 
1976. vp. Dep. NTIS $11.00. 
ata are tabulated on Sr and Sr in monthly deposition at 
world land sites during December 1975 through March 1976; 
radionuclides and lead in surface air; and radiostrontium in milk 
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and tap water; tables of conversion factors and radionuclides are 
included. (CH) 


14367 (LA—6160-PR) Development of and analytical 
methods for carcinogens, en" 1—June 30, 1975. Morales, R.; 
S.M.; Weeks, R.W. Jr.; E.E.; Ettinger, HJ. 
(Los Alamos Scientific Lab., N.Mex. (USA)). Feb 1976. Contract 
W-7405-Eng-36. 21p. Dep. NTIS $4.50. 
Activities pertaining to the development of sampling and 
analytical for chemical carcinogens are g 
gas nebulizer has been designed to produce respirable, 
wr Aegan aerosols of the aromatic amines on the Occupational 
ety and Health Administration (OSHA) list of cancer-suspect 
agents. The aerosol passes through a sampling chamber which can 
be maintained at various environments from 25 to 40°C and 0 to 
100 percent relative humidity. A two-stage sampling tube incor- 
porating a filter followed by a sorbent is proposed for collecting 
aerosols and associated v: from air. High-speed liquid chro- 
matography (HSLC) and gas chroma y have been explored 
for analyzing these aromatic amines. H — promising for 
4,4'-methylene-bis(2-chloroaniline)(MOCA), benzidine, and 3,3’- 
dichlorobenzidine; preliminary solvent systems and detection limits 
are reported. Isomers of phthalaldehyde have been tested for non- 
specific field detection of selected aromatic amines on the list. De- 
tection limits are given using these reagents and fluorescamine for 
amines on various surfaces. Results of tests in- 
dicate that natural latex and polyvinyl chloride are good materials 
for protecting skin from contact with MOCA and other aromatic 
amines. A chamber is described for testing respirator cartridges for 
breakthrough of the carcinogens. (auth) 


14368 (LA—6216-PR) Development of  air-monitoring 
techniques using solid sorbents. LASL project R-059, NIOSH-IA- 
75-31. Progress report, April 1, 1975—September 30, 1975. Wood, 
G.O.; Anderson, R.G. (Los Alamos Scientific Lab., N.Mex. 
(USA)). Feb 1976. Contract W-7405-eng-36. 13p. Dep. NTIS 


$4.50. 

Work toward the specification of methods for air sampling 
and analysis of four groups of organic compounds has continued. 
These four groups are (1) low-boiling aliphatic amines, (2) low- 
boiling hydrazines, (3) pyridines, and (4) formaldehyde. The 
methods involve collection of rs on a solid sorbent in a tube 
through which air is drawn. Retention of n-butylamine, pyridine, 
and 1,1-dimethylhydrazine has been measured for several sorbents. 
The most effective is sulfuric acid-coated silica gel. A second step 
in each method is the removal of the sample from the selected sor- 
bent by elution with a solvent. Desorptions of seven aliphatic 
amines from silica gel, of pyridine from porous polymers and sul- 
furic acid-coated silica gel, and of formaldehyde from alumina 
have been studied. A gas chromatographic method was developed 
for pyridine and 2-amino-pyridine analysis. Storage of formal- 
dehyde collected on alumina was measured. The rapid loss ob- 
served limits the sampling period to 30 min and requires im- 
mediate elution. Alumina tubes and bubblers were compared for 
sampling formaldehyde vapors in air. (auth) 


14369 (LA-UR—76-123) Current technology in sampling for 
airborne radionuclides. Schulte, H.F. (Los Alamos Scientific Lab., 
N.Mex. (USA)). 1976. Contract W-7405-eng-36. 12p. (CONF- 
751174—1). Dep. NTIS $3.50. 

From Proceedings on radionuclides in the environment; 
Palo Alto, California, United States of America "USA® (22 Nov 
1975). 

Sampling for airborne radionuclides is an ee rt of 
assessing the occupational environment and that of the public or 
out-plant environment. Both of these are important to the opera- 
tion of any nuclear facility. Most such facilities do not emit 
radionuclides continuously to any extent and hence both the occu- 
pational and environmental sampling system is designed to detect 
deviations from normal conditions or untoward events. Work with 
materials of a low degree of radioactivity or with nonradioactive 
materials may involve operations which are not enclosed and sig- 
nificant contaminating material may always exist in the air. In this 
case, the sampling is directed toward measuring this ambient level 
and assessing its continued impact on the worker and on the en- 
vironment. Publication No. 12 of the International Commission on 
Radiological Protection specifies the types of operations where 
sampling is necessary for worker protection and the American Na- 
tional Standards Institute publication N 13.1-1969 is a guide to the 
methods used. Increasingly, this field is covered by various regula- 
tions which ify when sampling must be done and, in some 
cases, how it shall be done. These include requirements of the Oc- 
cupational Safety and Health Administration, the Nuclear Regula- 
tory Commission, and the Environmental Protection Agency. 
Needless to say, where these have specified methods they must be 
followed although in most cases exact procedures are not detailed 
as requirements. Within the plant, needs for sampling are often 
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ide by analysis of plants, soils, and material from fallout trays. 15 
references. (auth) 


14370 (ORNL/NSF/EATC—17) Comprehensive atomospheric 
transport and diffusion model. Culkowski, W.M.; Patterson, M.R. 
(Oak Ridge National Lab., Tenn. (USA)). Apr 1976. Contract W- 
comprehensive version 0 tmospheric Transport 
Model is Gonctibed that includes the effect of aerodynami 
roughness on dispersion constants, clarifies the roles of the ter- 
minal velocity and deposition velocity, incorporates a tilting plume 
for heavy particulates, and includes an episodic calculation of ex- 
posure maxima. This model also limits the maximum value of the 
dispersion constants in order to retain the emitted material in the 
planetary boundary later. The structure of the program has been 
modularized in order to clarify the flow of calculation and allow 
more flexibility. Values for atmospheric concentration as well as 
both wetfall and dryfall deposition are calculated. The model is ap- 
ae to the vicinity of three power plants, and correlations 
tween model predictions and observed values are presented. 


14371 (PB—239693) In-stack continuous monitoring of emis- 
sions from stationary sources. Final report, Jan 1974-Jan 1975. Ar- 
ledge, K.W.; Carter, W.; Hays, L.G.; Kerho, S.E. (KVB Engineer- 
ing. Inc., Tustin, Calif. (USA)). Jan 1975. Contract ARB-3-733. 
107p. (KVB—5801-199). NTIS $5.25. 

A study was performed on the status of technology of con- 
tinuous monitors for emissions from stationary sources in Califor- 
nia. About 700 sources were identified which had emissions of 100 
tons/year or more of the contaminants considered (NOx, SO,, CO, 
particulates, hydrocarbons), and which were suitable for installa- 
tion of a continuous monitor. Systems of stated reliability and 
moderate cost ($10,000 to $20,000) were found to be available 
from several manufacturers. Direct reading of the mass rate of 
emissions and electronic data handling and storage were found to 
be feasible, effective options. Costs were estimated to be about 10 

rcent and 25 percent, respectively, of the basic monitor cost. 

xamples of specific applications of both in situ and extractive 
systems were prepared and are presented. The technology of con- 
tinuous monitors was found to be well developed based on several 
years of field experience. (GRA) 


14372 (PB—239745) Assessment of catalysts for control of 
NO/sub x/ from stationary power its. Phase 1, Volume I. Final 
report. Koutsoukos, E.P.; Blumenthal, J.L.; Ghassemi, M.; Bauerle, 
G. (TRW Systems, Redondo Beach, Calif. (USA)). Jan 1975. Con- 
tract EPA-68-02-0648. 226p. NTIS $7.25. 

The report summarizes results of investigations to assess the 
technical and economic feasibility of using catalytic processes in 
power plant nitrogen oxide (NOx) emission abatement. The in- 
vestigations Anvolved a literature survey and the development of a 
data bank on pertinent articles and patents, experimental screening 
tests on selected promising catalysts, and preliminary design and 
cost analysis of candidate processes pow to new and/or existing 

wer plants. The stepwise selection and prioritization of catalysts 
indicated that at least two types of catalytic NOx control processes 
should be adaptable to power generating plants: selective reduction 
of NOx with ammonia on non-noble metal catalysts; and simul- 
taneous nonselective reduction of NOx and sulfur oxides and coal- 
derived reductants on non-noble metal catalysts. (GRA) 


14373 (PB—239746) Assessment of catalysts for control of 
No/sub x/ from stationary er plants. Phase 1, Volume II. Data 
bank citation indices. Fi Koutsoukos, E.P.; Blumenthal, 
J.L.; Ghassemi, M.; Bauerle, G. (TRW Systems, Redondo Beach, 
(USA)). Jan 1975. Contract EPA-68-02-0648. 268p. NTIS 


This volume is comprised of three computer printouts 
representing three indices of the ‘‘Catalytic NOx Abatement Data 
Bank"’ for the '’Technical and Economic Assessment of 
Catalysts for Control of NOx from Stationary Power Plants’’ Pro- 
gram. The data bank contains in excess of 250 documents (articles 
and patents) selected from the following areas of NOx and NOx- 
SOx R and D literature: decomposition and oxidation of NOx; 
selective and nonselective catalytic NOx reduction with actual or 
synthetic flue gases and ICE (internal combustion engine) exhaust; 
basic studies on catalytic NOx decomposition, oxidation, and 
reduction; basic studies on ammonia decomposition and oxidation; 

reparation procedures for NOx abatement catalysts; simultaneous 

Ox-SOx abatement; and economic and engineering analyses on 
NOx-SOx control processes proposed for power-plant or related 
source utilization. (GRA) 


14374 (UCRL—S51898) Long-path optical monitoring of urban 
air pollution. Galloway, T.R. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). Aug 1975. Contract W-7405-Eng-48. 
144p. Dep. NTIS $5.45. 
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Long- spectral extinction coefficients were obtained 
over the 3a Prancheo Bay Area by tracking photometric standard 
stars from the zenith down to the near horizon. A model of an 
urban atmosphere has been formulated that includes stratospheric, 
tropospheric, and regional contributions from Rayleigh scattering, 
ozone, ni mn oxides, particulates, and aerosols. The model pre- 
dicts favorably the observed extinction from a wide range of obser- 
vatory sites. The extinction coefficients on a global scale were 
shown to vary systematically from those at Chabot Observatory in 
Oakland to those at Mauna Kea, Hawaii according to the site al- 
titude and the distance from the nearest urban center affecting the 

ric ozone, NO ;, and aerosol content. From the Chabot 
extinction data, correlations were developed for mean aerosoi den- 
sities and mass loadings. These data were then used to predict for 

ric aerosols the particle size distributions that were shown 
to be in good agreement with those measured by pointwise labora- 
tory techniques. Simultaneous measurements were made of the 
major air filter elements, such as: Na, Al, Fe, Zn, Pb, Cr, Mn, Ni, 
Ca, Br, and Sr, and these were found to correlate with a’ i 
opacity. Local nephalometer aerosol extinction coefficients 
excellent correlation with the aerosol extinction derived from the 
long-path optical measurements. Finally, some feasibility experi- 
ments with high resolution spectroscopy via the long path showed 
encouraging results in ability to reveal atmospheric contaminants, 
such as ozone, nitrogen oxides, sulfur dioxides, simple hydrocar- 
bons, and mineral types. 


14375 (UCRL—77528) Environmental problem: 

solutions for control and tions in the 

case of infrequent sampling. Pimentel, K.D. (California Univ., 

Livermore (USA). Lawrence Livermore Lab.). Mar 1976. Con- 

tract W-7405-Eng-48. 10p. (CONF-760417—1). Dep. NTIS $3.50. 

From Conference on modelling of environmental systems; 
Amagi-Tokyo, Japan (26 Apr 1976). 

An environmental monitor is defined as a system that esti- 
mates environmental pollutant levels throughout an environmental 
region for all times in a specified time interval, using measurement 
data taken only at discrete locations and at discrete times. Two 
distinct monitoring problems are posed, the first for environmental 
feedback control applications, the second for surveillance or pollu- 
tant limit violation detection. The main results are for the special 
case of infrequent sampling. If the required measurements are 
spaced far enough apart in time, certain terms in the estimation 
error equations dominate the asymptotic response yielding mathe- 
matically elegant solutions for infrequent sampling monitors. 


14376 (UCRL—78011) Aerosol deposition and dur- 
ing a Texas dust storm. Porch, W.M.; Lovill, J.E. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). Mar 1976. Con- 
tract W-7405-Eng-48. 30p. (CONF-760335—1). Dep. NTIS $4.00. 

From Conference on atmospheric and oceanic waves and 
stability; Seattle, Washington, United States of America *USA® (29 
Mar 1976). 

It is important to understand deposition and suspension of 
aerosol by wind as separate phenomena. This is especially true for 
the case of a contaminated area of land, contributing toxic aerosol. 
Once the toxic particulates have left the contaminated area, they 
can only deposit, even though new non-toxic particulates are being 
suspended all around them. A fortunate meteorological situation 
and a site with fast response aerosol and wind instrumentation, al- 
lowed us to analyze deposition and suspension, as separate 
phenomena on the same data record during a Texas dust storm. 
The major results of this analysis can be summarized as follows: 
The size distribution of the soil particulates and the geometrical 
orientation of plowed furrows to the wind are important to the 
threshold velocity, beyond which particles will be suspended from 
bare soil. Thresholds this year for clay soil were almost double that 
for the previous year for sand soil; the relationship between 
aerosol flux and wind speed above threshold was less well defined 
than the sandy soil data. The relationship does seem to involve a 
lower exponent than the sandy soil data, which showed a flux that 
varied as about the sixth power of the wind speed. (auth) 


14377 Experimental carcinogenicity and bioassays of automo- 
bile exhaust condensate and its polycyclic aromatic hydrocarbons. 
Brune, H. (Beratungsforum fuer Praeventivmedizin und Um- 
weltschutz, GmbH, Hamburg). pp 146-156 of In Experimental lung 
cancer: carcinogenesis and bioassays. Karbe, E. (ed.). New York; 
Springer-Verlag New York Inc. (1974). 

From Symposium on experimental iratory carcinogene- 
sis and Sinntitie, Seatte, Washington, USA (23 Jun 1974). 

See CONF-740648—. 

Experiments and activities of members of the German 
governmental research group are presented in addition to those re- 
ported by SCHMAEL (1974) in these proceedings. The descrip- 
tion of the biomathematic model for planning and evaluation of 
experiments is followed by data on the interaction of polycyclic 
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aromatic hydrocarbons (PAH) from the automobile exhaust con- 
densate (AEC). With subcutaneous application similar findings 
were observed as previously demonstrated by SCHMAEL (1974), 
who administered the test substances epicutaneously. There was no 
inhibition effect of tumor development by combining noncar- 
cinogenic PAHs with carcinogenic ones. Intratracheal instillations 
of BaP have been done to clarify dose-response-relationships. The 
clearance rate of PAHs from the aaeey tract was investigated 
as well as the influence exerted by different solvents. A new con- 
structed apparatus for chronic inhalation studies with a convenient 

icle size is described. According to a fractionating scheme for 
AEC the relation of the solvent to AEC and its fractions as well as 
acute and subchronic toxicity of those substances were tested. As a 
screening method for biological activities of the AEC and its PAHs 
the sebaceous owe suppression test was used. It demonstrated an 
approximately 20-times greater acticity on the basis of BaP applied 
for AEC than for BaP alone. 


14378 ANALYTICAL METHODS APPLIED TO AIR POLLU- 
TION MEASUREMENTS. 165TH NATIONAL MEETING OF 
THE AMERICAN CHEMICAL SOCIETY, DALLAS, TEXAS, 
APRIL 8—13, 1973. Stevens, R.K.; Herget, W.F. (eds.). Ann 
Arbor, MI; Ann Arbor Science Publishers, Inc. (1974). 303p. 
(CONF-730403— ). $20.00. 

From 165. meeting of the American Chemical Society; Dal- 
las, Texas, USA (8 Apr 1973). 

The broad range of subjects discussed includes the rapidly 
advancing technique of gas-filter correlation spectroscopy, com- 
parison of classical with newly developed x-ray fluorescent 
methods applied to the measurement of elemental composition of 
particles, and advances in techniques for extracting gaseous and 

iculate pollutants from power plant stacks. The topics further 
include the applications of chemiluminescent techniques to mea- 
sure ambient concentrations of gaseous pollutants, and descriptions 
of two new techniques to measure sulfuric acid vapor at ambient 
— Separate abstracts were included for 5 items. 
(aut! 


14379 Diode lasers for pollutant monitoring. Hinkley, E.D.; 
Calawa, A.R. (Massachusetts Inst. of Tech., Lexington). = 55-70 
of In Analytical methods applied to air pollution measurements. 
Stevens, R.K. (ed.). Ann Arbor, MI; Ann Arbor Science 
Publishers, Inc. (1974). 

From 165. meeting of the American Chemical Society; Dal- 
las, Texas, USA (8 Apr 1973). 

CONF-730403—. 

Applications of semiconductor diode lasers to ambient air 
and source monitoring by infrared absorption are described. Ex- 
perimental results are given for detection of ethylene across a 
parking lot, ethylene in automobile exhaust, and sulfur dioxide de- 
tection in a coal-burning power plant stack. Engineering obstacles 
and future developments are discussed. (HLW) 


14380 Chemiluminescent approach to measurement of strong 
acid aerosols. Dzubay, T.G.; Rook, H.L.; Stevens, R.K. (National 
Environmental Research Center, Research Triangle Park, NC). pp 
71-83 of In Analytical methods applied to air pollution measure- 
ments. Stevens, R.K. (ed.). Ann Arbor, MI; Ann Arbor Science 
Publishers, Inc. (1974). 

From 165. meeting of the American Chemical Society; Dal- 
las, Texas, USA (8 Apr 1973). 

CONF-730403—. 

An instrument for monitoring strong acids in real time 
without going through the collection and extraction operations was 
developed. Experiments were conducted on the stability of the 
hemilumi ence monitor against flow changes. Graphs are 
presented to show the response of the monitor to NO and conver- 
sion of NH; to NO as a function of temperature for a stainless 
steel tube and a copper-packed stainless steel tube. The difficulties 
encountered using copper were overcome by using gold. Results 
are reported for response of strong acid monitor to clean room air 
and to H,SO, aerosol. (HLW) 


14381 New technique to measure sulfuric acid in the at- 
mosphere. Mudgett, P.S.; Richards, L.W.; Roehrig, J.R. (Cabot 
Corp., Billerica, MA). pp 85-105 of In Analytical methods applied 
to air pollution measurements. Stevens, R.K. (ed.). Ann Arbor, 
MI; Ann Arbor Science Publishers, Inc. (1974). 

From 165. meeting of the American Chemical Society; Dal- 

las, Texas, USA (8 Apr 1973). 

CONF-730403—. 

_ A new method for measuring sulfuric acid in the ambient 
air consists of the following steps: the ambient air is 
through a filter to collect the sulfuric acid; the sulfuric acid is 
Separated from the other particulates by volatilizing it with warm 
dry air; the amount of sulfuric acid volatilized is determined with a 
commercially available flame photometric detector. Preliminary 
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experiments were conducted on flame photometric detector opera- 
tion and calibration, sulfuric acid aerosol generator, volatilization, 
and filter materials. Experiments using “S showed that is is unlike- 
ly that all the sulfuric acid on the filter can be volatilized and 
transferred to the photometric detector. The prototype monitor is 
described with regard to the flow system, the filter advance 
mechanism, and electronics. (HLW) 


14382 Remote sensing of SO, in power plant plumes using ul- 
traviolet absorption and infrared emission spectroscopy. Barnes, 
H.M. Jr.; Herget, W.F.; Rollins, R. (National Environmental 
Research Center, Research Triangle Park, NC). pp 245-266 of In 
Analytical methods applied to air pollution measurements. Stevens, 
R.K. (ed.). Ann Arbor, MI; Ann Arbor Science Publishers, Inc. 
(1974). 

From 165. meeting of the American Chemical Society; Dal- 
las, Texas, USA (8 Apr 1973). 

CONF-730403—. 

Two remote sensing instruments are described, one a com- 
mercially available design based on dispersive correlation spec- 
troscopy, and the other a research instrument utilizing conven- 
tional dispersive grating techniques. Both of these instruments can 
be used in either the active (double-ended with an active source) 
or passive (single-ended with environmental background or stack 

serving as the source of energy) mode. This paper will con- 
cern their applicabilities to the passive mode only and will deal 
with their uses on stationary sources and,-in particular, a coal-fired 

wer plant. Under the idealized conditions in which atmospheric 
interference has been minimized and the plume temperature is 
known, a remote concentration measurement can be made with 
reasonable accuracy using dispersive spectroscopic techniques. For 
a practical measurement system the atmospheric interference 
problem can be handled reasonably well, but the temperature 
determination remains a problem. The most accurate measurement 
of T/sub p/ would require high spectral resolution (less than 0.5 
cm™') and a computerized data reduction —— It may be 
possible to use nondispersive techniques, such as interference fil- 
ters, to isolate certain spectral regions, but the temperature calcu- 
lation still requires a computer. What is needed, obviously, is a 
measurement technique that is relatively insensitive to tempera- 
ture. Laser scattering techniques are not particularly temperature 
sensitive, but the cost of laser systems appears prohibitive for rou- 
tine monitoring at the present time. One form of nondispersive in- 
frared, called gas-cell (or gas-filter) correlation spectroscopy, ap- 
pears to have the capability of making a single-ended remote in- 
poy measurement which is relatively insensitive to temperature. 
( ) 


14383 Application of a beta gauge to the measurement of mass 
emissions in a coal-fired plant. Davis, J.W. (Pennsylvania 
State Univ., University Park). pp 285-297 of In Analytical methods 
applied to air pollution measurements. Stevens, R.K. (ed.). Ann 
Arbor, MI; Ann Arbor Science Publishers, Inc. (1974). 

From 165. meeting of the American Chemical Society; Dal- 
las, Texas, USA (8 Apr 1973). 

CONF-730403—. 

A series of field tests was conducted in which mass deter- 
minations obtained by the beta attenuation method were compared 
with manual sampling results. The beta gauge results were com- 

d with the filter of the manual sampling train and with the 
ront half of the catch. The use of the beta gauge as a semicon- 
tinuous monitor was also demonstrated and discussed. This work 
indicates that the beta absorption technique can be an effective 
way to measure particle concentration. The excellent correlation 
between the beta attenuation method and the gravimetric method 
is encouraging. The major problem is the losses in the lines 
between the stack and the measuring device. Further tests must be 
conducted to determine the severity of this problem. Additional 
field information is also needed to ascertain the applicability of the 
instrument to a variety of source types. (auth) 


14384 Analytical lines for long-path infrared een spec- 
trometry of air pollutants. Golden, B.M.; omy E.S. (Ames Lab., 
IA). Anal. Chem.; 47: No. 13, 2132-2135(Nov 1975). 

A scheme for selecting resonant frequencies for the analysis 
of gaseous air pollutants using long-path absorption of narrow- 
band infrared sources is presented. A computer search is con- 
ducted using existing spectrometric data to determine lines with 
minimum interference and maximum sensitivity. Results are given 
for the pollutants O,, N,O, CO, CH,, and the nonpolluting species, 
H,O and CO, (auth) 


14385 Trace elements in flue gases and air quality criteria. 
Vitez, B. Power Eng.; 80: No. 1, 56-60(Jan 1976). 

Over sixty elements in trace quantities are found in coal and 
fuel oil. Two-thirds of them already have been found as airborne 
trace pollutants in rural as well as industrial areas. In the future 
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emission standards for some or all of the trace elements may be set 
but at the present energy system designers are faced with unknown 
future abatement requirements. A method is presented by which 
the relative environmental impacts of trace element pollutants may 
be estimated quite rapidly. (PCS) 


RADIOACTIVE MATERIALS MONITORING AND 
TRANSPORT 


REFER ALSO TO CITATION(S) 12584, 13153, 13262, 14117, 
14164, 14196, 14349, 14362, 14365, 14366, 14369, 14452, 
14453, 14508, 14814 


14386 (BNWL—1966) I of chemical and 
for 1974. Ludwick, 


re information at yute, Washington 

-D.; Fox, T.D.; Thomas, C.W.; Wendell, L.L. (Battelle Pacific 
Northwest Labs., Richland, Wash. (USA)). Dec 1975. Contract 
AT(45-1)-1830. 21p. Dep. NTIS $4.50. 

A large number of radioactive and non-radioactive airborne 
constituents are being measured continually at our coastal air- 
reference station located in northwestern Washington State. Impor- 
tant correlations have been observed between many of these 
materials and also with atmospheric parameters. The apparent 
relationships between changing concentrations and meteorological 
parameters are being tested using more thorough techniques of in- 
vestigation, including back trajectory computer analyses. (auth) 


14387 (CONF-740701—, pp 144-153) Environmental 
baselines NAA of Ricci, E.; Harris, W.F.; 
Reichle, D.E. (Oak Ridge National Lab., TN). Jul 1974. 

From 2. international conference on nuclear methods in en- 
vironmental research; Columbia, Missouri, USA (29 Jul 1974). 

In Proceedings of the second international conference on 
nuclear methods in environmental research. 

A collaborative effort has been made between two ORNL 
divisions at gaining information about environmental baselines and 
trace contamination levels in the Oak Ridge—Knoxville area. In- 
strumental, absolute, multielement neutron activation is currently 
providing data both on pristine conditions of a century ago and on 
gradual atmospheric contamination by analysis of rings from trees 

in a relatively unpolluted area and in a city. Experience on 
absolute NAA at ORNL’s High Flux NAA Laboratory is discussed 
in detail, as well as multielement results corresponding to years 
1872-76 (Increment No. 20) to 1968-72 (Increment No. 1), for 
two cores, on each of two trees studied. Concentrations were 
determined for 13 elements simultaneously in each of 12 different 
samples. Results show the great potential of this technique in the 
of environmental baselines and trace contamination 

els. 


14388 (CONF-740701—, pp 250-266) gan eer of gamma- 
ray spectrometry in real-time environmen . Heath, 
pet er, N.C. (Idaho National Engineering Lab., Idaho Falls). 
ul 

From 2. international conference on nuclear methods in en- 
vironmental research; Columbia, Missouri, USA (29 Jul 1974). 

In Proceedings of the second international conference on 
nuclear methods in environmental research. 

The operation of large nuclear installations involves signifi- 
cant inventories of radioactive materials. Effective monitoring of 
effluent streams to permit evaluation of potential hazards which 
might result from discharge of radioisotopes is a requirement for 
safe operation of such facilities. The purpose of this paper is to 
present a summary of a program being conducted at the Idaho Na- 
tional Engineering Laboratory (INEL) to apply gamma-ray spec- 
trometry to real-time isotopic monitoring of nuclear installations. 
The application of the lithium-drifted Ge spectrometer in the 
laboratory for isotopic assay is well established. To apply these 
techniques to routine on-line isotopic measurements requires the 
solution of a number of significant problems. These may be sum- 
marized as follows: the development of a remote pulse-height 
analyzer system; the development of adequate methods for analysis 
of pulse-amplitude spectra to permit isotopic assay and interpreta- 
tion of results; and determination of basic nuclear decay data 
requirements for nuclides of interest to insure acceptance of 
isotopic assay results. 


14389 (CONF-740701—, 328-343) Environmental ‘I 
measurements. Brauer, F.P. (Battelle Pacific Northwest Labs., 
Richland, WA). Jul 1974. 

From 2. international conference on nuclear methods in en- 
vironmental research; Columbia, Missouri, USA (29 Jul 1974). 

In Proceedings of the second international conference on 
nuclear methods in environmental research. 


ERA VOL. 1, NO. 8 


lodine-129 from natural and man-made sources has been 
measured in the environment. The production of ‘1 in uranium 
ores by spontaneous fission and (a,n) induced fission was first 
measured by Purkayastha and Martin. Studier et al. initiated stu- 
dies on the "I content of biological and environmental a 
Their measurements of the iodine concentration and the 'I/!?7] 
isotopic ratio were done by neutron activation analysis. The vari- 
ous processes which can release I to the environment have been 
summarized by Edwards and co-workers. The principal natural '*] 
production processes are taneous fission of uranium and 
cosmic-ray-produced spallation reactions with at heric xenon. 
Since the discovery of nuclear fission, man-produced fission reac- 
tions have resulted in '*I released to the environment. Radioactive 
iodine isotopes are produced by nuclear fission in reactors and 
nuclear weapons testing. Because of its volatility, iodine may be 
released to the atmosphere during nuclear reactor operation, ir- 
radiated fuel separation and nuclear waste handling. Once I is 
released to the environment it becomes a permanent contaminant 
as a result of its 1.6 x 10” year half-life. Measurement of '™*I in en- 
vironmental samples has been reported by several laboratories. I 
released to the environment can also be used as a tracer for vari- 
ous natural processes. The high analytical sensitivity for '**1 by ac- 
tivation analysis permits concentration measurements at levels 
much below those required for radiation protection. 


14390 (COO— 2450-3) lodine-129: a study of its transport in 
the environment and distribution in biological systems. Progress re- 
ee June 1, 1975—May 31, 1976. Manuel, O.K. (Missouri Univ., 

la (USA). Dept. of Chemistry). Feb 1976. Contract E(11-1)- 
2450. 21p. Dep. NTIS $3.50. 

During this second year of our study on the transport and 
distribution of '*I, most of our efforts have been given to analyses 
of iodine in representative samples of milk, surface water, 
precipitation, plants, and mineral iodine. The results of our earlier 
analyses on '] and '’I in thyroids of grazing animals have been 
reported in a manuscript which is to appear in Health Physics. The 
results of recent anal on ] in two iodine-rich minerals, 
iodyrite (Agl) and marshite (Cul), establish limits on the initial 
i ic composition of iodine, 1.5 x 107" less than or equal to 
129] /!27] less than or equal to 1.0 x 10~"*, present when the minerals 
formed. These results have been reported in a manuscript sub- 
mitted to the Journal of Inorganic and Nuclear Chemistry. Our 
100 additional analyses have been made on I and '?"I in various 
types of mammalian thyroid glands from this area, in milk, 
precipitation, and surface water, and in interlaboratory monitors. 
A program has been established for systematic oom gor of I in 
milk, surface waters, and precipitation. This program will permit us 
to look for evidence of the spring fallout peak and thus provide in- 
formation on the stratospheric contribution of '*! to this area. 


14391 (EGG—1183-1685) Airborne system for mapping and 
tracking extended gamma ray sources. Stuart, T.P.; Hendricks, T.J.; 
Wallace, G.G.; Cleland, J.R. (EG and G, Inc., Las Vegas, Nev. 
(USA)). 1976. 16p. (CONF-76031 1—3; SM—206/24). Dep. NTIS 
$4.00. 


From Symposium on the development of nuclear-based 
techniques; Vienna, Austria (15 Mar 1976). 

An airborne system was developed for mapping and 
tracking extended sources of airborne or terrestrially distributed y- 
ray emitters. The system records 300 channel y-ray spectral data 
every three seconds on magnetic tape. Computer programs have 
been written to isolate the contribution from the particular 
radionuclide of interest. Aircraft — as sensed by a 
microwave ranging system is record very second on magnetic 
tape. Measurements of airborne stack releases of *'A concentra- 
tions versus time or aircraft position agree well with computer 
code predictions. (auth) 


14392 (ORNL—4992) Methodology for calculating radiation 
doses from radioactivity released to the environment. Killough, 
G.G.; McKay, L.R. (Oak oe National Lab., Tenn. (USA)). Mar 
1976. Contract W-7405-eng-26. vp. Dep. NTIS $12.50. 

This document represents a compilation of the principal en- 
vironmental transport and dosimetry models developed, adapted, 
and implemented by the Radiological Analyses and Applications 
Group of the Environmental Sciences Division of the Oak Ridge 
National Laboratory. The transport of released radioactivity 
through the natural environment is discussed in four sections: at- 
mospheric dispersion, resuspension of material by wind action, ter- 
restrial transport, and movement of material in underground water 
seepage. The discussion of dose to man and biota is divided into 
internal and external exposure sections. And finally, a developmen- 
tal model (CONDOS) which estimates the dose to a population 
resulting from the manufacture, storage, distribution, use, and 
disposal of consumer products which contain radioactivity is 
described. Numerous tables are included. (auth) 
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14393 (ORO—3944-11) Atmospheric tritium. Progress report, 
1, 1975—March 31, 1976. Oestlund, H.G.; Mason, A.S. 
(Miami Univ., Fla. (USA). Rosenstiel School of Marine and At- 
ric Sciences). 1976. Contract E(40-1)-3944. 47p. Dep. 
in the devel of field 
rogress is in t velopment ie uipment 
for tritium in environmental samples The of 
prototype tritiated hydrocarbon samples is discussed. Data are 
nted on the content of tritium in samples of rain water col- 
fected in Miami, Florida, Western Samoa, and Barbados during 
1975, and tritium compounds in — samples collected at 
various world locations during 1975. (CH) 


14394 Atmospheric concentrations and inventory of “Kr in 
1973. or K.; Ferber, G.J. (National Oceanic and At- 

ric Administration, Silver Spring, MD). Science; 190: No. 
4217, 882-883(28 Nov 1975). 

Measurements of the concentrations of “Kr in the at- 
mosphere were made in 1973 between 1.5 and 20 kilometers. The 
global inventory of “Kr for 1973 calculated from these data is 53 
megacuries. The stratospheric distribution of “Kr concentrations 
shows a maximum in the lower equatorial region of each hemi- 
sphere and a minimum concentration in the polar regions. This dis- 
tribution tends to confirm the mean stratospheric circulation as 
deduced from other radioactive tracer data. Both “Kr and 
Fluorocarbon-11 (CCI,F, here designated as F-11) are inert gases 
released principally into the surface air in the temperate latitudes 
of the Northern Hemisphere. The stratospheric distribution of “Kr 
is very similar to that of F-11. Above 20 kilometers a photodis- 
sociation of fluo’ may take place, producing atomic 
chlorine which may act as a catalyst in the destruction of strato- 
spheric ozone. Since “Kr has no known significant sinks and its 
half-life is known, measurements of the concentration of both of 
these above 20 kilometers may provide insight regarding the 
rate of dissociation of F-11. (auth) 


14395 Data base on the environmental aspects of the 
transuranics. Pfuderer, H. (Oak Ridge National Lab., TN). pp 1-6 
of In Health effects of plutonium and radium. Webster, S.S. (ed.). 
Salt Lake City; Univ. of Utah (1976). 

From Workshop on the biological effects and toxicity of Pu 
239 and Ra 226; Sun Valley, Idaho, USA (6 Oct 1975). 

See CONF-751043—. 

The Data Base on the Environmental Aspects of the 
Transuranics is a computerized information file containing indexed 
and abstracted references to literature on biological medical 
studies of the effects of transuranics, biological and ecologi 
availability, turnover, and food chain dynamics, analysis of en- 
vironmental materials, environmental transport mechanisms, waste 
disposal, monitoring, and regulations and standards for environ- 
mental levels. Tabulated data on plutonium in mammals that were 
compiled by the Comparative Animal Research Laboratory staff 
are being merged with the bibliographic information from the data 
base, thus a more detailed retrieval in that subject area is ible. 
Services from the data base include annotated bibli ies and 
searches tailored to the researcher's needs. (auth) 


14396 High sensitivity sampling and analysis of gaseous rad- 
waste effluents. Hearn, R.A.; McFarland, R.C.; McLain, M.E. Jr. 
(Applied Physical Tech., Atlanta). JEEE Trans. Nucl. Sci.; NS-23: 
No. 1, 354-356(Feb 1976). 

From 22. nuclear science symposium and 7. nuclear power 
systems symposium; San Francisco, CA, USA (19 Nov 1975). 

The regulatory agencies and federal codes stipulate certain 
minimum levels of sensitivity for the sampling and analysis of ef- 
fluents from nuclear facilities. A device for enhancing sample con- 
centration was designed and installed in the gaseous radwaste 
system of an operating nuclear er plant. A 180-liter gas sample 
was compressed into a small calibrated container for gamma spec- 
troscopy. The resulting spectra were analyzed by an on-line pro- 

mable calculator with consideration given to offgas system 

lay times and fission yields for various components in order to 

accurately establish minimum detection limits. The data from a 

single sample is correlated with the continuous effluent monitor 

readings to determine the quantity of radionuclides released for a 
period of one month. 


14397 Offsite emergency radiation measurement systems. 
Peters, C.W. (Environmental Protection Agency, Washington, 
DC). IEEE Trans. Nucl. Sci.; NS-23: No. 1, 808-812(Feb 1976). 
From 22. nuclear science symposium and 7. nuclear power 
systems agp corpo San Francisco, CA, USA (19 Nov 1975). 
The draft recommendations of a Federal Interagency Task 


Force on Emergency Instrumentation on the establishment of 
emergency radiation detection and measurement systems operated 

ite by State and local organizations to measure the direct expo- 
Sure to an airborne release from an incident at a nuclear reactor 
are reviewed. 
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14398 Atmospheric release advisory ar (ARA! 
Dickerson, M.H. (Univ. of California, Livermore). /EEE = 
Nucl. Sci.; NS-23: No. 1, 820-824(Feb 1976). 

From 22. nuclear science symposium and 7. nuclear 
systems ium; San Francisco, CA, USA (19 Nov 1975). 

ARAC is in the initial stages of being implemented and is 
therefore susceptible to changes before it reaches its final form. 
However the concept of ARAC is fully developed and was success- 
fully demonstrated during a feasibility study conducted in June 
1974, as a joint effort between the Savannah River Laboratory 
(SRL) and LLL. Additional tests between SRL and LLL are 
scheduled for December 1975. While our immediate is the 
application of ARAC to assist a limited number of ERDA sites, the 
system is designed with sufficient flexibility to permit expanding 
the service to a large number of sites. Success in ARAC applica- 
tion should provide nuclear facilities with a means to handle better 
the urgent questions concerning the potential accidental hazards 
from a ric releases in addition to providing the sites with a 
capability to assess the effort of their normal operations. 


14399 Technological considerations in emergency instrument 
ra. Selby, J.M. (Pacific Northwest Labs., Richland, 
A). IEEE Trans. Nucl. Sci.; NS-23: No. 1, 825-826(Feb 1976). 

From 22. nuclear science symposium and 7. nuclear power 
systems symposium; San Francisco, CA, USA (19 Nov 1975). 

Emergency preparedness has been emphasized during the 
deve! mt of the nuclear industry. Existing instrumentation 
techno has been effectively applied to minimizing the proba- 
bility of accidents. Radiological instrumentation provided for the 
measurement of ambient radiation levels or routine releases of 
radioactive material is usually ney yes to provide an early warn- 
ing that an accident is occurring. In contrast, radiological instru- 
mentation capable of providing a reasonable measure of the source 
term which could be involved in a severe accident has not received 
enough attention. In emergency planning the capability should be 
established for identifying as promptly as possible the need for eva- 
sive action out in the plant environs and for minimizing the con- 
sequences of an accident in terms of resultant human exposure. 


‘Therefore instrumentation is required to measure the source term 


no matter where the point of release might be, together with in- 
strumentation for obtaining meteorological data sufficient to 
establish the path of the release in the environment. 


14400 Airborne systems for emergency radiological gy 
Jupiter, C.; Boyns, P. (EG and G, Inc., Las Vegas, NV). /EEE 
Trans. Nucl. Sci.; NS-23: No. 1, 813-819(Feb 1976). 

From 22. nuclear science symposium and 7. nuclear power 
systems symposium; San Francisco, CA, USA (19 Nov 1975). 

A variety of aerial radiological monitoring systems are 
available to respond to a radiological accident or incident affecting 
large areas. These are operated by EG and G, Inc. for ERDA's 
Division of Operational Safety. A survey —_ can be airborne 
within approximately two hours after notification. Both airborne 
and terrestrial radioactivity can be measured and mapped. Special 
analysis procedures allow discrimination between radioactivity 
from most man-made radioelements and naturally 
radioelements. A position accuracy of +-54 feet can be maintain 
over a large area survey. Detection sensitivity for gamma sources 
employing Nal detector arrays on board an airplane flying at 500 
feet altitude is better than 2 wR/hr for surface planar contaminants 
and approximately 10 mCi for a point gamma source. 


14401 Isotopic enrichment and pulse shape discrimination for 
measurement of atm Ar. Rutherford, W.M. (Monsanto 
Research Corp.; Miamisburg, OH); Evans, J.; Currie, L.A. Anal. 
Chem.; 48: No. 3, 607-612(Mar 1976). 

High sensitivity measurements of cosmic-ray-produced “Ar 
from the Southern Hemisphere have been completed with the aid 
of thermal diffusion isotopic enrichment and low-level proportional 
counting with rise-time circuitry. Thermal diffusion proved to be 
an excellent means for increasing the very low natural specific ac- 
tivity of 7Ar. Good enrichment factors (approximately 70) were 
achieved in a period (approximately 6 days) significantly less than 
the half-life (35.1 days) of *7Ar. Results for Southern Hemisphere 
samples confirmed that the measurement process was sufficiently 
sensitive to quantitatively determine the natural, troposphere levels 
of *7Ar, but they suggested the possibility of some contamination 
of the Southern Hemisphere *’Ar from artificial sources. (auth) 


THERMAL EFFLUENTS MONITORING AND 
TRANSPORT 


14402 Comparison of thermal scanning and in situ techniques 
s. Marmer, G.J.; Tokar, J.V.; 


itoring 
Madding, R.P. (Argonne National Lab., IL). Water Resour. Bull.; 
11: No. 6, 1157-1164(Dec 1975). 


0. 8 
een 
ium 
first 
stu- 
ari- 
een 
and 
ac- 
tive 
‘be 
ir- 
is 
ant 
en- 
| 
ac- 
els 
in 
re- 
iv., 
r 
e 
y 


1500 ERDA ENERGY RESEARCH ABSTRACTS 


In situ and remote sensing techniques for measuring thermal 
are compared for data taken at the Point Beach Nuclear 
r Plant on Lake Michigan for five separate occasions. The in 
situ method employed a boat whose position was determined with 
a microwave ranging system. Temperatures at the surface and at 
various depths were measured with fast response thermistor 
. The remote sensing technique utilized an infrared scanner 
in the 8 to 14 micron range. Comparison of the plumes indicated 
good agreement with respect to plume configurations, areas within 
isotherms and centerline temperature decays for all except one oc- 
casion, a calm day characterized by no waves, low wind and am- 
bient current velocities. Probable reasons for disagreement under 
such ambient conditions are discussed. The inherent advantages 
and disadvantages of each method are discussed in light of the 
results of the five sets of data. This includes both the data collect- 
ing and data analyzing procedures. It is concluded that judicious 
combination of both methods offers a better picture of thermal 
plumes than can be obtained by either technique alone. (auth) 


REGULATIONS 
REFER ALSO TO CITATION(S) 12925, 14385, 14534 


14403 Evaluation of recent NO/sub x/ toxicity data and an at- 
tempt to derive an ambient air standard for NO/sub x/ by 
established toxicological procedures. Morrow, P.E. (Univ. of 
Rochester, NY). Environ. Ra: 10: 92-112(1975). 

A brief description is given of the present air standards for 
NO/sub x/ and of the controversial issues which currently concern 
this gaseous pollutant and have led to efforts to discredit the 
NO/sub x/ standards. A brief review is also made of NO,(NO/sub 
x/) toxicity studies, especially those conducted at low concentra- 
tions (<5 ppm), in both laboratory animals and man. Toxicity data 
reported since 1966, involving eight experimental species, are con- 
sidered in detail and presented in a tabular summary. Using these 
studies as a base, the author derives several NO/sub x/ standards 
for ambient air by first estimating the maximal no-effect dose to be 
~ 0.6 ppm NO,, and then applying topicalogical principles es- 

by leading international authorities for the formulation of 
environmental standards appropriate to general populations. This 
exercise indicates that the current ambient air quality standard of 
0.05 ppm NO/sub x/ (100 yg/m*) is not conservative but probably 
excessive. Risk-benefit analysis is cited as an alternative procedure 
for —_ NO/sub x/ standards but the approach is deemed un- 
tested probably unsuitable for general populations. (auth) 


ENVIRONMENTAL SCIENCES, 
TERRESTRIAL 


REFER ALSO TO CITATION(S) 13473 


BASIC STUDIES 
REFER ALSO TO CITATION(S) 12614, 14334, 14338, 14419 


14404 (CONF-740513—, pp 862-867) Nutrient losses in par- 

ticulate form as weir pond ts from four unit watersheds in 

Appalachians. Monk, C.D. (Univ. of Georgia, 
ns). 

From Mineral cycling in southeastern ecosystems symposi- 
um; Augusta, Georgia, USA (1 May 1974). 

In Mineral cycling in southeastern ecosystems. 

Weir-pond sediments were collected at 3-month intervals 
for a period of 2 years from four watersheds with contrasting 
vegetation. Annual sediment losses for the four watersheds were 
283 kg/ha from the coppice hardwoods, 176 kg/ha from the old 
field, 76 kg/ha from the pine plantation, and 30 kg/ha from the 
mature hardwoods. Greater losses occurred during the winter 
season. The composition of the sediments from the old field, cop- 
pice hardwoods, and pine plantation were similar (sand, 77.4 per- 
cent; silt, 13.6 percent; clay, 9.0 percent; and organic matter, 7.6 
percent). By contrast, the values for the mature hardwoods were 
49.9, 17.6, 32.5, and 21.9 percent. Nutrient concentrations varied 
from watershed to watershed and in some instances seasonally. 
The order of concentration from high to low was nitrogen calcium, 
Magnesium, potassium, sodium, and phosphorus. Nutrient loss as 
oo sediments accounts for no more than 1 percent of the 
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14405 (CONF-740513—) Mineral cycling in southeastern 
ecosystems. Proceedings of a held at Augusta, Georgia 
May 1—3, 1974. Howell, F.G.; Gentry, J.B.; Smith, M.H. (eds.). 
(Savannah River Ecol Lab., Aiken, S.C. (USA); Georgia Univ., 
Athens (USA). Inst. of Ecology). 1975. 898p. Dep. NTIS $13.60. 

From Mineral cycling in southeastern ecosystems symposi- 
um; Augusta, Georgia, USA (1 May 1974). 

Sixty-six papers were presented on cycling of natural and 
man-made elements, including terrestrial, freshwater and marine 
environments, as well as current ideas on modeling. Principles 
governing elemental flow included radiocesium in natural environ- 
ments, especially in the southeastern United States. Individual en- 
tries were made for 47 items. 


14406 (CONF-740513—, pp 1-27) Nutrient recycling and the 
stability of ecosystems. Webster, J.R.; Waide, J.B.; Patten, B.C. 
(Univ. of Georgia, Athens). 1975. 

From Mineral cycling in southeastern ecosystems symposi- 
um; Augusta, Georgia, USA (1 May 1974). 

In Mineral cycling in southeastern ecosystems. 

A theoretical perspective on ecosystems is elaborated which 
relates alternative strategies of stability to observable and measura- 
ble attributes of ecosystems. Arguments are presented for viewing 
nutrient cycling as positive feedback. Any resultant tendency for 
unlimited growth is resisted by (1) finiteness of resources, (2) 
kinetic limitations on resource mobilization, and (3) processes of 
nutrient regeneration. Ecosystem structure, a static inertia defined 
by the mass of biotic and abiotic components, is opposed by 
dynamic dissipative forces related to metabolism and erosion. 
Balance between these two factors (structural mass and dissipative 
force) guarantees the asymptotic stability of ecosystems. Attention 
is thus focused on two aspects of relative stability: resistance and 
resilience. Resistance, the ability of an ecosystem to resist displace- 
ment, results from the accumulated structure of the ecosystem. 
Resilience, the ability of an ecosystem to return to a reference 
state once displaced, reflects dissipative forces inherent in the 
ecosystem. A linear ecosystem model that embodies these concepts 
is discussed, and four relative stability indexes are derived. Ran- 
dom matrices, subject to mass-conservation limitations, and 
hypothetical ecosystem models, constructed according to a charac- 
terization of alternative properties of nutrient cycles, are analyzed 
to examine relationships between the relative stability indexes and 
specific properties of nutrient cycles. 


14407 (CONF-740513—, pp 28-40) Theoretical basis for 
with reference 


ONeill | teichle. (Oak 
O'Neill, R.V.; Harris, W.F.; Ausmus, B.S.; Reichle, D.E. ( 
Ridge National Lab., TN). 1975. 

From Mineral cycling in southeastern ecosystems symposi- 
um; Augusta, Georgia, USA (1 May 1974). 

In Mineral cycling in southeastern ecosystems. 

A conceptualization of ecosystem function is presented 
which considers: (1) the significance of ecosystem processes, such 
as element cycling, to the persistence of systems in a fluctuating 
environment: (2) the control mechanisms regulating these 
processes; and (3) the construction of a theoretical framework to 
synthesize available information and to suggest future investiga- 
tions. The theory assumes that the central strategy of ecosystems is 
to maintain maximum persistent organic matter. A minimal set of 
state variables (an autotrophic base, a complex of heterotrophic 
regulators, and a detrital pool) is identified. When the complexity 
of the system is reduced to a set of minimal parameters, critical in- 
teractions between the components can be identified. 


14408 (CONF-740513—, pp 41-57) Preliminary compartment 
model of the nitrogen cycle in a deciduous forest ecosystem. 
Mitchell, J.E. (Univ. of Idaho, Moscow); Waide, J.B.; Todd, R.L. 
1975. 


From Mineral cycling in southeastern ecosystems symposi- 
um; Augusta, Georgia, USA (1 May 1974). 

In Mineral cycling in southeastern ecosystems. 

A compartment model of nitrogen storage and transfer in a 
mature hardwood forest at Coweeta Hydrologic Laboratory is 
described and discussed. Most of the nitrogen in this ecosystem is 
localized in large storage compartments that turn over slowly. Over 
80 percent of the total nitrogen is in soil organic matter, with 
about 11 percent in vegetation, 3 percent in litter, 4 percent in 
microbes, and 2 percent in free soil pools. Uptake of nitrogen is 
estimated to be 141.6 kg ha“ year~', of which about 10 percent is 
retained within the vegetation. A quantitatively large pool of 
ie pe is shown to recycle annually within plants, a strategy 
which contributes to nitrogen conservation. Calculations suggest 


that litter inputs to soil organic pools are domminated by below- 
ground material, especiall small roots and mycorrhizae. In the soil 
available nitrogen seems to be rapidly immobilized by soil biota or 
taken up by the root—mycorrhizae complex, with very little 
nitrogen being lost from the system in stream water or via denitrifi- 
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cation. The picture that emerges from this study is that of a 
epee cycle in which nitrogen is efficiently retained and recy- 
cled within the ecosystem. The importance of obtaining additional 
information on belowground processes, as well as of employing 
qualitative or theoretical considerations to fill gaps in current 
knowledge, is stressed. 


14409 (CONF-740513—, pp 70-83) Simulation of 
distribution and its effect on \vity in even-aged loblolly 
tations. Penning De Vries, F.W.T. (Agricultural Univ., 
ageningen, Netherlands); Murphy, C.E. Jr.; Wells, C.G.; Jorgen- 
rom Mineral cycling in southeastern ecosystems s i- 
um; Augusta, Georgia, SAMI May 1974). — 

In Mineral cycling in southeastern ecosystems. 

Nitrogen often limits the productivity of loblolly pine in the 
southeastern United States. The amount of nitrogen available to 
roots depends on organic-matter decomposition on the forest floor 
and in the soil, on influx by rain and fertilization, and on uptake 
by roots. Nutrient concentrations have been observed in tree parts, 
forest floor, and mineral soil, and growth rates of stems, branches, 
needles, and roots are well known. Synthesis of this information 
has led to a simulation model, which integrates rates of nitrogen 
transfer between and changes within several compartments in the 
nitrogen cycle. The model calculates growth of trees from basic 
— where nitrogen limits assimilation. Critical areas for 
Fs sok research in relation to plantation productivity are in- 


14410 (CONF-7405 13—, pp 833-846) Effects of forest fires on 
loads of soluble nutrients. Lewis, W.M. Jr. (Univ. of 
Colorado, Boulder). 1975. 

From Mineral cycling in southeastern ecosystems i- 
um; Augusta, Georgia, May 1974). 

In Mineral cycling in southeastern ecosystems. 

Combustion of litter in pine forests was reproduced under 
controlled conditions by enclosing fire and smoke in an airtight 
chamber sufficiently large to prevent oxygen starvation. A known 
proportion of the air was pumped out of the chamber after the fire 
and passed through triplicate water columns designed to extract 
water-soluble substances released by the fire. Combustion of light 
litter did not produce significant amounts of airborne cations of 
sulfur compounds, but did produce significant amounts of soluble 
organic compounds and inorganic nitrogen compounds. Mean 
nitrogen content of unburned litter was 0.95 percent. About one- 
third of this, 72 kg/ha, was released by fire. Although the bulk of 
the nitrogen was not recoverable as fixed inorganic nitrogen, sig- 
nificant amounts of nitrite and ammonia were present in the com- 
bustion products. The amounts of nitrite were unexpectedly high, 
and nitrate was not produced at all. Total release of nitrite and 
ammonia from these light litter fires was approximately equal to 
two-thirds of the yearly input of fixed nitrogen in rain. The impli- 
cations of these findings for the atmospheric links in the nitrogen 
cycle are discussed. 


14411 (EDFB-IBP—75/14) Forest population structure in the 
southeastern United States. West, D.C.; Goff, F.G.; Johnson, W.C. 
(Oak Ridge National Lab., Tenn. (USA)). Mar 1976. Contract W- 
a 132p. Dep. NTIS $6.00. 

esis. Submitted by D.C. West to Univ. of Tennessee, 
Knoxville. 


A structural analysis of the forest-tree population within 
northeastern Oklahoma, northern Arkansas, Tennessee, and 
northern North Carolina was performed. Tree data used for this 
study were those provided by the United States Department of 
Agriculture-Forest Service, Continuous Forest Inventory (CFI). 
The data include quantitative and qualitative tree detail informa- 
tion collected using a variable-radius-plot method of sampling from 
11 Forest Service Inventory units consisting of 7,943 plots and 
166,868 individual trees. Computer programs were written to 
synoptically summarize the data C unit as to stand density charac- 
teristics of mean density, mean dbh, mean biomass and mean basal 
area per plot. Distributive summarization was also performed by 
computing density in stems per Ha for each species within eac 
unit. These density values were separated for each species into 
four-inch size-class intervals. 


14412 Integrated finite di 
flow in 


ifference method for analyzing fluid 
media. Narasimhan, T.N.; Withe 


, P.A. (Univ. 


porous 
. pea Berkeley). Water Resour. Res.; 12: No. 1, 57-64(Feb 


The theoretical basis for the integrated finite difference 
method (IFDM) is presented to describe a powerful numerical 
technique for solving problems of groundwater flow in porous 
media. The method combines the advantages of an integral formu- 
lation with the simplicity of finite difference gradients and is very 
convenient for handling multidimensional heterogeneous systems 
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composed of i ic materials. Three illustrative problems are 
solved to demonstrate that two- and three-dimensional problems 
are handled with equal ease. Comparison of IFDM with the well- 
known finite element method (FEM) indicates that both are con- 
ceptually similar and differ mainly in the procedure adopted for 
measuring spatial gradients. The IFDM includes a simple criterion 
for local stability and an efficient explicit-implicit iterative scheme 
for marching in the time domain. If such a scheme can be incor- 
porated in a new version of FEM, it should be possible to develop 
an improved numerical technique that combines the inherent ad- 
vantages of both methods. 


14413 Algorithm for solar radiation on mountain slopes. Swift, 
L.W. Jr. (Coweeta wots Lab., Franklin, NC). Water Resour. 
Res.; 12: No. 1, 108-112(Feb 1976). 

A generalized algorithm provides the daily total of potential 
solar radiation on any sloping surface at any latitude. The al- 
gorithm can be coded as subroutines of a computer model that 
requires solar radiation as a variable. The required inputs are Ju- 
lian dates and the latitude, inclination, and aspect of the slope. In 
addition to computing potential solar radiation, the routine pro- 
vides estimates of actual radiation on any slope on the basis of 
measured solar radiation for a nearby horizontal surface that has 
the same cloud cover. 


RADIOMETRIC TECHNIQUES 


14414 (CONF-740701—, pp 32-35) Detailed chemical and 
radiometric study of geothermal waters and associated rock forma- 
tions, with environmental i ions. Bowman, H.; Hebert, A.; 
Wollenberg, H.; Asaro, F. Jul 1974. 

From 2. international conference on nuclear methods in en- 
vironmental research; Columbia, Missouri, USA (29 Jul 1974). 

In Proceedings of the second international conference on 
nuclear methods in environmental research. 

Major trace and radioactive element abundances, including 
non-condensible gas contents of hot and cold spring waters from 
geothermal resource areas in north-central Nevada, are being stu- 
died. These studies will serve as a baseline for the evaluation of 
the environmental impact of geothermal resource development. 
Over 50 elements were looked for by x-ray fluorescence and high 
precision neutron activation analysis techniques. About 15 ele- 
ments were usually detected in basic hot waters and substantially 
more in a single acid pool. Tungsten was unusually high in 
abundance in the hot waters but not in cold. In two areas, uranium 
was detected at the level of approximately 2-5 ppB in cold water 
and not detected in the hot spring waters. Attempts are being 
made to correlate the uranium hot-cold spring data with measure- 
ments of radon and radium in the springs in terms of the minimum 
age of the hot aquifer and the hot water flow rate. 


14415 (CONF-741040—P2, pp 174-181) Measurement of the 
thermal neutron absorption cross section of rock samples by a 
pulsed source method. Allen, L.S.; Mills, W.R. Jr. 1974. 

From 3. conference on the use of small accelerators; 
Denton, Texas, USA (21 Oct 1974). . 

In Proceedings of the third conference on application of 
small accelerators. Vol. II. 

Small portable accelerators have been used in oil well 
logging for the past decade. The uses of these accelerators for 
neutron logging have been supported by a continuing program of 
theoretical studies as well as experimental model measurements. 
For quantitative interpretation of field logs a measurement of the 
macroscopic thermal neutron absorption cross section, &/sub a/, of 
common rock materials is required. A pulsed neutron source 
technique for making such measurements in the laboratory is 
described. The method requires only one thermal neutron lifetime 
determination for a mixture of crushed rock saturated with pure 
water. The error in determining =/subrock/ is less than or equal to 
1 c.u. (capture unit = 10-* cm™'). However, to reduce the effect 
of thermal neutron diffusion relative to absorption it is necessary 
to use crushed rock samples weighing approximately 15 to 20 kg. 
Although this limitation precludes application of the technique to 
small core samples, the method can be used to determine 2/sub 
rock/ for any laboratory model whose material of construction is 
available. Results are given for both igneous and sedimentary rocks 
which outcrop in various parts of the United States. Most of the 
measured cross sections exceed the cross sections one would cal- 
culate for a given rock on the basis of its primary minerals. It is 
concluded that most of the rocks probably contain strongly absorb- 
ing trace elements such as boron or gadolinium. 
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CHEMICALS MONITORING AND TRANSPORT 


REFER ALSO TO CITATION(S) 12426, 13751, 14349, 14350, 
14351, 14352, 14354, 14359, 14362, 14451, 14485, 14494, 
14641, 14642, 14786 


14416 (CONF-740513—, pp 518-527) Effects of age, sex, and 
on the elemental com of old-field 


phenotype 
mouse. Kaufman, G.A.; Kaufman, D.W. (Savannah River Ecology 
Lab., — SC). 

rom Mineral cycling in sow tm ecosystems symposi- 
um; Augusta, Georgia, SA May 1974). 

In Mineral cycling in southeastern ecosystems. 

Whole-body elemental composition was examined in labora- 
tory-raised old- mice (Peromyscus polionotus) ranging in age 
from 0 to 42 days. Effects of age, sex, and pelage phenotype on 
dry-weight, live-weight, and lean-dry- and lean-live-biomass con- 
centrations of 13 elements were determined with analysis of vari- 
ance. Age was the major factor affecting the concentrations of ele- 
ments. Only one element, either sodium or sulfur, in each of the 
four expressions of concentration was not significantly affected by 
age. Sex had a significant effect on only two elements, potassium 
and zinc, when expressed as dry-weight concentrations and did not 
have a significant effect on any elements when expressed as live- 
weight or lean-dry- or lean-live-biomass concentrations. Pelage 
phenotype had a significant effect on concentrations of strontium 
when expressed as live-weight or lean-dry- or lean-live-biomass 
concentrations but not when expressed as a dry-weight concentra- 
tion. Pelage phenotype had no effect on other elemental concen- 
trations. 


14417 (CONF-740513—, pp 528-535) Prediction of elemental 
content in the old-field mouse. Kaufman, G.A.; Kaufman, D.W. 
(Savannah River Ecology Lab., Aiken, SC). 1975. 

From Mineral cycling in southeastern ecosystems symposi- 
um; Augusta, Georgia, USA (1 May 1974). 

In Mineral cycling in southeastern ecosystems. 

Elemental composition of laboratory-raised old-field mice 
was examined from birth to 6 weeks of age. Correlations between 
live weight and live-weight concentrations of 14 elements and 
between dry weight and dry-weight concentrations of these ele- 
ments were examined, as were correlations for data transformed to 
natural logarithms. Equations for predicting the amounts of these 
elements present from both live-weight and dry-weight values were 
calculated. The best estimate of elemental content for live 0- to 6- 
week-old animals came from the prediction of the natural 
logarithm of the amount of each element computed from the natu- 
ral logarithm of the live weight. For live trappable-size mice (3 to 
6 weeks of age), the average live-weight concentration was the 
best estimator of elemental content. Elemental content from dry 
weight for both 0- to 6- and 3- to 6-week-old mice should be esti- 
mated from regression equations relating the logarithm of the 
amount of each element to the logarithm of dry weight. 


14418 (CONF-740513—, pp 536-541) Chemical 
micronutrients. Wiener, J.G.; Brisbin, I.L. Jr.; Smith, M.H. 
(Savannah River Ecology Lab., Aiken, SC). 1975. 

From Mineral cycling in southeastern ecosystems symposi- 
um; Augusta, Georgia, USA (1 May 1974). 

In Mineral cycling in southeastern ecosystems. 

Wet- and dry-weight concentrations of six macronutrients 
(Ca, K, Mg, N, Na, and P) and five micronutrients (Cu, Fe, Mn, 
Mo, and Zn) were determined for whole-body samples from 27 
white-tailed deer (Odocoileus virginianus). Information on the 
nutrient composition of deer was combined with biomass data to 
estimate standing crops of nutrients in deer herds at the Savannah 
River Plant and to predict exportation of nutrients from the Savan- 
nah River Plant system during annual deer hunts. Nutrient standing 
crops in deer were small relative to those of primary producer 
components of temperature forest ecosystems. Similarly, annual 
loss of nutrients by harvest of deer was negligible in comparison 
with annual nutrient budgets of southeastern forests. 


14419 (CONF-740513—, 687-693) Mobilization of 
nutrients in soil by acids of sulfur and chelating agents. Wallace, 
A.; Romney, E.M.; Procopiou, J. (Univ. of California, Los An- 
1978. 

rom Mineral cycling in southeastern ecosystems symposi- 
um; Augusta, Georgia, May 1974). 

In Mineral cycling in southeastern ecosystems. 

A slightly acid soil (Yolo loam) was further acidified with 
sulfur to determine some of its effects on mobilization of soil 
minerals by test plants (Glycine Max L., soybean; and Hordeum 
vulgare L., = A liming treatment was included. All three soil 
treatments, which gave a pH gradient at the end of the test of 4.5, 
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6.0, and 7.5 were interacted with an ethylenediamine tetraacetic 
acid (EDTA) treatment as a model of an organic chelator in the 
soil system. Sulfur acidification increased plant accumulation of 
several elements, especially the element manganese. The high level 
of available manganese in the acidified soil sometimes decreased 
plant accumulation of some heavy metals. There were several 
metal chelate interactions at the various soil pH values. The results 
emphasized that soil acidification can have great (massive) effects 
on mineral cycling, particularly in poorly buffered soils, and that 
there can be interactions with organic constituents of the soil 
which chelate minerals. 


14420 (CONF-740701—, pp 81-94) Examination of some cur- 
rent procedures for trace mercury determination: the advantage of 
neutron activation and x-ray . Litman, R.; Finston, H.L.; 
Williams, E.T. (Brooklyn Coll.). Jul 1974. 

From 2. international conference on nuclear methods in en- 
vironmental research; Columbia, Missouri, USA (29 Jul 1974). 

In Proceedings of the second international conference on 
nuclear methods in environmental research. 

Most current methods of total mercury analysis involve 
some type of sample treatment, e.g., digestion, ashing, lyophiliza- 
tion and extraction. Work involving tracers and neutron activation 
analysis, has shown that there are appreciable losses of mercury in 
these procedures and also there is the problem of adsorption of 
mercury. The method of analysis involves no sample treatment, ex- 
cept for homogenization, after which the samples are immediately 
sealed in quartz ampoules. The samples are irradiated and then the 
70 keV x rays of '*’Au are counted with a small Ge(Li) detector. 
The following values are reported (in ppm) for mercury in three 
NBS standard reference materials: SRM 1571 (Orchard Leaves) 
0.305 +- 0.012, SRM 1577 (Bovine Liver) 0.200 +- 0.013, SRM 
1630 (Coal) 0.480 +- 0.060. 


14421 (CONF-740701—, pp 106-122) Cycletic activation in 
trace element analysis of environmental samples. Spyrou, N.M.; 
Ingle, K.; Ozek, F. (Univ. of Surry, Guildford, Eng.). Jul 1974. 
From 2. international conference on nuclear methods in en- 
vironmental research; Columbia, Missouri, USA (29 Jul 1974). 
In Proceedings of the second international conference on 
nuclear methods in environmental research. 

’ Certain toxic and essential trace elements in biomedical and 
environmental studies are not readily measured using instrumental 
neutron activation analysis. A non-destructive technique is 

here, termed cyclic activation, which makes possible the 
detection of elements which produce short-lived isotopes on ir- 
radiation in a reactor. A brief mathematical description is given in- 
terrelating the various timing parameters involved and graphical in- 
terpretation of these quantities is presented. The technique is illus- 
trated by application to the detection of lead via the /sup 207m/Pb 
isotope (0.8s half-life) in various matrices and suggestions for im- 
provement are made to increase its accuracy. 


14422 (CONF-740701—, pp 154-167) Analytical techniques 
for the determination of 20 trace elements in biological samples by 
means of instrumental thermal neutron activation 
Kasperek, K. (Nuclear Research Center, Juelich, Ger.). Jul 1974. 

From 2. international conference on nuclear methods in en- 
vironmental research; Columbia, Missouri, USA (29 Jul 1974). 

In Proceedings of the second international conference on 
nuclear methods in environmental research. 

Analytical techniques for the determination of Al, Ag, Br, 
Cl, Co, Cr, Cs, Eu, Fe, Hg, K, Mn, Ni, Rb, Sb, Sc, Se, Ta, Zn, and 
W in biological samples with the aid of instrumental thermal 
neutron activation analysis are reported. In order to determine 
these elements two different types of irradiation are necessary, a 
short term and a long term irradiation. In case of short term ir- 
radiation for determination of Al, Br, Cl, K, Mn, Na, and W each 
sample is capsuled in polyethylene and irradiated with a high ther- 
mal neutron flux for a short time (for example | minute). Only a 
few minutes after irradiation, the gamma-spectra of the short-lived 
isotopes are measured using a multichannel impulse height 
analyzer combined with a 90 cm’ well type Ge(Li)-detector. The 
data are entered into the store of a computer. For determination 
of the other elements, the samples can be irradiated for a max- 
imum of | h in polyethylene in a cooled irradiation facility 
(temperature 4 to 20°C). For longer irradiation each sample is 
transferred to a silica container. After the decay of most of the 
Na-24 radioactivity has occurred, the samples are removed from 
the silica container and transferred into an unirradiated container 
for measuring of radioactivity. In these cases it is necessary to 
measure the neutron flux for each sample separately. For calcula- 
tion of element concentrations an IBM computer 370/165 or a 
PDP 11/40 is used in connection with a — program and a 
library, consisting of gamma-spectra of the elements. 
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14423 (CONF-740701—, 168-186) Energy dispersive x 
fluorescence to metallic ion sca nm 4 


spectroscopy proper- 
ties of gee waste products. a F.W.; Hautala, E.; Ran- 
dall, J:M.; Friedman, M.; Masri, M.S. (Dept. of Agriculture, 
Berkeley, CA). Jul 1974. _ 

From 2. international conference on nuclear methods in en- 
vironmental research; Columbia, Missouri, USA (29 Jul 1974). 

In Proceedings of the second international conference on 
nuclear methods in environmental research. 

A single calibration x-ray fluorescence technique applied to 
thin wafers of wool, bark and peanut skins treated with aqueous 
metal salt solutions was used to analyze the extent of binding of 
metal ions to the biopolymers. Native wool shaken with 0.2 molar 
solution for 24 hours absorbed from 2.3 to 1.0 mmoles/gm wool 
with Hg(Il), Hg(I), Ag(I) and Cu(I); from 1.0 to 0.3 mmoles/g 
wool with Sb(III), UO,(II), Au(HII), Sn(I1), Pb(II), Pt(IV), 
Cu(II), Fe(tll), Cd(Il) and Pd(II); from 0.13 to 0.07 
mmoles/g wool with Mg(II), Ce(IV), Cr(Ill) and Sr(II); and less 
than 0.05 mmoles/g wool with Ni(II), Co(II), Al(III), Ca(Il), 
TuIV), As(Ill), Zr(iV), Ba(il), TI(1) and Th(IV). Elemental con- 
centration profiles of redwood bark and peanut skin chromato- 

columns irrigated with 10 to 500 ppm solutions of Pb(II), 

u(II), Cd(II) showed, in single element tests, removal of 99.6 to 
99.99 percent of the metal ions. Analysis of the first cm of these 
columns showed metal concentrations from 3 to 10 percent for 
Hg(II), Pb(IIl) and Cu(II). Multielement runs at 10 ppm showed 
removal of Cu(II), Hg(II) and Pb(II) and displacement of Ni(II), 
Zn(Il) and Cd(Il). 


14424 (CONF-740701—, 187-197) Environment as 
reflected in human tissue and : a com Dale, I.M.; 
Lenihan, J.M.A.; Smith, H. (West of Scotland Health Boards, 
Glasgow). Jul 1974. 
From 2. international conference on nuclear methods in en- 
vironmental research; Columbia, Missouri, USA (29 Jul 1974). 
In Proceedings of the second international conference on 
nuclear methods in environmental research. 
This study looks at variations in trace metal content of a 
of human tissues over a period of 10 years, extended com- 
of metal concentrations in hair specimens over 200 years, 
the influence of geographical location on trace element levels in 
hair and nails and investigates groups of people with particular ex- 
re problems. It is found that there has been little or no change 
in the concentration of some of the trace elements in human tissue 
over the past ten years. An extended survey of hair over the past 
200 years shows a similar result. Investigation of trace element 
levels from widely separated localities also indicates little or no 
change in metal concentrations. It appears from these studies that 
man’s contamination from his environment has remained fairly 
constant with respect to time and place. However it is shown in 
further studies that local pockets of significant exposure, e.g., par- 
ticular professions, industry, agriculture and self-medication, do 
occur and certainly warrant close attention. 


14425 (CONF-740701—, pp 198-205) Trace-element content 
of human scalp hair. Gordus, A.A.; Wysocki, C.M.; Maher, C.C. 
Ill; Wieland, R.C. (Univ. of Michigan, Ann Arbor). Jul 1974. 

From 2. international conference on nuclear methods in en- 
vironmental research; Columbia, Missouri, USA (29 Jul 1974). 

In Proceedings of the second international conference on 
nuclear methods in environmental research. 

The importance of some of the factors that could affect the 
measured trace-element content of human scalp hair have been 
evaluated. Included are frequency of hair washing and swimming, 
shampoos used, gross differences in diet, and the variation in con- 
tent along the strands of hair. The data for length-content variation 

uggest that, for some elements, eccrine sweat may contribute sig- 
n tly to the measured trace-element content of hair and that 
such variation must be taken into account in assessing data for 
historical hair samples, many of which represent clippings of distal 
segments of hair. 


14426 (CONF-740701—, 206-212) Determination of 
molybdenum and selenium samples using 
neutron activation analysis. Abu-Samra, A.; Morris, J.S.; Koir- 
tyohann, S.R.; Vogt, J.R. (Univ. of Missouri, Columbia). Jul 1974. 
_ From 2. international conference on nuclear methods in en- 
vironmental research; Columbia, Missouri, USA (29 Jul 1974). 

In Proceedings of the second international conference on 
nuclear methods in environmental research. 
t Because of the increasing interest as to their roles in biolog- 
ical systems, a procedure has been developed by which mol 
denum and selenium can be determined at nanogram levels in 
these types of samples. Results from the analysis of orchard leaves 
and bovine liver are presented. The samples are packaged in pre- 

quartz vials prepared from GE-204 tubing. If both seleni- 

um and molybdenum are to be determined, the samples are ir- 
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radiated for 40 or more hours at a thermal neutron flux of 8 x 
105n cm~ sec™'. After the samples have decayed for approximate- 
ly 48 hours the vials are unpackaged, cleaned in aqua-regia, and 
broken. The irradiation period can be reduced to 24 hours if 
molybdenum is to be determined individually or if the selenium 
content is known to be | microgram or more. The sample is 
—_— with carriers and the selenium is then distilled as a 

tile selenium halide. Elemental selenium is precipitated by 
reduction with SO, produced through the protonation of the 
hydrogen sulfite ion and subsequent decomposition of the resulting 
sulfurous acid. The 401 keV summation peak of ™Se is normally 
used for quantitative determination. The chemical yield is deter- 
mined by drying and weighing the elemental selenium. 


14427 (CONF-740701—, pp 224-233) Mercury, arsenic, cad- 
cobalt determinations in the average Puerto Rican diet 
instrumental neutron activation analysis. Lingappan, K.; 

Plaza, H.; Pedersen, K.B. Jul 1974. 

From 2. international conference on nuclear methods in 
vironmental research; Columbia, Missouri, USA (29 Jul 1974). 

In Proceedings of the second international conference on 
nuclear methods in environmental research. 

In recent years metal contamination of food has become 
cause for concern, particularly in the more developed and industri- 
alized countries. Many elements are toxic at high concentrations 
and food seems to be a major source of intake of these elements. 
The increase in the levels of some metals in foods has already 
resulted in many cases of illness and death. Since Puerto Rico is an 
isolated, highly industrialized island the concentrations of the vari- 
ous metals may be high in the locally produced foods and con- 
sequently the daily intake of these elements may be high. The 
present study describes the findings of the concentration levels of 
the trace elements mercury, arsenic, cadmium and cobalt in most 
of the common foods that represent the typical Puerto Rican diet 
and the daily intake of these elements from an average diet. 


14428 (CONF-740701—, pp 234-239) Neutron activation 
analysis of calculi. Souka, N.; Souka, S.; Sanad, W.; Abdel- 
Rassoul, A.A. (Atomic Energy Establishment, Cairo). Jul 1974. 

From 2. international conference on nuclear methods in en- 
vironmental research; Columbia, Missouri, USA (29 Jul 1974). 

In Proceedings of the second intzrnational conference on 
nuclear methods in environmental research. 

Urinary calculi resulting from disorders in the urinary 
system are mostly composed of uric acid, urates, calcium oxalate, 
alkaline earth phosphates (Ca and Mg), triple phosphate 
(m jum ammonium phosphate), calcium carbonate, cystine, 
xanthine, and traces of proteins. The determination of these 
macro-constituents has been carried out by different analytical 
procedures. No attempts however, have been reported regarding 
the determination of trace elements in urinary stones, apart from 
that of Herring et al., who investigated the consumption of stronti- 
um by urolithiasis patients. The present work is a non-destructive 
neutron activation analysis of urinary calculi, to search the varia- 
tion in concentration of certain trace elements with the chemical 
composition of the calculus. 


14429 (CONF-740701—, pp 240-249) Development of 
methods for the neutron activation analysis to the determination of 
essential and toxic trace elements of biological and environmental 
samples: application of enzyme activity of raw hides. Sipos, T. 
(Artificial Leather and Footwear Industries, Budapest); Nagy, 
L.G.; Toeroek, G.; Kollar, J. Jul 1974. 

From 2. international conference on nuclear methods in en- 
vironmental research; Columbia, Missouri, USA (29 Jul 1974). 

In Proceedings of the second international conference on 
nuclear methods in environmental research. 

Investigations on the tt mortem enzymatic processes 
pointed out the fact, that significant deviations can be observed in 
the extent and in the results of the autolytic transformations occur- 
ring during the storage of raw hide. A neutron activation analysis 
procedure, based on a semiautomated radiochemical separation 
procedure and scintillation gamma spectrometry, was selected for 
the determination of some trace elements. Six trace elements, Cu, 
Mn, Zn, Au, As, and Cr, and one minor component,Br, were de- 
tected and/or determined in the concentration region of 0,1-10* 

M. According to preliminary investigations evaluated at the time 
arm , concentration differences of some orders of magnitude were 
obtained for some trace elements: copper, zinc and manganese, 
whereas the concentration of bromine remained practically con- 
stant. These findings seem to correlate with large differences in ap- 
pearance due to different enzyme activities in the raw hides. 


14430 (ORNL—4928) Material transport porous 
media: a finite-element Galerkin model. Duguid, J.0.; Reeves, M. 
(Oak Ridge National Lab., Tenn. (USA)). Mar 1976. Contract W- 
7405-eng-26. 201p. Dep. NTIS $8.75. 


n en- 
e on 
olve 
iliza- 
ation 
ry in 
yn of 
ately 
the 
ctor. 
hree 
ves) 
n in 
.M.; 
en- 
on 
and 
ntal 

is 
the 
ir- 
in- 
in- 
lus- 
/Pb 
im- 
ues 
by 
en- 
on 
Br, 
and 
al 
ine 
ir- 
ach 
er- 
ya 
ed 
ght 

e 
ion 
ity 
is 
he 
er 
to 
la- 

a 

a 


1504 ERDA ENERGY RESEARCH ABSTRACTS 


A two-dimensional transient model for flow of a dissolved 
constituent through porous media has been developed. 
Mechanisms for advective transport, hydrodynamic dispersion, 
chemical absorption, and radioactive decay are included in the 
mathematical formulation. Implementations of quadrilateral finite 
elements, bilinear spatial interpolation, and Gaussian elimination 
are used in the numerical formulation. The programming language 
FORTRAN IV is used exclusively in the computer implementation. 
A listing of the program is included. This material-transport model 
is vee precy A compatible with our moisture-transport model 
(Reeves and Duguid, 1975) for predicting advective Darcy veloci- 
ties for porous media which may be partly unsaturated. In addition 
to a description of the mathematical formulation, the numerical 
treatment and the computer implementation results of two com- 
puter simulations are included in this document. One is a com- 
parison with a well-known analytical treatment (Lapidus and 
Amundson, 1952) and is intended as a partial validation. The 
other simulation, a seepage-pond problem, is a more realistic 
demonstration of the capabilities of the computer model. Complete 
listings of input and output are given in the appendices so that this 
simulation may be used for check-out purposes. A comprehensive 
description of the material-transport computer model is given. 


14431 (ORNL/EIS—90) NSF-RANN trace contaminants ab- 
stracts. Copenhaver, E.D. (ed.). (Oak Ridge National Lab., Tenn. 
a Mar 1976. Contract W-7405-eng-26. 3lp. Dep. NTIS 


"Abstracts of 43 papers are presented that discuss the toxic 
effects of trace amounts of various chemical contaminants in 
aquatic and terrestrial ecosystems. (CH) 


14432 (ORNL/NSF/EATC—20) Digital topography, calcula- 
tion of watershed area and -——-. Tucker, T.C.; Fields, D.E. (Oak 
Ridge National Lab., Tenn. (USA)). Apr 1976. Contract W-7405- 
eng-26. 54p. Dep. NTIS $4.50. 

Some parameters needed in watershed simulation models 
are directly related to the topography of the watershed. We have 
developed computer-assisted techniques which can determine 
watershed boundaries, area, and surface slope from location-eleva- 
tion data read from contour maps or obtained by more direct 
means. These techniques are applied to the Walker Branch 
Watershed. (auth) 


14433 (ORNL/TM—5254) Seasonal nutrient dynamics of 
foliage and litterfall on Walker Branch Watershed, a deciduous 
forest ecosystem. Grizzard, T.; Henderson, G.S.; Clebsch, E.E.C.; 
Reichle, D.E. (Oak Ridge National Lab., Tenn. (USA)). Mar 
1976. Contract W-7405-eng-26. 140p. Dep. NTIS $6.75. 


Thesis. 

A detailed twelve-month study of litterfall, live foliage 
biomass, and seasonal nutrient (nitrogen, phosphorus, potassium, 
calcium, sodium, and magnesium) dynamics in tree components 
was performed for forest types on Walker Branch Watershed, Oak 
Ridge, Tennessee. Biomass and nutrient content of foliage, 
reproductive parts and branches were examined for ten dominant 
trees in order to assess the relative importance of litterfall in 
— nutrients to the forest floor in four different forest types. 
Litterfall, measured in pine, pine-oak-hickory, oak-hickory, and 
mesophytic hardwood forests, was separated into three com- 
ponents (leaves, reproductive parts, and branches). Seasonal com- 

isons of those forest types were made for biomass and nutrient 
inputs for each component and for total litterfall. 


14434 (UCRL—S52001) Feasibility study for automation of the 
Central Laboratories, Water Resources Division, U.S. Geological 
Survey. Morris, W.F.; Peck, E.S.; Fisher, E.R.; Barton, G.W. Jr. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 
23 Jan 1976. Contract W-7405-eng-48. 53p. Dep. NTIS $5.45. 
This study of the feasibility of further automating the Cen- 
tral Laboratories deals ifically with the combined laboratory 
operations in Salt Lake City, Utah, and Denver, Colorado and is 
prepared with the understanding that such a system will also be 
implemented at the Central Laboratories in Atlanta, Georgia, and 
Albany, New York. The goals of automation are defined in terms 
of the mission of a water analysis laboratory, propose alternative 
computer systems for meeting such goals, and evaluate these alter- 
natives in terms of cost effectiveness and other specified criteria. It 
is found that further automation will be beneficial and an in-house 
system that incorporates dual minicomputers is recommended: one 
for time-shared data acquisition, processing, and control; the 
second for data management. High-use analytical instruments are 
placed on-line to the time-shared minicomputer, with a terminal at 
each instrument and backup data storage on magnetic tape. A 
third, standby computer is switched in manually should the time- 
shared computer go down. Field-proven, modular hardware and 
software are chosen. Also recommended is the incorporation of 
the highly developed, computer-integrated instruments that are 
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commercially available for determining petrochemicals and other 
— substances, and are essential to the Laboratories’ mission. 
(auth) 


14435 Selenium in fly ash. Gutenmann, W.H.; Bache, C.A.; 
Youngs, W.D.; Lisk, D.J. (Cornell Univ., Ithaca, NY). Science; 
191: No. 4230, 966-967(5 Mar 1976). 

Selenium, at concentrations exceeding 200 parts per million 
(ppM) (dry weight), has been found in white sweet clover volun- 
tarily growing on beds of fly ash in central New York State. 
Guinea pigs fed such clover concentrated selenium in their tissues. 
The contents of the honey stomachs of bees foraging on this 
seleniferous clover contained negligible selenium. Mature vegeta- 
bles cultured on 10 percent (by weight) fly ash-amended soil ab- 
sorbed up to | ppM of selenium. Fly ashes from 21 states con- 
tained total selenium contents ranging from 1.2 to 16.5 ppM. 
Cabbage grown on soil containing 10 percent (by weight) of these 
fly ashes absorbed selenium (up to 3.7 ppM) in direct proportion 
(correlation coefficient r = .89) to the selenium concentration in 
the respective fly ash. Water, aquatic weeds, algae, dragonfly 
nymphs, polliwogs, and tissues of bullheads and muskrats from a 
fly ash-contaminated pond contained concentrations of selenium 
markedly elevated over those of controls. * 


RADIOACTIVE MATERIALS MONITORING AND 
TRANSPORT 


REFER ALSO TO CITATION(S) 12608, 14162, 14171, 14349, 
14362, 14388, 14390, 14391, 14392, 14395, 14396, 14397, 14666 


14436 (ANL—75-3(Pt.3), pp 87-88) Miami River Watershed 
Project: terrestrial studies. Sprugel, D.G.; Muller, R.N.; Edgington, 
D.N. 1974. 


In Radiological and Environmental Research Division an- 
nual .~Y January—December 1974. Ecology. 

il samples were collected at one to five miles from the 
laboratory to determine the distribution of “*Pu around M 
Laboratory. Fractionation studies of soils were initiated to - 
mine the distribution in the soil relative to particle size. Gross 
movement of **Pu in the Miami River watershed is being moni- 
tored th analysis of suspended sediments and filtered water 
samples. (HLW) 


14437 (ARH-ST—123) Soil moisture transport in arid site 
vadose zones. Brownell, L.E.; Backer, J.G.; Isaacson, R.E.; Brown, 
D.J. (Atlantic Richfield Hanford Co., Richland, Wash. (USA)). Jul 
1975. Contract E(45-1)-2130. 232p. Dep. NTIS $9.00. 

Data are presented from measurements of soil moisture at 
the Hanford Reservation. Possible mechanisms for moisture trans- 
port in arid and semi-arid climates were studied. Measurements for 
the lysimeter experiment and the thermocouple psychrometer ex- 
periment were continued with a new series of measurements using 
closely sensors installed to a — of 1.52 meters. During 
the 1973-1974 water year the percolation envelope of higher 
moisture content penetrated to a depth of four meters in the 
closed-bottom lysimeter and then was eliminated by upward trans- 
port of water in late summer. Precipitation during the 1973-1974 
water year percolated to a depth of about six meters in the open- 
bottom lysimeter and remains as a residual perched envelope. The 
increase over normal percolation was due in part to a residual en- 
velope of higher moisture content from the previous water year. 
Results obtained indicate the advantages of Hanford as a site for a 
national repository for radioactive waste. (CH) 


14438 (BNWL— 1937) Radionuclide cycling in a Utah dairy 
farm. Thomas, J.M.; Eberhardt, L.L.; Hawthorne, H.A.; Zellmer, 
S.D. (Battelle Pacific Northwest Labs., Richland, Wash. (USA); 
California Univ., Los Angeles (USA). Lab. of Nuclear Medicine 
and Radiation Biology). Jan 1976. Contract E(45-1)-1830. vp. 
Dep. NTIS $9.00. 

Both detailed and summarized data are presented for '"Cs 
and for ®Sr which resulted from a study of the deposition of fal- 
lout radionuclides into a Utah dairy farm. In addition, mathemati- 
cal models and statistical methods (including nonlinear least- 
squares techniques) were used to obtain estimates of key parame- 
ters for a compartmental model of the dynamics of "Cs transfers 
in the dairy system. Both the results of laboratory studies and field 
observations were used to derive the estimates and to construct 
functional relationships for the model. Two computer models were 
used to further analyze and evaluate consistency of the fallout-al- 
falfa-milk sequence of data. The results of this study are compared 
with two similar investigations (in Colorado and Michigan) and are 
used to examine earlier analyses of the general system studied. Ex- 
tensive data tabulations are also presented. (auth) 


L 


14439 (BNWL-SA—5667) Initial synthesis of area 13 *Pu 
data and other statistical analyses. Gilbert, R.O.; Eberhardt, L.L. 
(Battelle Pacific Northwest Labs., Richland, Wash. (USA)). Feb 
1976. 43p. (CONF-760210—2). Dep. NTIS $4.00. 

From Nevada applied ecology group plutonium and other 
transuranics information conference; Las Vegas, Nevada, United 
States of America °USA® (12 Feb 1976). 

An initial effort is made here to synthesize the *°-*Pu data 
currently available from Area 13 (Project 57). Plutonium concen- 
trations for soil, vegetation, small vertebrates, and various tissues 
in beef cattle (grazed on the Pu contaminated vegetation) are 
plotted on a single graph for visual comparison. Hypothetical 

Pu concentrations for lungs, skeletal bone, and kidney of a 
Standard Man assumed to live in and obtain most of his food from 
the area are also plotted. These hypothetical values were obtained 
using results from the plutonium transport and dose estimation 
pow + of Martin and Bloom (1975). 


14440 (CONF-740701—, pp 276-285) Determination of plu- 
tonium in soils by mass spectrometry. Storms, H.A.; Carlson, D.C.; 
Hunter, F.F. (General Electric Co., Pleasanton, CA). Jul 1974. 

From 2. international conference on nuclear methods in en- 
vironmental research; Columbia, Missouri, USA (29 Jul 1974). 

In Proceedings of the second international conference on 
nuclear methods in environmental research. 

A procedure is described in which mass spectrometry is util- 
ized for the determination of plutonium in soils. Using this 
procedure we have measured plutonium isotopic compositions at 
concentrations as low as 2 x 10- grams Pu per gram soil. A ther- 
mal ionization source with canoe-sh rhenium filament, is util- 
ized in the mass spectrometer. The plutonium, when loaded onto 
the filament, is contained in a single Dowex-1 resin bead which is 
about 350 micrometers in diameter. Concentrating the plutonium 
within this single bead is a key step in the procedure and produces 
a relatively clean plutonium fraction. The resin bead also serves as 
an effective diffusion barrier such that the plutonium is prevented 
from being removed with the lower boiling impurities. The Pu 
remains in the bead until the temperature is sufficiently high for 
efficient production of Pu* ions. Plutonium ionization efficiencies 
as high as 2.5 percent have been measured. 


—_ (CONF-760210—1) Interactions of the NAEG informa- 
with other Pfuderer, H.A. (Oak Ri 

From Nevada applied ecology group plutonium and other 
transuranics information conference; Las Vegas, Nevada, United 
States of America 8USA® (12 Feb 1976). 

In the past year the Information Support Project to the 
Nevada Applied Ecology Group has interacted with many other 
research projects on the transuranics and other radionuclides. 
Group interactions through symposiums, workshops, and respond- 
ing to search requests have proven to be mutually beneficial. The 
NAEG Information a Project will draw on the information 
resources of the Oak Ridge National Laboratory to produce a 
bibliography of the radionuclides (other than the transuranics) of 
interest to the Nevada Test Site. (auth) 


SOIL 


REFER ALSO TO CITATION(S) 12615, 12616, 14161, 14194, 
14196, 14430, 14511 


14442 (CONF-740513—, pp 107-125) Frequency distributions 
of radiocesium concentrations in soil and biota. Pinder, J.E. Ill; 
Smith, M.H. (Savannah River Ecol Lab., Aiken, SC). 1975. 

From Mineral cycling in southeastern ecosystems symposi- 
um; Augusta, Georgia, USA (1 May 1974). 

In Mineral cycling in southeastern ecosystems. 

Frequency distributions of radiocesium (primarily '’Cs) 
concentrations in 33 samples of soils, plants, and animals from 
contaminated environments of the U. S. Atomic Energy Commis- 
sion’s Savannah River Plant were compared to normal, log-normal, 
exponential, and Weibull distributions. The log-normal and 
Weibull distributions showed close agreement to many of the sam- 
ples, but the normal and exponential distributions showed close 
agreement to relatively few of the samples. None of the distribu- 
tions were appropriate for all the samples. Radiocesium distribu- 
tions — highly skewed in plants but tended to be less skewed in 
animals. 


14443 (CONF-740513—, pp 462-481) Radiocesium cycling in 
vegetation and soil. Dahlman, R.C.; Francis, C.W.; Tamura, T. 
(Oak Ridge National Lab., TN). 1975. 

From Mineral cycling in southeastern ecosystems symposi- 
um; Augusta, Georgia, USA (1 May 1974). 

In Mineral cycling in southeastern ecosystems. 
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Data on cesium dynamics in vegetation and soils are 
reviewed. Special emphasis is placed on typical environments in 
the southeastern United States. Clay minerals of soil, especially 
micaceous types, effectively fix cesium and remove it from biotic 
components of ecosystems. Fallout "Cs enters food chains prin- 
cipally by direct deposition on vegetation; uptake by the root 
pathway 1s usually less than direct contamination of plant foliage. 
Cesium-137 levels in vegetation of the southeastern U. S. Coastal 
Plain are estimated on the basis of direct deposition from the at- 
mosphere and root uptake from soil. Estimated concentrations, 
based on current concepts of "Cs dynamics in vegetation and fix- 
ation in soil, are in good agreement with observed values of “"Cs 
in vegetation collected in 1969 and 1970. Mechanisms of direct 
deposition and of increased uptake by roots due to the absence of 
micaceous clays adequately explain the higher levels of "Cs in 
vegetation of the Coastal Plain and thus are responsible for the 
elevated '"Cs reported for milk of the Tampa, Fla., milkshed. 


14444 Analytical 7 to environmental radiation mea- 
surements. Stephens, L.D.; Smith, A.R.; Thomas, R.H. (Univ. o 
California, Berkeley). JEEE Trans. Nucl. Sci.; NS-23: No. 1, 719- 
725(Feb 1976). 

From 22. nuclear science symposium and 7. nuclear power 
systems symposium; San Francisco, CA, USA (19 Nov 1975). 

Environmental radiation measurements have been made at 
the Lawrence Berkeley Laboratory and the results reported for the 
past 15 years. These measurements have included both the neutron 
and gamma contribution to the environment due to laboratory 
operations. In order to determine these values an understanding of 
the natural environmental radiation must be known. e 
techniques for measuring environmental gamma radiation have 
been improved upon during this time and the latest instrumenta- 
tion and interpretation methods commonly used at this laboratory 
are reported. Not only is the natural radiation dose rate important 
but the isotopes responsible need to be identified for a complete 
understanding of the observed radiation. The techniques for this 
determination are described. (auth) 


TERRESTRIAL ECOSYSTEMS AND FOOD CHAINS 


REFER ALSO TO CITATION(S) 13392, 14365, 14366, 14405, 
14438, 14442, 14443, 14747, 14760 


14445 (BNWL-SA—5469) Livestock forage and mineral rela- 
tions on a shrub—steppe rangeland in northwestern United States. 
Uresk, D.W.; Rickard, W.H. (Battelle Pacific Northwest Labs., 
Richland, Wash. (USA)). 1976. Contract E(45-1)-1830. 17p. 
(SM—205/28; CONF-760211—1). Dep. NTIS $3.50. 

From International symposium on nuclear techniques in 
animal production and health as related to the soil plant system; 
Vienna, Austria (Feb 1976). 

The study area is the Arid Lands Ecol (ALE) Reserve, a 
portion of the United States Energy Research and Development 
Administration's Hanford Reservation located in the semi-arid re- 
gion of south-central Washington. Small experimental pastures 
were subjected to four consecutive years of moderate spring graz- 
ing by yearling steers. These pastures are unique in that they 
represent grazing stresses on previously ungrazed (by livestock) 
plant communities. These communities had been protected from 
grazing by livestock for more than 30 years under ERDA manage- 
ment. Bluebunch wheatgrass (Agropyron spicatum) was the major 
forage plant in the diet of the steers during the 1974 grazing 
season, followed by Cusick’s bluegrass (Poa cusickii), Thurber’s 
needlegrass (Stipa thurberiania), and hawksbeard (Crepis atrabar- 
ba). These four species made up approximately 93 percent of the 
total diet. The forage intake ranged from 9.9 kg/head/day to 10.9 
kg/head/day during the grazing season. During this period, these 
steers gained a total of 21.6 kg/ha. This study presents the food 
chain relationships of Ca and P, and crude protein uptake from 
plants and conversion to animal tissues, which are available to 
man. (CH) 


14446 (CONF-740513—, pp 482-488) Accumulation and mo- 
bility of cesium in roots of tulip popular seedlings. Cox, T.L. 
(Tennessee Valley Authority, Norris, TN). 1975. 

From Mineral cycling in southeastern ecosystems symposi- 
um; Augusta, Georgia, USA (1 May 1974). 

In Mineral cycling in southeastern ecosystems. 

Tulip poplar, Liriodendron tulipifera L., seedlings were 
stem-well tagged with cesium, periodically harvested, and 
separated into root and shoot compartments to determine seasonal 
cesium distributions in different root-diameter classes and to 
delineate element pathways to forest soils. The cesium concentra- 
tion (4Ci/g) in roots less than 0.1 cm in diameter averaged 1.5 
and 3.0 times greater than in roots in the 0.5- to 0.1-cm- and 1.0- 
to 0.5-cm-diameter classes, respectively. Roots contained 24 per- 
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cent of the seedling of cesium in 1 week and about 40 per- ar. Crossley, D.A. Jr. (Univ. of Georgia, Athens); Duke, 
cent in 7 weeks pS ah Foor Sixty-five percent of the ing K.M.; Waide, J.B. 1975. 


content was in the root system 8 months r ing. On an an- 
nual basis, roots of the less than 0.5-cm-diameter classes contained 
an ave of 36 percent of the seedling _e (root and shoot) and 
pos mes of the root pool of cesium. This is important because 

l roots constituted a considerable portion of the annual tur- 
nover in these root — Soil content of cesium (3.37 wCi) at 
the termination of study and analysis of treatment effects 
(aboveground inputs to soil allowed or not allowed) indicated that 
root processes contributed twice as much cesium to the soil during 
period as the combined aboveground processes con- 
tri 


14447 (CONF-740513—, 489-497) Radiocesium levels in 

a floodplain. Garten, C.T. Jr.; 
Briese, L.A.; Geiger, R.A.; Sharitz, R.; Smith, M.H. (Savannah 
River Ecology Lab., Aiken, SC). 1975. 

From Mineral cycling in southeastern ecosystems symposi- 
um; Augusta, Georgia, Usa (1 May 1974). 

In Mineral cycling in southeastern ecosystems. 

Radiocesium concentrations in herbaceous and woody 
plants inhabiting a floodplain contaminated by nuclear production 
reactor effluents were measured. Leaves and stems of herbaceous 
plants (Andro nm sp. and Scirpus cyperinus) contained higher 
concentrations of radiocesium than those of woody plants (Alnus 
serrulata, Myrica cerifera, and Salix nigra). Andropogon and Alnus 
fruits had higher concentrations than the leaves or stems. 
Radiocesium concentrations in fruits and leaves were significantly 
correlated with stem radiocesium levels in some or all of the spe- 
cies sampled. Mean radiocesium levels in the plant parts exceeded 
mean soil concentrations; this indicates concentration of radiocesi- 
um by the vegetation. 


14448 (CONF-740513—, pp 498-508) Seasonal variation in 
radiocesium concentrations in three tree species. Garten, C.R. Jr.; 
Briese, L.A.; Sharitz, R.R.; Gentry, J.B. (Savannah River Ecology 
Lab., Aiken, SC). 1975. 

From Mineral cycling in southeastern ecosystems symposi- 
um; Augusta, Georgia, USA (1 May 1974). 

In Mineral cycling in southeastern ecosystems. 

Radiocesium concentrations in leaves and stems of black 
willow (Salix nigra), wax myrtle (Myrica cerifera), and tag alder 
(Alnus serrulata) trees inhabiting a floodplain contaminated by 
producti tor effluents were measured over | year. In willow 
and myrtle trees, leaf radiocesium levels were highest in the spring 
and declined during the growing season; stem levels remained rela- 
tively unchanged or exhibited a slight increase. Seasonal changes 
in alder tree parts depended on the site examined. The relationship 
among component parts was essentially consistent across species 
and collecting sites in the summer. The radiocesium concentrations 
in order of rank were: roots greater than or equal to leaves greater 
than stems. Species differences in component- radiocesium 
levels were dependent on the part sampled and the collecting site 
examined. Mean soil to plant-part concentration factors in summer 
ranged from 0.9 to 7.6, and species means across leaves, stems, 
and roots ave 2.1, 3.8, and 6.2 for alder, willow, and myrtle 


trees, respectively. 
Distribution of 


14449 (CONF-740513—, pp 509-517) 

radiocesium in along a contaminated stream. Briese, 
L.A.; Garten, C.T. Jr.; Sharitz, R.R. (Savannah River Ecology 
Lab., Aiken, SC). 1975. 

From Mineral cycling in southeastern ecosystems symposi- 
um; Augusta, Georgia, USA (1 May 1974). 

In Mineral cycling in southeastern ecosystems. 

Radiocesium concentrations in leaves from four plant spe- 
cies were measured at eight sites along a 20-km stream con- 
taminated by radioactive effluent from nuclear production reactors 
at the Savannah River Plant in South Carolina. Leaf samples from 
Sagittaria latifolia, Salix nigra, Polygonum punctatum, and Scirpus 
cyperinus averaged 488.2, 303.2, 191.7, and 86.4 i/g dry 
weight, mp The distribution of radiocesium in vegeta- 
tion appeared to be species specific and independent of distance 
from the entry point of reactor effluent into the stream. Leaf 
radiocesium concentrations were generally higher in plants where 
the rate of streamflow decreased because of man-made impound- 
ments, fallen trees, or increased stream width. At all sites the 
radiocesium levels in the plant species were lob normally dis- 
tributed. A significant linear relationship existed for all species 
between the variance and the mean picocuries per gram, but each 
species appeared to have a different slope and _ intercept. 
Radiocesium concentrations in one plant species could not be used 
to predict concentrations in another. 


14450 (CONF-740513—, pp 580-587) Fallout cesium-137 and 
mineral-element distribution in food chains of granitic-outcrop 


From Mineral cycling in southeastern ecosystems symposi- 
um; Augusta, Georgia, USA (1 May 1974). 

In Mineral cycling in southeastern ecosystems. 

Fallout “’Cs movement is described for arth food 
chains on Panola and Arabia mountains, granite monadnocks in 
the Georgia Piedmont region. Food chains on mountain slopes had 
significant "Cs in herbivore and predator trophic levels. Food 
bases were identified from observation and from cesium to potassi- 
um ratios in vegetation and arthropods. Lichens are major accu- 
mulators of fallout "Cs but do not appear to be important food 
sources for arthropods. Cesium-137 concentrations decrease in the 
food chains; these decreases resemble those reported for other ter- 
restrial arthropod chains. Aspects of “Cs movement and nutrient- 
element dynamics in granitic-outcrop ecosystems are discussed. 


14451 (CONF-740513—, pp 658-672) Base-line data on ever- 

systems: elemental com biomass, and soil 
depth. Volk, B.G. (Univ. of Florida, Gainesville); Schemnitz, S.D.; 
Gamble, J.F.; Sartain, J.B. 1975. 

From Mineral cycling in southeastern ecosystems symposi- 
um; Augusta, Georgia, USA (1 May 1974). 

In Mineral cycling in southeastern ecosystems. 

Plants and soils from plots in the Everglades Wildlife 
Management Area, Conservation Area 3, were examined. Chemi- 
cal composition (N, P, K, Ca, Mg, Na, Cu, Fe, Mn, Zn, Co, Sr, Pb, 
Ni, Cr, Al, and Si) of most plant and soil digests was determined. 
Cladium jamaicense was the predominant plant species contribut- 
ing to biomass in all plots except the wet prairie, where 
Rhynchospora sp. and Panicum hemitomon were most common. 
The biomass of dead C. jamaicense was greater than that of the 
living plants in unburned saw-grass plots. The burned saw grass, 
muck burn, and wet prairie were characterized by a large number 
of plant species per square meter but smaller average biomass 
production than the unburned saw-grass locations. Levels of Cu, 
Mn, Ca, Mg, K, and N in C. jamaicense differed significantly 
across locations. Highly significant differences in elemental com- 
position existed between plant species. Concentrations of several 
elements (particularly Zn, Ca, Mg, P, and N) were low in live C. 


jamaicense compared with other plant species. Cesium-137 levels 


ranged from 670 to 3100 pCi/kg in sandy and in organic soils, 
respectively. Polygonum had a ""Cs level of 11,600 pCi/kg. Dead 
C. jamaicense indicated a rapid leaching loss of '"Cs from dead 
tissue. 


14452 (CONF-740513—, pp 700-714) Aspects of mineral- 
nutrient cycling in a southern mixed-hardwood forest in North Cen- 
tral Florida. Ewel, K.C.; Gamble, J.F.; Lugo, A.E. (Univ. of 
Florida, Gainesville). 1975. 

From Mineral cycling in southeastern ecosystems symposi- 
um; Augusta, Georgia, USA (1 May 1974). 

In Mineral cycling in southeastern Sede snug 

Analyses of water collected from stemflow, throughfall, and 
rainfall samples over a 2-year period provided estimates of mineral 
nutrient inputs (pho: rus, calcium, magnesium, and potassium) 
to the forest floor. Total nutrient inputs from these sources (in 
kilograms per hectare per year) were phosphorus, 3.2; potassium, 
24.7; calcium, 29.7; and magnesium, 8.1. Unusually high concen- 
trations in the rainfall contributed to these values. The presence of 
evergreen species in the forest also appears to play an important 
role in making these values higher than corresponding values in 
other temperate hardwood forests. Particular attention is paid to 
the similarity in the patterns of concentration of potassium and 
'87Cs. As demonstrated by samples taken from lysimeters and from 
groundwater pits, the concentration of both elements drops con- 
siderably as the water passes through the root zone in the soil. A 
mycorrhizal uptake mechanism is implicated. 

14453 (CONF-740513—, pp 813-823) Rainfall 

Rico. Clements, R.G.; Colon, J.A. (Puerto Rico Nuclear 
Center, San Juan). 1975. 

From Mineral cycling in southeastern ecosystems symposi- 
um; Augusta, Georgia, USA (1 May 1974). 

In Mineral cycling in southeastern ecosystems. 

A comprehensive interception study was carried out in a 
montane rain forest in eastern Puerto Rico. Results indicate that 
the factors of intensity, duration, and overall distribution of storms 

storm size must be taken into consideration when determining 
the fate of isotopes that reach the forest via rainfall. The relation- 
ships rainfall-throughfall and rainfall-stemflow are best decribed by 
linear equations. However, neither is a constant percentage of rain- 
fall but varies with storm size. The predictive equation for 
reo ore is Y = 0.954P-0.028, and for stemflow it is Y = 
0.088P-0.037. Although small storms contribute very little to the 
total annual rainfall, their impact on the chemical inputs to this 
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ecosystem is major. Input budgets for calcium, 
ium, and potassium are estimated at 115.2, 79.1, 415.8, and 
98.7 kg ha~' year~*. Throughfall is the major contributor of mag- 
nesium, sodium, and potassium to the soil system, accounting for 
60, 60, and 80 percent, respectively, of the estimated inputs of 
these elements. Leaf fall provides 71 percent of the calcium input 
and throughfall accounts for 22 percent. 


14454 Ecosystem approach to characterization of the nitrogen 

in a deciduous forest watershed. Henderson, G.S.; Harris, 
W.F. (Oak — - National Lab., TN). pp 179-193 of In Forest 
soils and forest land management. Bernier, B. (ed.). Portland, OR; 
International Scholarly Books Services, Inc. (1975). 

From 4. North American forest soils conference; Quebec, 
Canada (Aug 1973). 

Nitrogen cycling is being studied on Walker Branch 
Watershed, a 97.5 ha calibrated deciduous forest catchment in east 
Tennessee. The total N in the ecosystem (approximately 6000 
kg/ha) was found to be distributed among vegetation, forest floor 
and mineral soil components in 8, 5, and 87 percent proportions, 
respectively. Quantification of annual transfers within the forest 
ecosystem indicated that root mortality is the most important 
cycling mechanism for return of N from vegetation to soil. 
Nitrogen transfers due to leaf fall, foliar leaching and tree mortali- 
ty followed in decreasing order of importance as cycling 
mechanisms. Annual N accumulation in vegetation was 14.5 kg/ha. 
The watershed ecosystem annually receives N additions averaging 
13 kg/ha through rain scavenging, while annual exports are 3.1 

. Thus, the watershed is accumulating N at a rate of 9.9 
> pew annually. Periods of high streamflow increase the 
particulate organic material containing nitrogen from intermit- 
tent and perennial stream channels and are an important com- 
ponent of the annual N loss from the system. 


THERMAL EFFLUENTS MONITORING AND 
TRANSPORT 


REFER ALSO TO CITATION(S) 12916 


SITE RESOURCE AND USE STUDIES 


REFER ALSO TO CITATION(S) 12461, 13528, 14361, 14437, 
14535 


14455 (HW—38707) Applicability of geophysical methods of 
exploration at Hanford Atomic Products tion. Raymond, J.R. 
(General Electric Co., Richland, Wash. (USA). Hanford Atomic 
Products Operation). Aug 1955. 14p. Dep. NTIS $3.50. 

The applicability of electrical, gravitational, magnetic, 
seismic, and radiometric logging methods to the determination of 
the geological conditions at Hanford are evaluated for definition or 
delimitation of the sadalt bedrock surface, the surface of the Rin- 
gold formation, and the ground water table. The induction equip- 
ment, gravimeter, dip needle, magnetometer, and seismographs can 
be used to obtain bedrock information. The seismic techniques are 
the sage We or oma methods by which the ground water table 
UeR) thickness of the aquifer can be obtained at this site. 


14456 (PB—241071) Ecological characteristics of the Board- 
man site and environs, Morrow County, Oregon. Final report. 
Rogers, L.E.; Gurtisen, J.M.; Rickard, W.H.; Fitzner, R.E. 
(Portland General Electric Co., Oreg. (USA); Battelle Pacific 
Northwest Labs., Richland, Wash. (USA)). Mar 1975. 149p. 
(PGE—2007). NTIS $5.75. 

Prepared by Battelle-Northwest, Richland, Wash. 

The report provides data concerning biota, other than man, 
and its relationship to the existing climatic regime and land use 
history at the Boardman Site, a large undeveloped tract of steppe 
land in northern Morrow County, Oregon. Baseline information is 
provided to permit evaluation of anticipated changes in plant and 
animal population related to the construction and operation of one 
or more electrical power generating stations and construction of a 
large water storage reservoir. (GRA) 


14457 MINERAL AND WATER RESOURCES OF NEVADA. 
Reno, NV; Nevada Bureau of Mines and Geology (1974). 314p. 
(NBMG-Bull.—65). $13.00. 

The mineral and water resources of Nevada are summarily 
described in this report. Following a general description of the 
mineral industry and of the geology of the State as a whole, the 
Occurrence, distribution, and relative importance of individual 
commodities are discussed in some detail. All mineral commodities 
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are described that are known to occur in Nevada and that might 
have economic significance in the foreseeable future, whether or 
not they have been mined. In the description of the geology of the 
State, a section on economic describes the distribution of 
the metallic and nonmetallic mineral deposits both areally and with 
respect to the general ic features. A knowledge of the pat- 
tern of distribution of known mineral deposits of various types is 
essential to the successful search for new ore bodies. A section on 
mineral exploration discusses the methods and problems of ex- 
ploration, and also considers which commodities in Nevada offer 
the greatest promise of new discoveries in the future. Water 
resources are described rather fully in this report; water in this 
generally arid part of the Great Basin is vital to the economy of 
the State and to the well-being of its people. Sources of water- 
power and power are also discussed. (auth) 


REGULATIONS 


REFER ALSO TO CITATION(S) 14534 


ENVIRONMENTAL SCIENCES, 
AQUATIC 


REFER ALSO TO CITATION(S) 13473 


BASIC STUDIES 


pet ALSO TO CITATION(S) 14237, 14334, 14338, 14339, 
1441 


14458 (ANL—75-3(Pt.3), pp 1-8) Role of copepod fecal pellets 
in the vertical of freshwater diatoms. Ferrante, J.G.; 
Parker, J.I.; Marshall, J.S. 1974. 

In Radiological and Environmental Research Division an- 
nual January—December 1974. 

ellets were separated from water samples from Lake 

Michigan. Photomicrographs of pellets illustrate the abundance of 
diatoms in the diet of pelagic zooplankton. It was concluded that 
fecal pellets are an important mechanism for accelerated t 
of diatom frustules from the epilimnion of Lake Michigan. Most of 
the pellets do not become incorporated intact in the permanent 
sediments. (HLW) 


14459 (ANL—75-3(Pt.3), pp 9-12) Vertical transport of par- 
ticulate material in Lake Michigan by the lorica of Codonella 
cratera. Parker, J.1.; Ferrante, J.G. 1974. 

In Radiological and Environmental Research Division an- 
nual rt, January—December 1974. Ecology. 

“Phe lorica of Codonella cratera, a ciliate, is described. The 
lorica is composed of secreted organic material and a variety of 
foreign particles; mineral fragments and small diatoms make up 
most of the particulate matter. It is pointed out that the particulate 
matter on the lorica may be important as sorptive sites for trans- 
port of toxic materials from the surface water. (HLW) 


14460 (ANL—75-3(Pt.3), pp 13-18) Distribution of diatom 
frustules in Lake Michigan sediment cores. Parker, J.1.; Edgington, 
D.N. 1974. 

In Radiological and Environmental Research Division an- 
nual report, January—December 1974. Ecology. 

concentration of diatom frustules was measured as a 

function of depth in 14 selected sediment cores. The estimated an- 
nual diatom crop potentially available for settling to the sediment 
was calculated. Scanning electron micrographs confirm the 
degradation of diatom frustules in the sediment cores. These data, 
together with chemical analyses for dissolved silica in the intersti- 
tial water of the sediment, suggest that diatom frustules are dis- 
solved within the sediment of Lake Michigan. (HLW) 


14461 (ANL—75-3(Pt.3), p 19-31) Distribution of 
amorphous, diatom frustule, and silica in a lead-210 dated 
core from Southern Lake Michigan. Robbins, J.A.; Edgington, 
D.N.; Parker, J.I. 1974. 

In Radiological and Environmental Research Division an- 
nual report, January—December 1974. Ecology. 

Measurements were made of *°Pb and amorphous, diatom, 
and dissolved silica in the same sediment core in order to assess 
the effect and significance of dissolution of frustule silica and to 
compare regeneration of interstitial silica from biogenic phases 
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with contributions from solution of clay minerals. Methods for ob- 
taining cores and analyzing samples for silica are described. 
Graphs are presented to show al total ?°Pb, 
and amorphous, diatom frustules, and di silica in cores, and 
other data. (HLW) 
to inner shelf 


14462 (COO—2553-1) Sediment 
1975—1 November 


png regimes. Progress report, 1 February 
1975. Palmer, H.D.; Wilson, D.G.; Guala, J.R. (Westinghouse 
Ocean Research Lab., An jis, Md. (USA)). 1975. Contract 
E(11-1)-2553. 25p. Dep. NTIS $3.50. 

The.current regime of the inner continental shelf and its ef- 
fect on the shallow nearshore sea floor is poorly known, yet a 
knowledge of sediment transport in this area is crucial to proper 
design of coastal and offshore facilities. This e—— includes an 
array of current and wave sensors to monitor bottom currents in a 
linear shoal field off Assateague Island, Maryland. Prototype 
devices scheduled for installation at this site include an acoustic 
sediment transport probe and a pore-water pressure sensor to 
monitor stability of sand at the site. All data are sent via telemetry 
from a buoy to the shore-side station containing a data logger and 
transmitter. Transmissions are for 30 minutes every 4 hours. To 
date, data are restricted to fairweather (low wave) conditions. Net 
current flow appears to parallel to, or obliquely away from, the 
shore. Sediment textural analyses from this area support the theory 
of net offshore transport. Wave refraction p s and spectral 
analyses of wave records provide a measure of energy expended 
along this coastal segment. 


14463 (ORNL/NSF/EATC—19) CHNSED: simulation of sedi- 
ment and trace contaminant transport with sediment/contaminant 
interaction. Fields, D.E. (Oak Ridge National Lab., Tenn. (USA)). 
Mar 1976. Contract W-7405-eng-26. 204p. Dep. NTIS $7.75. 

A model of sediment t rt in a rectangular stream 
channel system (SEDTRN) has been written and merged with the 
Wisconsin Hydrologic Transport Model (WHTM). The composite 
model is called CHNSED. The CHNSED model includes equations 
to represent the dynamic partitioning of a contaminant between 
water and particulates. The sediment transport formulation is an 
extension of that described by R. A. Bagnold (1966), but it in- 
cludes Manning's equations to determine flow rate and modifica- 
tions to Stokes’ law allowing calculation of particulate fall velocity 
in both the viscous and inertial particle settling regions. Sediment 
is separated conceptually into three components: resident sediment 
in the stream bed, sediment in transit as bedload, and sediment in 
transit as suspended load. Each of these components is partitioned 
into as many as 12 size classes of logarithmically varying size 
ranges. Detailed instructions are given for application of CHNSED, 
together with an example of the application of the program. 
Results of the application of the sediment transport portion of the 
code to simulate sediment transport in the Rio Grande River are 
also presented. (PCS) 


14464 (ORNL/TM—S5258) Evaluation of two 

separation methods of use in regional water q assess- 
ment. Huff, D.D.; Begovich, C.L. (Oak Ridge National Lab., Tenn. 
en Mar 1976. Contract W-7405-eng-26. 112p. Dep. NTIS 


Streamflow data are more useful for evaluating hydrologic 
model results and studying water quality once baseflow and storm 
runoff have been separated. However, it is important to select an 
appropriate hydrograph separation method. We examined two 
methods and evaluated their conceptual basis, ease of application, 
cost of data processing, and acceptability of results. We chose the 

uick flow hydrog separation method, which is in use at the 

oweeta Hydrologic Laboratory, because it gives acceptable 
results and is easy and inexpensive to use. For regional assessment, 
we anticipate that the Coweeta p' will be useful as an aid in 
developing general quantitative relationships between changes in 
land use and the associated changes in surface runoff yield and 
water quality degradation. 


14465 (PB—240190) Environmental controls on groundwater 

in New Mexico. I. The effect of phreatophytes. Naff, R.L.; 
Baker, A.A.; Gross, G.W. (New Mexico State Univ., University 
Park (USA)). Feb 1975. 109p. (WRRI—052). NTIS $5.25. 

The relationship betw phreatophyte-induced evapotrans- 
piration, water level fluctuations, and changes in groundwater 
quality were tae with arrays of nested piezometers in- 
stalled at two sites of the Rio Grande flood plain. Consumptive use 
was computed from continuous water level records. The best cor- 


relation was found between consumptive use and averaged max- 
imum daily temperature, while a lack of direct recharge from 
precipitation at the site was indicated. The chemical characteristics 
of the groundwater in this area appear to be determined by mixing 
of waters of different chemical composition. In general, the 
groundwater of this area has a calcium sulfate character. It is 
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postulated that evapotranspiration causes fluctuations of the verti- 
cal hydraulic gradient which are re ible for the ge a 
weak diurnal cycle of specific groundwater conductance. (GRA) 
14466 Marine ecosystems with energy circuit diagrams. Odum, 
H.T. PR 127-151 of In Modelling of marine systems. Nihoul, J.C.J. 
(ed.). New York; Elsevier Scientific Publishing Co. (1975). 

The general application of energy circuit lan dia- 
gramming to modelling of marine ecosystems is reviewed. Included 
are discussions of uses of energy circuit language, interaction 
kinetics, physical components in energy language, inertial displace- 
ment oscillator, energy storge, energy quality upgrading, reward 
loop pumping, eddy diffusion, fields and boxes, talt in physical 

y, potential energy budgets for perspectives of energy 
quality, energy cost benefit calculations and impact statements, 
and a macroscopic mini-model simulation. (JWP) 


14467 structuring the edges of 
ty of Porolithon. Littler, M.M.; Doty, M.S. (Univ. of California, Ir- 
vine). J. Ecol.; 63: No. 1, 117-129(Mar 1975). 
Studies on Indo-Pacific algal ridges indicate the i 
of the role played by Porolithon. P. gardineri (6 percent cover) 
and Lithophyllum kotschyanum (7 percent cover) are the major 
species on the crest portion of Hawaiian algal ridges; Porolithon 
onkodes (41 percent cover) is dominant on the heavily-grazed 
seaward slope of the algal ridge. P. onkodes, because of its role in 
maintaining and providing the surf-resistant reef edge, is one of the 
most important reef-building organisms. The evidence shows that 
P. onkodes is physiologically adapted to withstand intense illumina- 
tion and physically adapted to withstand intense surf and grazing. 
It requires continuous disturbance which prevents its competitive 
exclusion by frondose algae. The estimates of the mean net con- 
tributions to the total reef productivity were about 0.5 gC/m? of 
fringing reef per day for P. onkodes and 0.2 gC/m? per day for P. 
ineri. The net productivities of the two crustose corallines (2.2 
/m? of thallus per day for P. onkodes and 2.4 for P. gardineri) 
ie within the range reported for other reef primary producers. 


14468 Limiting surface temperature of exposed water bodies. 
Hicks, B.B. (Argonne National Lab., IL). J. Geophys. Res.; 80: No. 
36, 5077-5081(20 Dec 1975). 

It is proposed that a body of water required to dissipate a 
fixed quantity of heat (derived from all sources including insola- 
tion) will come to an equilibrium temperature essentially deter- 
mined by the maximization of the evaporation rate. By using this 
hypothesis and one of several simple expressions for the Bowen 
ratio versus surface temperature dependency it is shown that long- 
term ave fluxes of sensible and latent heat from clean water 
surfaces at equilibrium temperature can be expressed analytically 
in terms of the emissivity, the Stefan—Boltzmann constant, and the 
surface temperature only. Data obtained in two different field ex- 

riments are found to be in ment with icti 
by this simple model. 
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14469 (ANL—75-3(Pt.3), pp 32-39) Stable lead geochronolo- 
of sediments in Southern Lake Michigan. Robbins, 
Pa; Edgington, D.N. 1974. 


In Radiological and Environmental Research Division an- 
nual report, January—December 1974. Ecology. 

In a previous article, it was shown chat the vertical distribu- 
tion of lead in the fine-grained sediments of Lake Michigan 
reflects the history of cultural lead inputs. It was found that the 
lead distributions in dated cores are quantitatively described by a 
universal time-dependent loading or source function which is a 
linear combination of estimated annual inputs of atmospheric lead 
derived from the combustion of leaded gasoline and the burning of 
coal in and around Chicago since about 1800. The existence of 
such a source function for lead implies that stable lead itself may 
be used to date sediment cores. Mercury depth profiles in western 
Lake Erie sediments have shown several horizons which cor- 
respond to the development of local industrial use of mercury over 
the past forty years or so. The construction of the lead source 
function for Lake Michigan sediments was based on only four 
lead-210 dated cores. To establish the validity of the source func- 
tion concept, it is applied to the distribution of lead determined in 
— previously obtained from southern Lake Michigan. 

aut! 


14470 (ANL—75-3(Pt.3), pp 40-50) Geochronology of Lake 
Mich sediments: anomalies in lead-210 distributions. Robbins, 
J.A.; Edgington, D.N.; Gustinis, J.; Karttune, J.O. 1974. 

In Radiological and Environmental Research Division an- 
nual report, January—December 1974. Ecology. 
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Measurements are reported on *°Pb, ‘Cs, and stable lead 
in a series of ten cores from southern Lake Michigan. In nearly 
every core, significant subsurface anomalies occur, showing that 
nonexponential and presently uninterpretable features are the rule 
rather than the exception in the fine-grained sediments from 
southern Lake Michigan. (auth) 


14471 (ANL—75-3(Pt.3), 
derwater and 


in 
Prepejchal, W.; Haumann, J.; Spigarelli, S.A. 1974. 
In Radiological and Environmental Research Division an- 
nual , January—December 1974. Ecology. 
tudies were conducted on telemetry systems jicable to 
fish tracking in the vicinity of thermal disc ges. studies 
served to establish the following system requirements: miniature 
transmitters capable of being attached to or implanted within fish; 
operating range of 2 to 3 km at depths of 8 to 10 m for location 
capability for inclusion of environmen fish physicological 
results are discussed. (HLW) ph 


14472 (CONF-740701—, pp 44-53) Stabilization and deter- 
mination of nanogram quantities of mercury in water. Rook, H.L.; 
~ J.R. (National Bureau of Standards, Washington, DC). Jul 
1974. 


128-132) in un- 
fish 


From 2. international conference on nuclear methods in en- 
vironmental research; Columbia, Missouri, USA (29 Jul 1974). 

In Proceedings of the second international conference on 
nuclear methods in environmental research. 

The National Bureau of Standards has completed develop- 
ment work and analytical certification on two Mercury in Water 
Standard Reference Materials (SRM). SRM #1641 has a mercury 
content of 1.52 +- 0.05 wg Hg** per gram of water and is intended 
as a spike standard for natural waters. SRM #1642 has a mercury 
content of 1.20 +- 0.05 ng Hg** per gram of water and is intended 
as a benchmark trace standard used for analytical methods 
development. These Standards have been stabilized using a new 
technique developed at NBS. Shelf life of the trace solutions has 
been demonstrated to be greater than one year with expectation of 
an even longer storage capability. (auth) 


14473 (CONF-740701—, 
methods and instruments for tracer studies. Kuusi, 
J.,; Kuoppamaeki, R. (Technical Research Centre of Finland, 
Otaniemi). Jul 1974. 

From 2. international conference on nuclear methods in en- 
vironmental research; Columbia, Missouri, USA (29 Jul 1974). 

In Proceedings of the second international conference on 
nuclear methods in environmental research. 

A project for developing methods and instruments for en- 
vironmental tracer studies and for creating the resources for carry- 
ing out studies in these fields was started at the Technical 
Research Centre of Finland at the beginning of 1971. The aim of 
this paper is to briefly illustrate the methods and instruments used 
and developed and the experiences obtained in the course of the 
Studies and outline future investigations of the project. The project 
was started by waste water flow pattern studies in lakes and sea 
using radioisotope tracers. So far nearly 25 studies have been car- 
tied out for industrial and communal plants. Anal y with in- 

ial process studies, studies of hydraulics an dynamics of 
waste water treatment plants for evaluating and optimizing the 
operation and construction of the plants were started. Investigation 
into the use of activable tracers has also been started in order to 
study more long term phenomena than is possible using relatively 
short-lived radioisotope tracers in watercourses and water treat- 
ment plants and to facilitate experiments without using 
radioisotopes. For the special needs arisen in the course of the 
Project, prototype instruments utilizing radioisotope tracer 

niques have been constructed for the measurement of the 
velocity and direction of low velocity flow (0 to 15 cm/s) in water- 
courses and water treatment plants and for the measurement of the 
velocity and direction of ground water flow with borehole dilution 
techniques. Also a light-weight, battery operated counter utilizing a 
cassette recorder was designed and constructed for radioisotope 
tracer concentration measurements. (auth) 


CHEMICALS MONITORING AND TRANSPORT 


REFER ALSO TO CITATION(S) 12443, 12542, 12548, 13780, 
14350, 14351, 14352, 14354, 14359, 14362, 14375, 14420, 
14421, 14422, 14423, 14424, 14425, 14431, 14469, 14470, 
14472, 14510, 14529, 14782, 14784, 14786 


14474 (BNWL-SA—5597) Summary of ~~ dry deposition 
velocities to pceans. Sehmel, G.A. (Battelle Pacific Northwest 
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Dep NTIS $3.50. (USA)). 1975. 8p. (CONF-751229—1) 

Fourteen references are discussed with the conclusion that 


14475 (CONF-740513—, pp 224-238) Distribution of cooper 
and zinc in oysters and sediments from three coastal-plain estuaries. 
Huggett, R.J. (Virginia Inst. of Marine Science, Gloucester Point); 
Cross, F.A.; Bender, M.E. 1975. 
From Mineral cycling in southeastern ecosystems symposi- 
um; Augusta, Georgia, USA (1 May 1974). 
In Mineral cycling in southeastern ecosystems. 
Copper and zinc were analyzed in oysters (Crassostrea vir- 
inica) from the Newport River estuary, North Carolina, and the 
nock River estuary, Virginia. Results indicated that a 
concentration gradient existed, higher concentrations of metals 
being found in animals living in fresher waters as was shown previ- 
ously for oysters in the James, York, and Rappahannock estuaries 
in Virginia. Absorbed, precipitated—coprecipitated, and organic 
fractions of copper and zinc in the less than 63-ym portion of the 
sediments from the Rappahannock and York rivers and estuaries 
were estimated from collections made in January 1972 and June 
1973. These sediment data are discussed for both estuarine 
systems and are compared with metal concentrations in oysters. 
These comparisons indicated that the concentration gradient found 
in oysters does not appear to be related to the distribution of 
r and zinc in the sediments. Alternative explanations for the 
inverse relationships between concentrations of copper and zinc in 
oysters and salinity are given. 


14476 (CONF-740513—, pp 250-256) Role of Spartina alter- 
niflora in the flow of lead, cadmium, and copper through the salt- 
marsh ecosystem. Dunstan, W.M.; Windom, H.L.; McIntire, G.L. 
(Skidaway Inst. of Oceanography, Savannah). 1975. 

From Mineral cycling in southeastern ecosystems symposi- 
um; Augusta, Georgia, USA (1 May 1974). 

In Mineral cycling in southeastern ecosystems. 

The heavy metals cadmium, lead, and copper are important 
by-products of industrialization, and we can expect increased con- 
centrations of these potentially toxic substances in estuarine en- 
vironments. Lead and cadmium have no reported significance for 
the normal metabolism of the major marsh plant Spartina alter- 
niflora, but small concentrations of copper are required for the 
proper functioning of enzymes. Our measurements indicate that 
this plant plays only a minor role in the cycle of these toxic heavy 
metals in the estuary. Laboratory plants responded differently to 
high concentrations of each of these metals: complete mortality to 
copper; inhibition and growth modification to lead; and no growth 
modification due to cadmium. Measurements of the input of these 
metals from southeastern river systems and the concentrations of 
these metals in the sediment and Spartina are used to construct a 
rough budget for these elements. The budget is discussed in light 
of the laboratory data, and an estimate is made of the role of Spar- 
tina now and in the future in the cycle of these important heavy- 
metal by-products of industrial society. 


14477 (CONF-740513—, pp 257-267) Heavy-metal concentra- 
tions in selected Georgia estuarine organisms with comparative 
food-habit data. Stickney, R.R.; Windom, H.L.; White, D.B.; 
Taylor, F.E. (Skidaway Inst. of Oceanography, Savannah). 1975. 

From Mineral cycling in southeastern ecosystems symposi- 
um; Augusta, Georgia, USA (1 May 1974). 

In Mineral cycling in southeastern ecosystems. 

Tissue levels of cadmium, copper, lead, mercury, and zinc 
were determined for 11 species of southeeastern United States 
estuarine fishes: Opsanus tau, Bairdiella chrysura, Cynoscion 
regalis, Leiostomus xanthurus, Micropogon undulatus, Stellifer lan- 
ceolatus, Ancylopsetta quadrocellata, spilopterus, 
Etropus crossotus, Scophalmus aquosus, and Symphurus plagiusa. 
Analyses for the same metals were run on selected invertebrates 
that are important food organisms to the fishes studied. Com- 
parison between heavy-metal levels and food habits of the fishes 
generally indicated no positive correlation, although high levels of 
mercury in O. tau a red to be associated with elevated levels of 
mercury in crabs, its major food source. C r and zinc were 
commonly higher in the tissues of invertebrates than in the fish 
that fed upon them. The level of trace metals in organisms from 
different trophic levels apparently depends more on physiological 
processes within each organism than on the metal concentration in 
the food. This relationship probably will not apply in cases where 
pollution leads to heavy-metal concentrations high enough to over- 
come homeostatic mechanisms. 
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14478 (CONF-740513—, pp 408-422) Mineral pathways in 
small A; streams. Woodall, W.R. Jr. (Georgia Power Co., 
Atlanta); Wallace, 

From Mine ing in southeastern ecosystems symposi- 
um; Augusta, Georgia, USA I May 1974). 

In Mineral cycling in southeastern 

Nutrient contents of benthic organisms in streams draining 
four small watersheds were examined. watersheds, which were 
located in the southern Appalachian mountains, were each covered 
in a different vegetation type. Crayfish and salamanders were 

ible for most of the standing-crop biomass in the detritivore 

predator com mts, respectively, and also account for 

most of the fluxes in their compartments. They are important in 
the nutrient flow of small streams because they form a sink in the 
remineralization process. An increase in potassium concentrations 
and a decrease in calcium and magnesium concentrations were as- 
sociated with an increase in trophic levels. Since the food material 
was richer in calcium and magnesium than in potassium, 
detritivores concentrated proportionately more potassium than cal- 
cium or magnesium. The principal mechanism of potassium release 
from detritus was through leaching. For calcium and magnesium, 
which are chemically bound in leaf tissue, the principal mechanism 
for release was the feeding activity of detritivores. 


14479 (CONF-740513—, pp 423-434) Organically 

copper, zinc, and chelating : in the rivers of Western 

Rico. Montgomery, J.R.; Echevarria, J.E. (Puerto Rico Nuclear 
Center, Mayaguez). 1975. 

From Mineral cycling in southeastern ecosystems symposi- 
um; Augusta, Georgia, USA (1 May 1974). 

In Mineral cycling in southeastern ecosystems. 

The method for determining soluble chelators gives their 
concentration in copper-equivalent chelating capacity units in fresh 
or slightly brackish (less than 3 percent salinity) water. The mean 
concentration of chelators in the Rio Guanajibo for December 
1973 and January 1974 was 0.4 mg of copper per liter of water (N 
= 21, SD = 0.2) and for February 1974, 0.9 mg/liter (N = 8, SD = 
0.4). The combined mean for the Rio Anasco and Culebrinas was 
0.5 mg/liter (N = 7, SD = 0.4) in January and February 1974. The 
mean concentration of ionic c r was 0.5 iter (N= 7,SD= 
0.6) and of ionic zinc, 0.2 iter (N = 8, SD = 0.1) in the Rio 
Guanajibo from November 1972 to February 1973. The concentra- 
tion of organically bound — was 0.3 y/liter (N = 7, SD = 0.2) 
and that of organically bound zinc was 0.6 yg/liter (N = 8, SD = 
0.6); this indicates that there was more than a sufficient quantity 
of chelator available in the river to complex all the soluble copper. 
The presence of a high ratio of Ca** to Cu** probably prevents the 
fermation of larger concentrations of organically complexed 
copper. The mean concentration of chelating agents in the 
Guanajibo River seems to be directly related to the increased or- 
ganic input from municipalities and a sugar mill. The concentra- 
tion of chelators in tropical rivers appears to be higher than that 
found in Canadian lakes. The mean concentration for particulate 
organic carbon (POC) was 3653 atoms/liter (SD = 3653, N = 
29). The dissolved reactive phosphate (DRP) ranged from a mean 
of 1.1 yg atom/liter. No significant correlation could be found 
between , DRP, and the concentration of chelators. 


14480 (CONF-7405 13—, pp 445-451) Mobilization of mercu- 
from freshwater sediments by humic acid. Miller, R.W.; Schin- 
r, J.E.; Alberts, J.J. (Univ. of Georgia, Athens). 1975. 

From Mineral cycling in southeastern ecosystems symposi- 
um; Augusta, Georgia, USA (1 May 1974). 

In Mineral cycling in southeastern ecosystems. 

Mercury added to freshwater systems rapidly ends up in the 
sediments, from which several pathways of mobilization are i- 
ble. Data are presented on the release of elemental mercury (Hg®) 
formed during the interaction between added inorganic mercury 
(Hg** ) and natural humic acid. The release of Hg® varies with the 
ratio between humic acid and mercury. Release is quite substantial 
when there is a moderate excess of humic acid but slows con- 
siderably when there is less humic acid than mercury. A great ex- 
cess of hemi material totally inhibits the ween ts whole sedi- 
ments, therefore, the amount of humic acid present should have a 
great effect on the amount of mercury released. 


14481 (CONF-740701—, 1-9) E ae x-ray 
fluorescence for trace metal cadets of water. Vanderborght, B.M.; 


Van Grieken, R.E. (Antwerp Univ.). Jul 1974. 

From 2. international conference on nuclear methods in en- 
vironmental research; Columbia, Missouri, USA (29 Jul 1974). 

In Proceedings of the second international conference on 
nuclear methods in environmental research. 

a x-ray fluorescence with Roentgen tube ex- 
citation can readily be applied to water analysis. Particulate and 


dissolved trace metals are collected by one filtration of 200 ml of 
water through a Millipore filter followed by a pair of Chelex-100 
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filters. For a dozen trace metals sensitivities are in the ppb region. 
This method appears to be very simple, fast and cheap and might 
find a wide range of application in environmental control. 


14482 (CONF-740701—, pp 10-23) Role of neutron activation 


analysis in the study of hea ype ey, 
Filby, R.H.; Shah, K.R.; Funk, W.H. (Washington State Univ., 


Pullman). Jul 1974. 

From 2. international conference on nuclear methods in en- 
vironmental research; Columbia, Missouri, USA (29 Jul 1974). 

In Proceedings of the second international conference on 
nuclear methods in environmental research. 

Details of a study of combined organic and metallic pollu- 
tion of the Coeur d’Alene Lake-River and Spokane River system 
and the role played by nuclear techniques in the investigation are 

nted. The Coeur d’Alene River drains through the N. Idaho 

Zn mining region of Kellogg and the mining industry is the 
major source of metallic pollution of the lake and river system. 
The first part of the study has involved the determination of Pb, 
Zn, Ag, Cd, As, Cu, Sb, Co, Cr, Cs, Rb, Sc, Ba, Eu, La, Tb, Y, Zr, 
Fe, Mn, Mo, by INAA in waters, sediments and organisms 
throughout the region. Extremely high values for Pb, Zn, Sb, Fe 
and other metals were found in the Coeur d’Alene River delta 
sediments and in the lake sediments. Results from the study of 
metals in an aquatic ecosystem show the value of combining 
nuclear techniques with other methods of trace analysis in practi- 
cal pollution problems. 


14483 (CONF-740701—, pp 24-31) Neutron activation analy- 
sis studies of marine and related marine sedi- 
ments. Guinn, V.P.; Di Casa, M.; de Goeij, J.J.M.; Young, D.R. 
(Univ. of California, Irvine). Jul 1974. 

From 2. international conference on nuclear methods in en- 
vironmental research; Columbia, Missouri, USA (29 Jul 1974). 

In Proceedings of the second international conference on 
nuclear methods in environmental research. 

To assess the effects, if any, of elemental pollution of the 
Pacific Ocean from the major Southern California sewage outfalls, 
samples of ocean sediments were obtained and specimens of Dover 
Sole were caught in a number of locations. Liver tissue samples 
from Dover Sole specimens were analyzed for 12 elements and 
sediment samples for 4 elements. Although a number of the ele- 
ments were highly concentrated in the surface sediments in the 
heavily-polluted areas, the Dover Sole showed no evidence of 
picking up any of the 12 elements from these polluted sediments. 
Sediment profiles, versus depth, (0-34 cm) were also determined 
for As, Sb, Se, and Hg. Stemming partly from the results of the 
NSF Baseline Study, the Southern California Coastal Water 
Research Project (SCCWRP) became interested in a more inten- 
sive multi-element study of marine biological species and ocean 
sediments off the coast of Southern California. The purpose of this 
study was to assess the effects, if any, of a number of selected ele- 
ments of interest being discharged into the Pacific Ocean from the 
principal sewage outfalls in the Southern California (Los Angeles) 
area upon marine biological species. The 12 elements selected for 
study were Cr, Fe, Co, Cu, Zn, As, Se, Mo, Ag, Cd, Sb, and Hg. 
Since a number of these elements were not amenable to purely in- 
strumental NAA _ measurements, a_ suitable post-irradiation 
radiochemical separation procedure was devised, thoroughly 
tested, and then applied to 39 samples of liver tissue from 
specimens of Dover Sole caught in non-polluted, slightly-polluted, 
fairly-polluted, and heavily-polluted areas along the coast. A 
number of surface sediment samples from these same locations 
were also analyzed, by both instrumental and radiochemical NAA. 
In the following sections, the samples analyzed are cited, the 
procedures ctor Ber and employed are described, the results ob- 
tained are presented, and the conclusions reached are discussed. 


14484 (CONF-740701—, pp 213-223) Accumulation of mer- 
cury in fish. Kraemer, H.J.; Neidhart, B. (Technische Hochschule, 
Darmstadt, Ger.). Jul 1974. 

From 2. international conference on nuclear methods in en- 
vironmental research; Columbia, Missouri, USA (29 Jul 1974). 

In Proceedings of the second international conference on 
nuclear methods in environmental research. 

In model experiments the direct uptake (excluding the food 
chain) of different dissolved mercury compounds by female species 
of Poecilia reticulata was investigated using the radiochemical 
tracer method. Hg-203 labelled Hg(NO;), and CH;HgCl were dis- 
solved in deionized water resulting in concentrations of 0.1/1/5/10 
and 20 ng Hg/ml H,O. The fish were measured in vivo using a 3” 
x 3’’ Nal(T1) well-type-detector. The experiments showed, that the 
accumulation rate (ng Hg/g/sub fi/. d) depends very much on the 
chemical form and the concentration of the dissolved Hg-com- 
pound. The accumulation in a CH;HgCl-solution is about four 
times as fast as in a Hg(NO;),~ solution. In the presence of com- 
plexing agents the accumulation rates decrease whereas the accu- 
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mulation rates increase with increasing Hg-concentration in the 
water. The release of incorporated methylmercury has a half life of 
about 69 days. For inorganic mercury a two step mechanism has 
been found with half lives of 4 days and 68 days, respectively. The 
relative amount of mercury released in the second step increases 


with increasin; yr yy ion. This indicates the methyla- 
tion of inorganic mercury in fish. 

14485 (CONF-740701—, pp 424-429) specific neutron 
activation of meth 1.G.; Messinger, R.; Wiles, 
D.R. (Carleton Univ., Ottawa). Jul 1974. 


From 2. international conference on nuclear methods in 
vironmental research; Columbia, Missouri, USA (29 Jul 1974). 

In Proceedings of the second international conference on 
nuclear methods in environmental research. 

The methods and results of hot atom chemistry are i 
to the identification of molecular species and their quantitative 
determination by neutron activation. In addition to the usual 
procedures of Activation — chemical separation of the spe- 
cies sought must be done (with carrier) and the radiochemical re- 
tention must be known in the given matrix. The method was ap- 
plied to the determination of methylmercury in fish and in lake 
sediments. Various fundamental difficulties are met and discussed, 
notably low retention and spurious radiolytic formation of the 
molecule concerned. Within limits set by these interfering 
processes, the method shows promise of wider applicability. 


14486 (CONF-741033—, pp 20-23) Equipment and techniques 
for the vertical distribution of fish in shallow water. 
Ww. Marine Fisheries Service, Seattle). 1976. 
trom Workshop on gas bubble disease; Richland, Washing- 
ton, USA (8 Oct 1974). 
In Gas bubble disease. 
A recording echo sounder was modified to scan multi 
custom transducers to record the depth distribution of fishes. 
m has been used in tanks as well as the Columbia River and 
iminates the objections that other sampling methods influence 
depth distribution. (auth) 


14487 (CONF-741033—, pp 24-36) Dissolved gas supersatura- 
Gens tive cage of Weck Island Bam, Welt. 
kamp, D.E. (Parametrix, Inc., Seattle). 1976. 
From Work: on gas bubble disease; Richland, Washing- 
ton, USA (8 Oct 1974). 
In Gas bubble disease. 
Three live cage bioassays using juvenile chinook salmon (O. 
ha) were conducted in — supersaturated Columbia 
River water at the Rock Island Dam forebay. The tests of 10 and 
20 days’ duration utilized volition, specific depth, and intermittent 
exposure cages which were suspended between the surface and a 
depth of 4 m. The volition cages extended from the surface to 
depths of 2, 3, and 4 m. The four specific depth cages were 1 m 
deep qo at 1 m intervals between the surface and a 
depth of 4 m. Intermittent exposures were achieved by raising and 
lowering three 1 m deep cages in the water column daily to c i 
the actual level of supersaturation experienced by the test fish. At 
total dissolved gas supersaturations of about 120 percent in the 
reservoir water, significant mortalities were encountered only in 
fish held within 1 m of the surface. Fish held within 2 m of the 
water's surface for a period of 16 hr per day suffered significant 
mortalities only when the supersaturation rose to about 125 per- 
cent and above. The effects of supersaturations above 125 percent 
ar to be much greater than supersaturations below this level. 
ish allowed to pod the depth of their choice in the 4 m deep 
volition cage did not suffer mortalities at saturations of 119 per- 
cent and 128 percent, although some developed gas bubble disease 
lesions. Most fish showing slight to severe gas bubble disease le- 
sions were able to recover when placed at a depth of 3 to 4 m in 
the supersaturated water. (auth) 


14488 (CONF-741033—, pp 37-40) Supersaturation and 

observations in selected A streams. Bouck, G.R. 
(Environmental Protection Agency, Corvallis, OR). 1976. 

From Workshop on gas bu disease; Richland, Washing- 
ton, USA (8 Oct 1974). 

In Gas bubble disease. 

Several Alpine Ore streams were sam and found to 
contain excess levels of dissolved gas tension. Effects of this natu- 


en- 


rally supersaturated water on hatchery operations and results of 


sampling of natural populations of aquatic organisms are 
presented. (auth) 


14489 (CONF-741033—, pp 41-46) Some effects of excess dis- 
gas on squawfish, Ptychocheilus oregonensis (Richardson). 
Bentley, W.W.; Dawley, E.M.; Newcomb, T.W. (National Marine 
Fisheries Service, Seattle). 1976. 
From Workshop on gas bubble disease; Richland, Washing- 
ton, USA (8 Oct 1974). 
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In Gas bubble disease. 

In the spring of 1974, numbers of squawfish were en- 
countered in the Snake River between Lower Monumental and 
Little Goose Dams. Squawfish exhibited bubble disease symp- 
toms within 1 week r the onset of 125 to 135 percent satura- 
tion. A 12-day bioassay in shallow tanks to determine tolerance 
levels and resistance times at various gas concentrations was con- 
ducted. We found squawfish to be similar to juvenile salmon and 
steelhead trout in their resistance to supersaturated concentrations 
of dissolved gas. Feeding response changed after stress to high 
concentrations of dissolved gas. Average daily food consumption 
of test groups decreased with increased supersaturation. Squawfish 
captured in the field during periods of high supersaturation were 
less abundant and only a small portion of them had been feeding 
compared with survey results taken during lower supersaturation. 
Nitrogen supersaturation could be an important factor in assessing 
the effects of predation on juvenile salmonid migrants in the 
Columbia River system. (auth) 


14490 (CONF-741033—, pp 47-50) Responses of coho salmon 
(Oncorhynchus kisutch) to was at one atmosphere. 
ms * 5 D’Aoust, B.G.; Smith, L. (Univ. of Washington, Seat- 
). 
From Workshop on gas bubble disease; Richland, Washing- 
ton, USA (8 Oct 1974). 


In Gas bubble disease. 

While saturation limits of 110 to 120 percent have been 
established as minimum lethal levels, mortalities may not be entire- 
ly related to saturation or desaturation rates. To compare max- 
imum saturation times and capacities for inert gas with bubble for- 
mation, groups of small coho salmon (60 to 100 mm) were ex- 
posed to supersaturations that were induced either internally (by 
decompression) or externally (by Papen, fish in supersaturated 
water). A minimum of | hr at depth was required to obtain max- 
imum lethality from decom ion. Assuming maximum lethality 
was associated with maximum absorbed for any one decom- 
pression, it was concluded that for any given gas pressure, satura- 
tion was completed within 60 to 90 min. Thus, the well-docu- 
mented lethal times of 24 hr or more for an over-saturation of 122 
percent of 1 atm (Meekin and Turner, 1974) indicate a time lag in 
achieving maximum effect which cannot be related to gas satura- 
tion or desaturation rates. The external supersaturations showed 
that 250 to 500 percent total gas pressure would result in complete 
mortality in 10 to 30 min. (auth) 


14491 (CONF-741033—, pp 51-65) Effects of gas supersatu- 
rated water on freshwater invertebrates. Nebeker, A.V.; 
Stevens, D.G.; Brett, J.R. (Environmental Protection Agency, Cor- 
vallis, OR). 1976. 
From Workshop on gas bubble disease; Richland, Washing- 
ton, USA (8 Oct 1974). 
In Gas bubble disease. 
Tests with the stoneflies Acroneuria californica, Acroneuria 
ifica, and Pteronarcys californica; Daphnia magna; crayfish 
(Pacifastacus leniusculus); and young steelhead trout (Salmo gaird- 
neri) were conducted to determine the sensitivity of freshwater in- 
sects, crustacea, and fish to gas supersaturated water. Stoneflies 
and crayfish were tolerant of supersaturation levels (125 percent) 
that kil trout; however, survival was similar in Daphnia and 
trout. Crayfish died at 150 percent and 140 percent; some deaths 
and sublethal signs occurred at 130 percent. Stoneflies were immo- 
bilized at 135 percent and exhibited buoyancy problems at 125 
percent, but were unaffected at 115 percent. Daphnia were killed 
at 120 percent and exhibited partial mortality at 115 percent; air 
in the gut caused food blockage and subsequent starvation. Bub- 
bles were observed in body fluid and tissues, and general body 
distention occurred before death in Daphnia, crayfish and 
stoneflies. The open circulatory system of invertebrates, relatively 
simple compared to fish, appeared to be the main reason for the 
reater tolerance of insects and crustacea to gas bubble disease. 
They do not have the complex capillary blood vessel system of fish 
which is rapidly blocked by bubbles, or emboli, that form in the 
blood. (auth) 


14492 (CONF-741033—, pp 66-71) Study of the pathogenesis 
of gas bubble disease in steelhead trout (Salmo gairdneri). Stroud, 
R.K.; Nebeker, A.V. (Oregon State Univ., Corvallis). 1976. 

From Workshop on gas bubble disease; Richland, Washing- 
ton, USA (8 Oct 1974). 

In Gas bubble disease. 

Steelhead trout were exposed to supersaturated water and 
randomly removed for necropsy at predetermined intervals. Le- 
sions included emphysema of fins and opercular, gas emboli, ex- 
ophthalmia, and hemorrhaging. The hypothesis that death from gas 
bubble disease is due to hemostasis due to blockage of blood flow 
2 emboli was ——— by the necropsy results. A cascading bub- 

le effect is descri to explain bu formation. (auth) 
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14493 (CONF-741033—, pp 72-74) Effect of temperature on 
tolerance to dissolved ie of black 


gas Ictalu- 
rus melas. Fickeisen, D.H.; Montgomery, J.C.; Hanf, R.W. Jr. 
rom on jisease; 
ton, USA (8 Oct 1974). 9 


In Gas bubble disease. 

Black bullhead, Ictalurus melas, were acclimated to 8, 12, 
16, and 20°C in Columbia River water, and were tested at each of 
the acclimation temperatures to determine acute tolerance to dis- 
solved atmospheric gas tensions in excess of equilibrium saturation. 
The data were subjected to | pee analysis and mean 96-hr TL 
values were 126.7 percent of equilibrium saturation at 8°C, 125.1 
rcent at 12°C, 123.8 percent at 16°C, and 124.4 percent at 
0°C, indicating a slightly elevated tolerance at the lowest test 
temperature. values, while indicating a statistically signifi- 
cant difference in tolerance, do not indicate an ecologically signifi- 
cant effect of temperature on acute tolerance of blac’ bullhead in 

the range of temperatures tested. (auth) 


14494 (COO—2727-3) Contamination of groundwater by 
heavy metals from the land disposal of fly ash. Technical progress 

June 1, 1975—F 29, 1976. Theis, T.L.; Marley, J.J. 
(Notre Dame Univ., Ind. (USA)). Feb 1976. Contract E(11-1)- 
2727. 21p. Dep. NTIS $3.50. 

Major emphasis was placed on laboratory evaluations of 
heavy metal associations with fly ash. Data are presented showin 
that most fly ashes contain considerable amounts of As, Ca, Cd, 
Cr, Cu, Fe, Hg, Pb, and Zn. Desorption studies suggest that pH 
and the presence of various heavy metal sinks on the ash particle 
surface (notably hydrous iron oxides) play significant roles in the 
telease of these metals into solution. Adsorption studies using 
natural ash leachate/soil systems and vertical soil columns give 
estimates the use of adsorption isotherms) of 

degree of attenuation of the heavy metals. Results verify the 
importance of solution pH and iron oxide concentration. In general 
the element cadmium shows the least tendency toward sorbing 
onto local solid phases while lead is sorbed to the greatest extent. 
Among soil types, organic peat was the most effective in removing 
metals while silica was least effective. 


14495 (ORNL-EIS—82) Chemistry and effects of chlorine in 

systems a selected, annotated y- Mattice, J.S.; 

derer, H.A.; Collier, B.N. (eds. and comps.). (Oak Ridge Na- 

tional Lab., Tenn. (USA)). Mar 1976. Contract W-7405-eng-26. 
87p. Dep. NTIS $5.00. 

The 191 references in this bibliography are part of a con- 
tinuing effort to compile information on the chemistry and effects 
of chlorine in aquatic systems. This effort is part of an assessment 
of the literature on the effects of electric generating stations by the 
Ecological Sciences Information Center. The references are ar- 
ranged by subject category and indexes are provided by author, 
keywords, scientific names of test organisms, geographic location 
of ye research, and title (alphabetical listing of keywords-in-con- 
text). 


14496 (SERL—71-7) T removal from waste- 
Francisco Bay-Delta Waters. Esvelt, L.A.; Kaufman, W.J.; Selleck, 
R.E. (California Univ., Berkeley (USA). Sanitary Engineering 
Research Lab.). Oct 1971. 224p. Univ. of California, Berkeley. 

This report is principally concerned with the toxicity of mu- 
nicipal wastewaters and its removal by conventional and advanced 
waste treatment processes. Attention has also been given to the 
methods of determining toxicity to fish and monitoring the 
discharge of toxicity. Toxicity measurements were made with con- 
tinuous-flow on-line fish bioassays. Three species of fish were em- 
ployed during the study with a majority of the assays using the 
commercially available golden shiner. The wastewater toxicities for 
sewage systems were studied utilizing full scale or pilot plant test 
facilities. Primary effluents 96-hr TL,, values from four communi- 
ties averaged about 45 percent, and individual averages ranged 
from 39 percent to 63 percent. Good correlations were observed 
between the toxicity and MBAS and NH,-N concentrations in pri- 
mary and treated effluents. Additional uncorrelated toxicity was 
observed in primary effluents and attributed to heavy metals and 
reduced substances. Biological treatment with activated sludge at 
conventional loadings removed toxicity from primary effluents to 
an extent that 80 percent or greater fish survial for 96 hours in 
100 percent wastewater was obtained. MBAS and its correlated 
ay | and nearly all of the toxicity not correlated with MBAS or 
NH,-N were removed by aerobic biological treatment. NH;-N was 
removed in nitrifying systems. 


14497 (UCRL—52011) Asbestes monitoring studies, phases I 
and Il. Final report. Distler, T.M. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 1 Feb 1976. Contract W- 
7405-Eng-48. 39p. Dep. NTIS $4.00. 
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Investigations into several techniques for analyzing environ- 
mental dust samples for asbestos are p meth Studies of ther- 
moluminescence, x-ray diffraction, and loading of fibers with dyes 
and fluorescent materials are included in the report. Of these, only 
methods were found to have potential for 
su; menting mic! ic procedures for routine analysis for 
levels of 


RADIOACTIVE MATERIALS MONITORING AND 
TRANSPORT 


REFER ALSO TO CITATION(S) 12584, 12617, 14349, 14362, 
14388, 14390, 14392, 14395, 14396, 14397, 14436, 14469, 
14470, 14585 


14498 (ANL—75-3(Pt.3), pp 69-71) Miami River Watershed 
Project: introduction. Muller, R.N.; Sprugel, D.G.; Edgington, DN. 


In Radiological and Environmental Research Division an- 
nual wegen, January—December 1974. Ecology. 

Miami River watershed in southwestern Ohio is 
described with regard to temperature, precipitation, ‘opography. 
soils, vegetation, hydrology, and industry. The distribution q 
Pu, and *Pu is discussed. (HLW) 


14499 (ANL—75-3(Pt.3), pp 72-77) Plutonium concentrations 
in water and suspended sediment from the Miami River Watershed, 
Ohio. Bartelt, G.E.; Wayman, C.W.; Edgington, D.N. 1974. 

In Radiological and Environmental Research Division an- 
nual , January—December 1974. Ecology. 

utonium concentrations were investigated to identify 

sources and sinks of Pu in the watershed and to determine spatial 
and temporal variability in concentrations of the different isotopes 
and the range of **Pu : ** *°Pu ratios. Results are reported from 
12 sites on the Miami River above and below Mound Laboratory, 
the local “Pu source, as well as at four sites on tributaries of the 
river. (HLW) 


14500 (ANL—75-3(Pt.3), pp 78-86) Plutonium in 
biota of the Great Miami River Watershed, Ohio. Wayman, C.W.; 
Bartelt, G.E.; Edgington, D.N. 1974. 

In Radiological and Environmental Research Division an- 


_ nual report, January—December 1974. Ecology. 


Methods for collection and preparation of biological sam- 
are described. Radiochemical analysis for **Pu, , and 
was performed on an alga, Cladophora sp., a vascular plant, 

Potamogeton sp., goldfish, carp, and other fishes. Results showed 
that concentration of Pu by algae and macrophytes was 10? to 10° 
that of fish, excluding the gastrointestinal tract and its contents. 
An average of 80 percent of **Pu in carp was associated with the 
a tract and contents. The levels of **Pu in 

(HLW) 


14501 (ANL—75-3(Pt.3), pp 89-96) Chemical speciation of 
Pu and in Lake Mi waters. Alberts, J.J.; Wahlgren, 
M.A.; Jehn, P.J.; Nelson, D.M.; Orlandini, K.A. 1974. 
In Radiological and Environmental Research Division an- 
nual , January—December 1974. Ecology. 
tudies of the submicron size distribution and charge 
characteristics of naturally occurring levels of **Pu, *°Pu, and 
'37Cs were conducted to help define the physico-chemical state of 
these fallout derived nuclides in Lake Michigan waters and in 
cipitation samples taken in the Argonne Laboratory area. 
edures are described for sample collection, size distribution 
determination, analysis of ion exchange resins, and plutonium 
determination by evaporation. Results indicated that the 
radioisotopes exist in several different fractions within the water 
column and that the total charge of these fractions is different 
from what would be predicted by simple solution chemistry. The 
distribution of the isotopes in snow appears to be different from 
that in the water column, indicating that considerable chemical or 
ysical transformations must take place after the atomospheric 
input has reached the lake surface. (HLW) 


14502 (ANL—75-3(Pt.3), pp 97-102) Effect of municipal 
treatment processes on *° Py and '"Cs. Alberts, J.J.; Jehn, P.J.; 
Nelson, D.M.; Marshall, J.S.; Wahlgren, M.A. 1974. 

In Radiological and Environmental Research Division an- 
nual January—December 1974. 

tudies were conducted to investigate the role of municipal 

water and waste treatment on **Pu, , and Cs in Lake 
Michigan. Results show that a far greater quantity of “Pu, “Pu, 
and '"Cs are impinged on the metropolitan area of Chicago than is 
supplied through the drinking water system. The ratio of '™ 
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Py in Lake Michigan water is 86, while that of the material com- 
ing out the filtration plant is 95. The increase in ratio indicates the 
greater efficiency of removal of Pu over that of Cs. Atm ric 
ratios of Cs to Pu are approximately 60, while the ratio in the or- 
ganic fertilizer is 50. It appears that very little Pu is reaching the 
public through the drinking water source. (HLW) 


14503 (ANL—75-3(Pt.3), 103-112) 
distributions in Lake Michigan sediments. Alberts, J.J.; Wahl- 


gren, M.A.; Reeve, C.A.; Jehn, P.J. 1974. 
In Radiological and Environmental Research Division an- 
nual 7 January—December 1974. Ecology. 
study was conducted on sediment samples obtained 


a transect in the Grand River and extending into deep water | 


along 

of Lake Michigan. Procedures are described for total **Pu and 
Py determinations by acid extraction; **Pu and *Pu determina- 
tions for magnesium chloride fractions; **Pu and Pu determina- 
tions for citrate-dithionite fractions; “*Pu and *°Pu determinations 
for NaOH fractions; *°Pu and *Pu determinations for fusion frac- 
tions; and fulvic acid vs. humic acid distribution of sedimentary 
Py and *°Pu. Results indicated that *°Pu and *°Pu concentra- 
tions were low in all samples and that **°Pu and *°Pu in sediments 
was relatively immobile and none was in the form of refractory 
particles. (HLW) 


14504 (ANL—75-3(Pt.3), pp 113-127) Distribution of plutoni- 
Lake Michigan sediments. Karttunen, J.0.; Edgington, D.N. 
1974. 

In Radiological and Environmental Research Division an- 
nual report, January—December 1974. Ecology. 

A study was conducted to obtain baseline information as to 
the present content of Pu in sediment from Lake Michigan, to 
determine the utility of Pu iso’ for estimating sedimentation 
tates, to assess the extent of additional radionuclide inputs to Lake 
Michigan from nuclear power plants and other sources, and to 
determine the vertical distribution in recent sediments. Tables are 
presented to show sedimentation rates and calculated mixing 

s, flux normalization factors, and total activity of **Pu, Pu, 
'%Cs, and ?!°Pb in sediment cores taken in 1972, 1973, and 1974. 
Graphs are presented to show measured "Cs, Pb, and *°Pu 

iles in sediment cores and sedimentary columns at various sta- 
tions during 1972, 1973, and 1974. The significance of the results 
is disc . (HLW) 


14505 (CONF-740701—, pp 267-275) Distribution studies of 
plutonium in the Great Lakes. Wahlgren, M.A.; Marshall, J.S. 
(Argonne National Lab., IL). Jul 1974. 

From 2. international conference on nuclear methods in en- 
vironmental research; Columbia, Missouri, USA (29 Jul 1974). 

In Proceedings of the second international conference on 
nuclear methods in environmental research. 

The distribution of residual fallout plutonium in Lake 
Michigan between water and various trophic levels of the food 
chain has been studied. Concurrent measurements of the conserva- 
tive fallout radioisotope ®Sr in the water column are used to esti- 
mate the cumulative fallout deposition on Lake Michigan; these 
data indicate that ca 97 percent of the fallout **Pu (and ca 94 
percent of the fallout '°"Cs) presently constitute a sediment reser- 
voir pool. The results of analyses of comparison samples of water, 

kton, and fish indicate that the residual fallout remainin 
in the water column has attained a consistent physicochemi 
form in all 5 Great Lakes. 


14506 (CONF-740701—, pp 443-458) A of natural 
and fallout radionuclides to studies of sed tation in Lake 
Michigan. Edgington, D.N.; Robbins, J.A. (Argonne National Lab., 
IL). Jul 1974. 

From 2. international conference on nuclear methods in en- 
vironmental research; Columbia, Missouri, USA (29 Jul 1974). 

In Proceedings of the second international conference on 
nuclear methods in environmental research. 

The feasibility of using natural and artificial radionuclides, 
specifically *°Pb and '"Cs, for the determination of the rates of 
accumulation of recent sedimentary layers was studied. These two 
radionuclides are present in the atmosphere and are transferred to 
the sediments by two processes, wet deposition at the air/water in- 
terface by precipitation scavenging and removal from the water 
column in association with allochthonous or autochthonous sedi- 
menting particulates. The reactions occurring in the water column 
may involve, among others, ion exchange with clay minerals, direct 
incorporation by organisms, and absorption by organic detritus. 
Sediment cores have been taken at many stations in Lake 
mn and the profiles of *°Pb and "Cs determined in each 
case. The interpretation of these profiles is discussed. (auth) 


14507 (LA—6093) Water quality in vicinity of Fenton Hill 


Site, 1974, Purtymun, W.D.; Adams, W.H.; Owens, J.W. (Los 
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Alamos Scientific Lab., N.Mex. (USA)). Sep 1975. Contract W- 
a 18p. Dep. NTIS $4.50. 
water quality at nine surface water stations, eight 
ind water stations, and the drilling operations at the Fenton 
ill Site have been studied as a measure of the environmental im- 
pact of the Los Alamos Scientific Laboratory geothermal experi- 
mental studies in the Jemez Mountains. Surface water quality in 
the Jemez River drainage area is affected by the quality of the in- 
flow from thermal and mineral springs. Ground water discharges 
from the Cenozoic Volcanics are similar in chemical quality. 
Water in the main zone of saturation penetrated by test hole GT-2 
is highly mineralized, whereas water in the lower section of the 
hole, which is in granite, contains a higher concentration of urani- 
um. (auth) 


14508 (UCRL—77722) Methods in environmental sampling 
for radionuclides. Ragaini, R.C. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). | Feb 1976. Contract W- 
7405-Eng-48. 16p. (CONF-751174—2). Dep. NTIS $3.50. 

From Proceedings on radionuclides in the environment; 
= Alto, California, United States of America *USA® (22 Nov 

). 

This paper reviews methods of environmental sampling for 

radionuclides around operational and preoperational nuclear 
er plants. We examine in detail the implications of the 

established radiation standards and their effect on me 
procedures. Transport mechanisms of radionuclides in liquid ef- 
fluent, and the deposition of airborne radionuclides onto soil and 
vegetation are discussed. We evaluate water- and soil-sampling 
procedures. The Lawrence Livermore Laboratory program of ter- 
restrial ew surveys at preoperational nuclear power plants 
is described. 
14509 (USGS—474-225) Biochemical of water 
after the Cannikin event, Amchitka Island, Alaska, August 1974 
and chemical monitoring from July 1972—June 1974. Thordarson, 
W.; Ballance, W.C. (Geological Survey, Lakewood, Colo. (USA)). 
Mar 1976. Contract E(29-2)-474. 21p. Dep. NTIS $4.00. 

Radiochemical data from the Amchitka Island study area 
were obtained from water samples collected by the U. S. Geologi- 
cal Survey during August 1974. Tritium determinations were made 
on 18 samples, and gross alpha and gross beta/gamma determina- 
tions were made on 12 samples. No appreciable differences were 
found between the data obtained during August 1974 and the data 
obtained before the Cannikin event. Chemical analyses were made 
on 4 samples collected in 1971, on 15 samples in 1972, on 11 
samples in 1973, and 7 samples in 1974. Comparison of these 
analyses to analyses of samples collected before the Cannikin 
event indicates no changes outside of the seasonal range normally 
found at the sampling locations. 


14510 Characteristics of coastal circulation affecting 
port and of material released from the nuclear industry. 
Blanton, J.O. (Energy Research and Development Administration, 
Washington, DC). pp 255-268 of In Combined effects of radioac- 
tive, chemical, and thermal releases to the environment. Vienna; 
International Atomic Energy Agency (1975). 

From Symposium on the combined effects of radioactive, 
chemical and thermal releases to the environment; Stockholm, 
Sweden (2 Jun 1975). 

See STI/PUB—404; CONF-7506117—. 

Our knowledge of circulation in the coastal zones of oceans 
and inland seas is hindered by lack of detailed observations in 
these regions. The shallow zone within a few miles of the coast is 
the region where the impact of nuclear facilities is likely to be felt. 
The studies reported here represent an attempt to obtain the spa- 
tial and temporal resolution necessary to describe the charac- 
teristics of circulation in the coastal zone. These studies were con- 
ducted in Lake Ontario, one of the Laurentian Great Lakes, and 
they are thought to be particularly relevant to most large lakes and 
inland seas such as the Baltic Sea. Some relevance to shallow con- 
tinental shelf areas is also noted. Data obtained from moored cur- 
rent meters during thermally stratified conditions indicate the ex- 
istence of a nearshore region extending some 8 to 10 km from the 
shore where upwelling and downwelling of the thermocline is con- 
fined. The root-mean-square (rms) s is of the wave-like cur- 
rents near the local inertial period (17 hours) are a small fraction 
of the ‘‘along-shore’’ velocity component in this nearshore zone. 
Beyond this region, the rms speeds dominate the flow regime and 
are typically 2 to 10 times the mean velocity. Simple momentum 
arguments suggest that the time for adjustment decreases as water 
depth nearshore decreases. The most important lesson to be gained 
by these studies is that current measurements at a single point are 
often misleading. The characteristics described here cannot be 
defined without closely-spaced synoptic current measurements 
over a coastal region. (auth) 
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WATER 
REFER ALSO TO CITATION(S) 14195, 14512 


14511 (CONF-740513—, pp 452-461) Redistribution of cesi- 
um-137 in southeastern watersheds. McHenry, J.R.; Ritchie, J.C. 
(Agricultural Research Service, Oxford, MS). 1975. 

From Mineral cycling in southeastern ecosystems symposi- 
um; Augusta, Georgia, USA (1 May 1974). 

In Mineral cycling in southeastern ecosystems. 

Sediment samples from 14 southeastern agricultural reser- 
voirs and surface samples from representative soils from the con- 
tributing water shed areas were analyzed for '*"Cs. The concentra- 
tions '37Cs measured reflect the nature of the watershed, its 
cover, its use, and man’s activities. Since the redistribution of ICs 
was assumed to result from soil erosion, recent erosion rates can 
be calculated from the measured Cs accumulations in sediments 
and from the decreases in the '’Cs calculated to have been 
deposited on wu soils. Measured concentrations of '*"Cs ran 
from 14 to 158 nCi/m? in surface soils. As much as 525 nCi/m? of 
Cs was measured in the deposited sediment profile. Watershed 
budgets for “Cs were calculated for three representative 
watersheds using available sediment survey information and the 
measured concentrations. 


AQUATIC ECOSYSTEMS AND FOOD CHAINS 
REFER ALSO TO CITATION(S) 14405, 14787, 14788 


14512 (CONF-740513—, pp 142-165) Specific-activity and 
concentration model applied to cesium movement in an oligotrophic 
lake. Vanderploeg, H.A.; Booth, R.S.; Clark, F.H. (Oak Ridge Na- 
tional Lab., TN). 1975. 

From Mineral cycling in southeastern ecosystems symposi- 
um; Augusta, Georgia, USA (1 May 1974). 

In Mineral cycling in southeastern ecosystems. 

A linear systems-analysis model was derived to simulate the 
time-dependent dynamics of specific activity and concentration of 
radionuclides in aquatic systems. Transfer coefficients were deter- 
mined for movement of '*’Cs in the components of an oligotrophic 
lake. These coefficients were defined in terms of basic environ- 
mental and ecological data so that the model can be applied to a 
wide variety of sites. Simulations with a model that ignored sedi- 
ment—water interactions predicted much higher '’Cs specific ac- 
tivities in the lake water and biota than did those with the 
complete model. Comparing '*’Cs concentrations predicted by the 
model with concentrations reported for the biota of an experimen- 


tally contaminated oligotrophic lake indicated that the transfer 


coefficients derived for the biota are adequate. 


14513 (CONF-740513—, pp 435-444) Uptake and elimination 
of in black bullheads. Reed, J.R. (Virginia Common- 
wealth Univ., Richmond). 1975. 

From Mineral cycling in southeastern ecosystems symposi- 
um; Augusta, Georgia, USA (1 May 1974). 

In Mineral cycling in southeastern ecosystems. 

Black bullheads, Leedioeus melas (Rafinesque), accumulated 
radiotungsten from food and water. Whole-body activity reached a 
plateau after the fish had been in tagged water 4 days (mean tem- 
perature 154°C). Whole-body elimination of radiotungsten varied 
with the method of uptake. Fish that had accumulated radiotung- 
sten from water had a single exponential component of elimination 
with a biological half-life of 2.75 days. Fish that had received 
radioisotope in a single feeding lost activity at two rates; one com- 
— nent had a biological half-life of 14 hr and the second 6 days. 

e bone, skin, flesh, blood, and gills contained the greatest per- 
centages of whole-bod activity after | day of uptake from tagged 
water; after 8 days, the flesh, gills, bone, and gut together con- 
tained 78.6 percent of the total activity. The bone had the longest 
biological half-life (8.0 days) of the tissues examined and con- 
tained 69.8 percent of the whole-body acitivty after 16 days of 
elimination. 


14514 (CONF-741033—, pp 81-84) Observations on the ef- 
oo of gas embolism in captured adult menhaden. Clay, A. (New 

Boston); Barker,A.; Testaverde, S.; Mar- 
cel cLeod, G.C. 1976. 

From Workshop | pas gas bubble disease; Richland, Washing- 
ton, (8 Oct 1974). 

In Gas bubble disease. 

The problems of entrapped fish in effluent water of power 
plants prompted a study of the parameters that induce gas embol- 
ism in adult menhaden. Adult menhaden were captured by purse 
seining in early summer on route to the warmer headwaters of 
Boston Harbor and maintained in tanks at the New England 
Aquarium. Supersaturation of the waters in experimental tanks was 
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deliberately induced and the behavior and certain histological in- 
dices — +9 at a range of temperature, salinity, and supersatura- 
tion. (auth) 


14515 (CONF-741033—, pp 85-88) Gas bubble disease of sal- 
monids: variation in oxygen—nitrogen ratio with constant total gas 
pressure. Rucker, R.R. (National Marine Fisheries Service, Seat- 
tle). 1976. 

From Works! on gas bubble disease; Richland, Washing- 
ton, USA (8 Oct 1974). 

In Gas bubble disease. 

Coho salmon fingerlings were subjected to a total gas pres- 
sure of 119 percent at 13.6°C wth the O,/N, varying from amore = 
cent/138 percent to 229 percent/90 percent. The small fish (3.8 to 
6 cm) were the most resistant and the larger fish (8 to 10 cm) the 
least resistant to gas bubble disease at the gas concentations used. 
A drastic decrease in lethal effect of individual ratios of O, to N, 
occurred between 159 percent O,/109 percent N, and 173 percent 
— percent N, at the same total gas pressure (119 percent). 
(auth) 


14516 (CONF-741033—, pp 89-92) Effect of gas bubble dis- 
ease on line function in juvenile steelhead trout. Schiewe, 
M.H.; Weber, D.D. (National Marine Fisheries Service, Seattle). 


1976. 

From Workshop on bubble disease; Richland, Washi 
ton, USA (8 Oct 1978). 

In Gas bubble disease. 

Normal lateral line response of juvenile steelhead trout, 
Salmo gairdneri, to a standardized set of stimuli was compared 
with the response of fish affected by gas bubble disease. Elec- 
trophysiological monitoring individual afferent nerve fibers showed 
that as gas emboli formed in the scale pockets of the trunk lateral 
line of stressed fish, the ability to respond to stimuli was either 
diminished or completely disappeared. Further testing demon- 
strated that this sensory loss is reversible and that upon return to 
equilibrated water, accompanied by the disappearance of the gas 
emboli, normal function was regained. This sublethal effect of gas 
bubble disease on the lateral line ae may be an impor- 
tant element contributing to indirect mortality. (auth) 


14517 pp 96-100) Changes in blood 
pe juvenile steelhead, Salmo sublethal 
exposure to nitrogen supersaturation. Newcomb, T.W. (National 
Marine Fisheries Service, Seattle). 1976. 

From Workshop on gas bubble disease; Richland, Washing- 
ton, USA (8 Oct 1974). 


In Gas bubble disease. 
Groups of juvenile steelhead trout (Salmo gairdneri) were 
ex, for 35 days to various (103, 105, 110, and 116 percent) 


sublethal nitrogen plus argon saturations. Pooled serum samples 
were analyzed for Ca, Na, PO,, K, Cl, albumin, total protein, 
cholesterol, alkaline phosphatase, glucose, urea, uric acid, total 
bilirubin, lactate dehydrogenase, and serum glutamic oxalacetic 
transaminase. An increase in serum potassium and phosphate, and 
a decline in serum albumin, calcium, cholesterol, total protein and 
alkaline phosphatase were noted in steelhead exposed to 116 per- 
cent nitrogen (N, + Ar) saturation (total atmospheric gas satura- 
tion 110 percent). No major changes in blood chemistry were ob- 
served at nitrogen saturations of 110 percent or less. (auth) 


14518 (CONF-741033—, pp 101-105) Continuous monitoring 
of total dissolved gases, a feasibility study. Jenkins, T.F. (Army 
Corps of nw anh Hanover, NH). 1976. 

From Workshop on gas bubble disease; Richland, Washing- 
ton, USA (8 Oct 1974). 

In Gas bubble disease. 

A preliminary investigation was undertaken to determine if 
a continuous analyzer could be configured to monitor dissolved 
gases in natural waters. A three-component system was designed 
consisting of a pumping system, a continuous stripper, and a detec- 
tor. Prototypes of the first two components were assembled and 
evaluated under field conditions. Based upon these results, it is 
possible to configure an unattended, near-continuous monitor to 
measure total dissolved gas concentration in natural waters. (auth) 


14519 (CONF-741033—, pp 106-110) Electronic monitor for 
total dissolved gas pressure. D’Aoust, B.G.; White, R.; Seibold, H. 
(Virginia Mason Research Center, Seattle). 1976. 

From Workshop on gas bubble disease; Richland, Washing- 
ton, USA (8 Oct 1974). 

In Gas bubble disease. 

The environmental and biomedical problem of supersatura- 
tion of dissolved gas and the research related to it has produced a 
need for a more efficient means of measuring and monitoring total 
dissolved gas pressure than those now in use. A modification of the 
Weiss saturometer is described which equilibrates within 8 min, is 


L 


AUGUST 1976 


and can be operated remotely in a recording mode. The 

ic unit is inexpensive, easily constructed out of available com- 

nts and allows many options in design so that such units can 

custom-made to specific needs. It has been field-tested and is 
currently in use. (auth) 


THERMAL EFFLUENTS MONITORING AND 
TRANSPORT 


REFER ALSO TO CITATION(S) 14402, 14471, 14585 


14520 (ANL—75-3(Pt.3), 133-142) of the 
movement and of fishes power 


plants. Romberg, G.P.; Thommes, M.M. 1974. 

In Radiological and Environmental Research Division an- 
nual rt, January—December 1974. Ecology. 

ish tagging studies were conducted in the vicinity of Point 

Beach Nuclear Plant and Waukegan Power Plant to determine 
whether there were any seasonal or site specific differences in the 
residence behavior of salmonids at thermal discharges. Results 
showed that there were differences in the abundance and time of 
peak abundance of trout and salmon at the two power plant 
discharges. Certain species reacted differently to the two 
discharges probably as a result of maturity and water temperature. 
Salmonids did not appear to remain at either discharge for long 
periods. Direction of migration was affected by stocking location 
and water temperature. (HLW) 


14521 (ANL—75-3(Pt.3), pp 143-149) Origin of 
salmonids collected at two thermal discharges on Lake Michiten. 
Romberg, G.P.; Thommes, M.M.; Spigarelli, S.A. 1974. 

In Radiological and Environmental Research Division an- 
nual report, January—December 1974. Ecology. 

in clips observed on fish collected during tagging studies at 

the Point Beach and Waukegan thermal discharges were recorded 
and the data were tabulated by species. Using fin clip and fish size, 
attempts were made to identify probable stocking locations and 
dates from agency records. Data are presented for fake trout, rain- 
bow trout, brown trout, and Coho salmon. Tables are presented to 
show probable stocking locations and dates. (HLW) 


14522 (ANL—75-3(Pt.3), pp 150-154) Effects of season, loca- 
tion, and discharge type on fish distribution and in thermal 
plumes. Prepejchal, W.; Romberg, G.P.; Spigarelli, S.A. 1974. 

In Radiological and Environmental Research Division an- 
nual report, January—December 1974. Ecology. 

Five replicate mapping studies were conducted at the Point 
Beach Nuclear Plant and the Waukegan Power Plant between 
April and oy agra Mapping runs were made in the plume areas 
to compare fish density and distribution in heated vs. unheated re- 
gions. Although there were no striking trends in fish distribution 
telative to bottom depth and depth stratum, there were differences 
between dates and locations, reflecting differential responses with 
time, species, and discharge type. Temperature orientation by fish 
was significantly different between plume and reference areas. 
Reference area fish were often most concentrated in the warmest 
ambient water, while plume fish were most concentrated at inter- 
mediate plume temperatures. (HLW) 


14523 (ANL—75-3(Pt.3), pp 155-160) Characteristics of tem- 
fish tags used in 1974. Romberg, G.P.; 
jchal, W. 1974. 
In Radiological and Environmental Research Division an- 
nual report, January—December 1974. 
igh variability of the TLD rods masked any small reduc- 
tions in variability due to improved methods. Because temperature 
and exposure time are determined by the total change in signal 
(fade), the 4.6 percent standard error of a packet measurement is 
often a larger percentage of the absolute difference and con- 
sequently increases the minimum detectable differences. Since 
change in fade rate increases with increasing temperature, some 
advantage is gained when determining maximum discharge re- 
sidence time; however, integrated fade in a fluctuating temperature 
environment is not directly related to true average temperature. By 
knowing these limitations, the integrated average temperature 
value, although higher than true average temperature, can still pro- 
vide useful information about thermal exposure to fish. (auth) 


14524 (ANL—75-3(Pt.3), pp 161-163) Discharge residence of 
TLD tagged fish. Romberg, G.P.; Prepejchal, W. 1974. 

In Radiological and Environmental Research Division an- 
nual report, January—December 1974. Ecology. 

Although visual observations suggested that fish remained in 
the discharge for considerable periods, temperature-sensitive tags 
indicated the majority of fish spend less than 50 hr or 10 percent 
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of the time at discharge temperatures. During 1974 a second fish 
tagging study was cond , using temperature-sensitive tags to 
= discharge residence times of Lake Michigan salmonids at 

int Beach thermal discharge. Preliminary results revealed that 
— fish tag values were close to Unit I line indicating that calcu- 
I maximum discharge residence times for these fish will be 
nearly 100 percent of the elapsed time. (HLW) 


14525 (ANL—75-3(Pt.3), pp 164-168) Body 
change characteristics of Lake Michigan fishes. Spigarelli, S.A.; 


Thommes, M.M.,; Beitinger, T.L. 1974. 

In Radiological and Environmental Research Division an- 
nual report, January—December 1974. Ecology. 

ly temperature change rate experiments were conducted 

on alewife, brown trout, rainbow trout, brook trout, and carp col- 
lected from the discharge flumes and inshore areas near the Point 
Beach Nuclear Plant. Test fish were exposed to immediate water 
temperature changes of up to 10.6°C by transfer between ambient 
and discharge water holding tanks. Results showed that the tem- 
perature change rate was velued to fish size, species, and direction 
of c , SU ing that rapid temperature changes would have a 


14526 (ANL—75-3(Pt.3), pp 169-172) Body temperatures of 
fish feeding in the Point Beach thermal discharge. Spigarelli, S.A.; 
Thommes, M.M. 1974. 

In Radiological and Environmental Research Division an- 
nual . January—December 1974. Ecology. 

tween April and November, 1973, measurements of inter- 

nal body temperature were made on 1310 fish caught by fishermen 
at the Point Beach Nuclear Plant. Records were also made of fish 
weight, length, and sex and intake and discharge temperatures. A 
table is presented to show mean monthly body temperatures and 
numbers of each species. Approximately 76 percent of the mea- 
surements were made on rainbow and brown trout, since these 
species accounted for 74 percent of the catch. Body temperatures 
of most fish were intermediate between intake and discharge tem- 
peratures. Results suggested that each species has rather specific 
seasonal temperature requirements and that the maximum 
pm temperature was normally avoided by feeding fish. 
( ) 


14527. (ANL—75-3(Pt.3), pp 173-179) Growth of plume 
"'resident’’ fishes in Lake Michigan. Spigarelli, S.A.; Smith, D.W. 


In Radiological and Environmental Research Division an- 
nual report, January—December 1974. Ecology. 

Brown trout, rainbow trout, and chinook salmon were col- 
lected from the Point Beach thermal discharge area, tagged with 
commercial dart tags and temperature-sensitive tags, and released 
back into the discharge area. RNA and DNA analyses were per- 
formed on epaxial muscle samples taken from each tagged fish 
recaptured in the plume area and from control fish. A table is 
presented to show mean weights, condition factors, and RNA-DNA 
ratios for each group of fish. Results indicated that the fish did not 
experience any severe growth abnormalities as a result of their re- 
sidence in the thermal plume area. (HLW) 


14528 (ANL—75-3(Pt.3), 180-183) Effect of plume re- 
sidence on the accumulation of "Cs by Lake Michigan salmonids. 
Spigarelli, S.A.; Edwards, J. 1974. 

In Radiological and Environmental Research Division an- 
nual report, January—December 1974. Ecology. 

rown trout, rainbow trout, and chinook salmon were 

tagged with temperature-sensitive tags and released back into the 
Point Beach discharge area. Gamma spectral analysis detected only 
'37Cs and “K in the fish samples. A comparison of mean '’Cs con- 
centrations in all groups for 1971 and 1973 showed that 1971 
levels were significantly higher than 1973 levels. (HLW) 


14529 394-407) Changes in water 
chemistry and productivity of a reactor cooling reservoir 
(Par Pond). Tilly, L.J. (E.I. du Pont de Nemours and Co., Inc., 
Aiken, SC). 1978. 
From Mineral cycling in southeastern ecosystems symposi- 
um; Augusta, Georgia, Usa (1 May 1974). 
In Mineral cycling in southeastern ecosystems. 
Water chemistry and primary productivity of a reactor cool- 
ing reservoir have been studied for 8 years. Initially the primary 
roductivity increased sixfold, and the dissolved solids doubled. 
e dissolved-solids increase appears to have been caused by addi- 
tions of makeup water from the Savannah River and by evapora- 
tive concentration during the cooling process. As the dissolved- 
solids concentrations and the conductivity of makeup water leveled 
off, the primary productivity stabilized. Major cation and anion 
concentrations generally followed total dissolved solids through the 
increase and plateau; however, silica concentrations declined 


| 
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steadily during the initial period of increased ton productivi- 
ty. of net and centrifuge seston did not in- 
crease during this initial period. The collective data show the ef- 
fects of thermal input to a cooling reservoir, illustrate the need for 
limnological studies before reactor siting, and the possibili- 
ty of using makeup-water additions to power reactor cooling basins 
as a reservoir management tool. 


14530 (PB—240521) Transient three-dimensional modeling of 
distributions in rivers with and without thermal 
Hills, R.G. (Purdue Univ., Lafayette, Ind. (USA). 
School of Mechanical Engineering). May 1974. 146p. NTIS $5.75. 


Thesis. 

An analytical model was developed for predicting the 
transient three-dimensional temperature distribution in a thermally 
stratified channel simulating a river. The effects of thermal 
discharges and various meteo i conditions and channel 
parameters on the thermal structure in water are analyzed and 
discussed. The model considers the diurnal cycle in which the in- 
coming solar and ai eric radiation are functions of time. The 
reflection from the air-water interface and the bottom of the chan- 
nel are accounted for. Since the interaction of solar radiation with 
water is not a surface but a volume phenomenon, internal absorp- 
tion and scattering of radiation are considered and the volumetric 
solar heating is determined. The effects of thermal stratification on 
turbulence are included in the model. The analytical results in- 
dicate that in relatively clear rivers without thermal discharges, the 
radiation absorbed the bottom causes a thermal instability. 


14531 (TID—26952) Thermal stress in Thalassia tetudinum. 
Schroeder, P.B. (Miami Univ., Coral Gables, Fla. (USA)). 6 Oct 
1975. —. Dep. NTIS $6.75. 

Sis. 


A study of the effect of a thermal effluent on Thalassia 
testudinum was made at Guayanilla Bay, Puerto Rico, and at the 


laboratory of the Puerto Rico Nuclear Cenier at Mayaguez, Puerto. 


Rico. Biomass of Thalassia was inversely correlated with tempera- 
ture in established turtle grass flats near a thermal plume. Visual 
signs of stress were noted in transplanted Thalassia samples after 
two weeks of exposure to temperatures of 34.5° to 35°C. Mortality 
occurred in transplanted Thalassia after seven weeks of exposure 
to 35.0° to 36.4°C. Biomass and pigment values varied nonlinearly 
with temperature. There was strong correlation between the effect 
of temperature on biomass and on the absorption ratio 410 
nm/665 nm of acetone extracts of leaf material between 28° and 
36°C. This absorption ratio was proposed as an index of thermal 
Stress in the plant. Radionuclide uptake experiments demonstrated 
that osmoregulation in Thalassia was affected by temperature. 
Sodium and certain other cations were preferentially excluded 
from Th ia at temperatures normally experienced by the plant. 
Between 32° and 34.5°C accelerated uptake of these cations in 
leaves occurred. Sodium poisoning and breakdown of osmoregula- 
pre he arcom were d as the cause of visual signs of ther- 
stress and mortality in Thalassia. (auth) 


14532 WATER FOR THE HUMAN ENVIRONMENT. 
VOLUME IV. SPECIAL SESSIONS. PROCEEDINGS OF THE 
FIRST WORLD CONGRESS ON WATER RESOURCES, 
CHICAGO, ILLINOIS, SEPTEMBER 24—28, 1973. Chow, V.T.; 
Csallany, S.C.; Krizek, R.J.; Preul, H.C. (eds.). ay se IL; In- 
ternational Water Resources Association (1973). 557p. (CONF- 
7309143—P4). 

From 1. world congress on water resources; Chicago, Il- 
linois, USA (24 Sep 1973). 

Fifty papers were presented. Twenty-one papers on thermal 
— were separately abstracted and indexed for Nuclear 

ience Abstracts. One paper was abstracted for ERDA Research 

Abstracts. Other subjects covered included industrial and mu- 
nicipal waste management, water quality monitoring and resource 
management for recreational uses. ( ) 


14533 Thermal pollution of the great lakes: a 

Gustafson, P.F. (Argonne National Lab., IL). pp 217-223 of In 
Water for the human environment. Volume IV. Chow, V.T. (ed.). 
Champaign, IL; International Water Resources Association (1973). 


From 1. world congress on water resources; Chicago, Il- 
linois, USA (24 Sep 1973). 

See CONF-7309143—P4. 

Research of recent years on Lake Michi to determine 


natural and man-made thermal distributions and their effects on 
the biota of the lake has not shown any unacceptable biological ef- 
fects due to thermal discharges. The studies of man-made inputs 
centered around both fossil- and nuclear-fueled steam generating 
song with comparative studies in and around the Grand River in- 

. The author discusses the use of cost-benefit analysis as re- 
lated to cooling system design for power plants. (PCS) 
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SITE RESOURCE AND USE STUDIES 


Pri gl ALSO TO CITATION(S) 12470, 12471, 14457, 14479, 


REGULATIONS 


REFER ALSO TO CITATION(S) 13492, 14534 


ENVIRONMENTAL-SOCIAL ASPECTS 
OF ENERGY TECHNOLOGIES 


SOCIAL AND ECONOMIC STUDIES 


REFER ALSO TO CITATION(S) 12401, 12470, 12471, 13421, 
13433, 13439, 13440, 13441, 13442, 13443, 13444, 13445, 
13446, 13447, 13448, 13449, 13450, 13451, 13453, 13455, 
13457, 13471, 13472, 13484, 13485, 13490, 13523, 13540, 14363 


14534 (ANL/AA—3) Regional studies program. Forecasting 
the local economic of energy resource development: a 

approach. Stenehjem, E.J. (Argonne National Lab., 
Ill. (USA)). Dec 1975. Contract W-31-109-Eng-38. 78p. Dep. 
NTIS $6.00. 

Emphasis is placed on the nature and magnitude of socio- 
economic impacts of fossil-fuel development. A model is described 
that identifies and estimates the magnitude of the economic im- 
pacts of anticipated energy resource development in site-specific 
areas and geographically contiguous areas of unspecified size. The 
modeling methodology was designed to assist industries and 

vernment agencies complying with recent federal and state 
gislation requiring Bs impact analyses for individual 
facilities. The model was designed in light of the requirements for 
accuracy, expandability, and exportability. The methodology 
forecasts absolute increments in local and regional growth on an 
annual or biennial basis and transforms these parameters into esti- 
mates of the affected area’s ability to accommodate a 
duced demands, especially demands for public services. (HLW) 
, D.P.; Bjornstad, 
Ridge tom ( SA)} 1976. Dep. NTIS $3.50. 

From 2. annual convention of eastern economic association; 
Bloomsburg, Pennsylvania, United States of America "USA® (15 
Apr 1976). 

Classical economic base analysis is grounded in the concept 
that export activity drives the local economy and that economic 
impacts due to development can be traced to changes in the ex- 
port base. Local government activities are frequently treated as a 
consequence of economic change, but no significant economic im- 

has been associated with imported tax dollars. In this r 
the siting of a power reactor is examined, and it is concluded that 
the major economic impact related to the siting may result from 
increases in the tax base, which permit either increased public ex- 
penditure or increased disposable income through tax rate 
decreases. It is argued that as the fraction of the tax base that is 
owned nonlocally increases, the community perceives a price 
change, since smaller amounts of local income must be foregone to 
purchase a constant level of public services. This relationship is 
estimated using a sample of rural counties drawn from the State of 
Tennessee. The empirical results generally support the importance 
of the price variable in determining discretionary expenditures out 
of local disposable incomes. This finding conforms to other results 
obtained through an examination of actual reactor sitings, and 

ints to the importance of understanding community responses to 
increased tax base for understanding local economic impacts from 
reactor siting. (auth) 


14536 (ORNL-RUS—14) CELNDX: a computer program to 
compute cell indices. Wilson, D.L. (Oak Ridge National Lab., 
aos Apr 1976. Contract W-7405-eng-26. 100p. Dep. 


The CELNDX has been deve as a tool to 
manipulate variables distributed data base. 
Additional capability has been built into the program to synthesize 
spatial pt into abstract variables called indices. In the basic 
calculation supplied with the program, indices are —— as 
weighted linear sums of the spatial cellular data. A spatial integra- 
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tion of cell rings is also available in the basic . The 
gram subroutine structure allow flexibility in 
input data organization and data analysis. The program is driven 
by a series of commands that define program setup, data base 
structure, index computation, and output. A special provision ex- 
ists for the manipulation of hierarchical cell structures. Various 
output options are included to display and/or save the index 
results. As an example, indices for accessibility to each cell within 
fhe basis of road net- 
work, water bodies, slope. 


ASSESSMENT OF ENERGY TECHNOLOGIES 


REFER ALSO TO CITATION(S) 12695, 13460 


ENVIRONMENTAL IMPACT STATEMENTS 


REFER ALSO TO CITATION(S) 12544, 12545, 12546, 13193 


BIOMEDICAL SCIENCES, BASIC 
STUDIES 


REFER ALSO TO CITATION(S) 13593 


BEHAVIORAL BIOLOGY 
REFER ALSO TO CITATION(S) 14792 


14537 (BNWL-SA—5602) Status and nesting of F 

Hawks (Buteo regalis) in Washington. Fitzner, R.E.; Boyd, L.L.; 
Berry, D.; Rieck, C. (Battelle Pacific Northwest Labs., Richland, 
Wash. (USA)). 1975. Contract E(45-1)-1830. 25p. (CONF- 
751173—1). Dep. NTIS $3.50. 

From Raptor research conference; Boise, Idaho, United 
States of America *USA® (21 Nov 1975). 

Nesting of ferruginous hawks in Washington is confined to 
the shrubsteppe region in the eastern part of the state. The birds 
nest in two entirely different situations, either on outcroppings of 
basalt on the slopes of hillsides and canyons, or on the canopy of 
Juniper trees. Nests dimensions and materials are described. A 
nearly complete survey of all available nesting habitat in the state 
revealed that no fewer than 15 and perhaps 20 pair of adult birds 
breed in the state. Of these, we expect that 12 or 13 pairs will 
produce young each year. Dietary analysis revealed that small 
mammals (pocket gophers and ground squirrels) were the most 
frequently consumed prey items. Small birds, primarily 
meadowlarks, were frequently consumed prey by both ground and 
tree nesters. Insects and lagomorphs were fairly abundant as prey 
items at a ground nest, while snakes (yellow-bellied racer and bull- 
snake) seemed to replace them in importance at a Juniper nesting 
site. Dark phase ferruginous hawks are reported for the first time 
in Washington State. 


14538 Application of demographic models to anthropological 
data. Weiss, K.M. (Univ. of Texas, Houston). Hum. Ecol.; 3: No. 
2, 87-103( 1975). 
There has recently been great interest in the demography of 
— human lations. This can often be dealt with success- 
lly by the use of demographic theory and model life tables; how- 
ever, small populations present problems not encountered in large 
national censuses. This paper discusses some of these problems 
and illustrates the determination of model life tables in anthropolo- 
gy with a particular population, the Yanomama Indians. The con- 
cern is for the methods to be used, and their applicability, and not 
with the specific population illustrating them. By applying theoreti- 
cal models, one can derive information that is otherwise unavaila- 
ble but is necessary in the important biomedical, social, and 
ecological cndentanting of primitive societies. (auth) 


14539 Role of discriminative stimuli in modulating drug action. 
Laties, V.G. (Univ. of Rochester, NY). Fed. Proc.; 34: No. 9, 
1880-1888( Aug 1975). 

Behavior reinforced in the presence of a stimulus comes 
under the control of the stimulus. A drug can then modify that 
control and, therefore, modify the behavior itself. Studies over the 
past 2 decades have shown that the nature of the controlling (or 
discriminative ) stimulus can govern the degree to which drugs 
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change performance. These experiments usually have 
on various schedules reinforcement ith 
added discriminative stimuli. For instance, pigeons that had been 
trained on a fixed-interval schedule showed great changes in 
distribution after amphetamine and scopolamine. The 
same birds, when performing on a fixed-interval schedule to which 
time-correlated discriminative stimuli had been added, showed 
smaller we in se distribution. Other pigeons were 
trained to € a minimum number of consecutive responses on 
one key before a peck on a second key would be reinforced; d- 
amphetamine and scopolamine led to pronounced increases in pre- 
mature switching. Adding a discriminative stimulus when the 
response requirement was fulfilled increased the likelihood that a 
switch would occur only after the appropriate number of pecks 
had been emitted. It also attenuated the effects of the drugs. The 
nce of discriminative stimuli did not make as large a dif- 
ference in performance in either of these experiments when chlor- 
azine and promazine were studied. In general, work with 
other schedules of reinforcement supports the conclusion that 
behavior under strong external stimulus controls is less apt to be 
readily affected by many drugs. Addition of the discriminative 
stimulus can also ‘’improve’’ the behavior of pigeons that have 
been given enouth methylmercury to increase greatly the variabili- 
ty of their performance. (auth) 


14540 Behavioral effects of mercury and methylmercury. 
Evans, H.L.; Laties, V.G.; Weiss, B. (Univ. of Rochester, NY). 
Fed. Proc.; 34: No. 9, 1858-1867(Aug 1975). 

Intoxication by elemental mercury or by methylmercury is 
revealed primarily by changes in behavior and by neurological 
signs. Disorders of movement and posture have been most widely 
reported, both in animal experiments and in cases of human expo- 
sure. Specific sensory symptoms are also prominent in human 
methylmercury poisoning. Recent data indicate similar symptoms 
in monkeys during long-term exposure to methylmercury. Similar 
sensory impairment has not been described in experiments with 
subprimates. Variations in the profile of behavioral and neurologi- 
cal effects are discussed in terms of differences in species and dif- 
ferences between acute and long-term exposure. The latter condi- 
tion poses the most difficult questions for human health, yet has 
been less frequently studied. Procedures are suggested that may 
help to resolve these problems. In particular, tests of learned 
behavior hold great promise toward identifying specific symptoms 
and toward understanding how mercury compounds affect 
behavior. (auth) 


14541 Photoprotection by carotenoid pigments in the copepod 
Diaptomus nevadensis. Hairston, N.G. Jr. (Univ. of Washington, 
Seattle). Proc. Natl. Acad. Sci. U.S.A.; 73: No. 3, 971-974(Mar 
1976). 

Individuals of the copepod Diaptomus nevadensis that con- 
tain high concentrations of caratenoids survive significantly better 
in natural intensities of visible light than less pigmented copepods. 
Vertical migration and behavior in light of different wave lengths 
are related to the degree of pigmentation. 
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REFER ALSO TO CITATION(S) 13824, 13833, 14568, 14570, 
14575, 14579, 14586, 14588, 14613, 14649, 14650 


14542 (ANL—75-3(Pt.3), pp 51-61) Effect of sulfur dioxide 
on yield and of kidney beans (Phaseolus vulgaris L.). 
Berigari, M.S.; Jordan, C.F.; Feickert, C.A. 1974. 

In Radiological and Environmental Research Division an- 
nual rt, January—December 1974. Ecology. 

ulfur dioxide was introduced into experimental chambers 

containing kidney bean seedlings. Legumes were collected when 
mature and seeds were weighed. The dry beans were analyzed for 
total protein. The tabulated results show a considerable reduction 
in dry weight of oven dried roots, legumes, and seeds for SO,-ex- 

plants; increased content of protein; and increased concen- 
trations of chlorophyll in SO, exposed plants. There was a reduc- 
tion in the apparent rate of photosynthesis of SO, exposed plants 
relative to controls which ultimately was reflected in a reduction of 
yield. (HLW) 


14543 (BERC/RI—76/6) Feasi of microbial decomposition 
of organic wastes under conditions existing in deep wells. Grula, 
M.M.; Grula, E.A. (Energy Research and Development Adminis- 
tration, Bartlesville, Okla. (USA). Bartlesville Energy Research 
Center). Mar 1976. 61p. Dep. NTIS $4.50. 

We attempted to determine if biodegradation of organic 
compounds would take place at temperatures (50°-70°C) and pres- 
sures (100 atm) occurring in deep disposal wells. Under aerobic 


conditions, temperature is not a constraint; thermophilic bacteria 
decomposing a wide variety of compounds are readily obtained 
from ordinary soil. Thermophilic cultures degrading propionic, bu- 
tyric, crotonic, tiglic, succinic, and adipic acids; ethanol, 2- 

, 1-bu' , and 2-butanol; n-butyl amine, benzoic acid, p- 
nitrobenzoic acid, phenol, mandelic acid, acetamide, ounce 
mide, and iso-octane were obtained. Possible, but unconfirmed, 


rapid 
rcent e -hydrol casein (Nutritional 
Biochemicals). could 18 amino acids, 8 
B vitamins, Ca** ion, or Mn** ion. 


(BNL—20919) Neutron diffraction analysis of met 
myoglobin. Schoenborn, B.P.; Diamond, R. (Brookhaven National 
Lab., ae” N.Y. (USA)). 1976. 20p. (CONF-750629—8). Dep. 
NTIS 

rom Symposium on neutron scattering for the analysis of 
ical structures; Upton, New York, USA eo Jun 1975). -” 

A neutron diffraction analysis of myoglobin was undertaken 
to determine bound water, hydrogen-bonding and the role of 
hydrogen in the binding of oxygen, water, and carbon monoxide to 
the heme group. Results indicated that it is possible to determine 
neutron protein phases from anomalous scattering derivatives. 
Visual inspection of the Fourier density maps showed that the 
molecule is well defined and depicts a number of distinct features 
in the areas between molecules. (HLW) 


14545 (COO—2101-26) Bacteriophage-induced inhibitor of a 
host enzyme. Price, A.R. (Michigan Univ., Ann Arbor (USA). 
Dept. of Biological Chemistry). 1975. 20p. Dep. NTIS $3.50. 
Bacillus subtilis bacteri PBS2 is unique 
viruses in that its DNA contains uracil instead of thymine. It is of 
interest to determine how and why PBS2 contains this unusual 
base in its DNA. New proteins induced after infection of B. subtilis 
PBS2 phage include: dTMP 5’-phosphatase, which also has 
dUMP 5’-phosphatase activity; dCTP deaminase; dUMP kinase; 
DNA polymerase; RNA polymerase; an inhibitor of the host's 
deoxyribonuclease specific for uracil-containing DNA; and an in- 
hibitor of the host's N/glycosidase specific for uracil-containing 
DNA. The paper describes the discovery of another PBS2 protein; 
phage-induced inhibitor of the subtilis deoxyu- 
ridinetriphosphatase (dUTPase). The cellular dUTPase is thought 
to help exclude uracil from B. subtilis DNA, by hydrolyzing d 
to dUMP plus PP/sub i/. It is believed that an important Rastion 
for PBS2 phage is to inhibit the host’s dUTPase, thereby allowing 
ta to accumulate for the synthesis of PBS2 uracil-containing 
A. 


of molecules in situ at high 
resolution via the fluorescence e by a scanning electron beam. 
Hough, P.V.C. (Brookhaven National Lab., Upton, NY); McKin- 
nev. W.R.; Ledbetter, M.C.; Pollack, R.E. Proc. Natl. Acad. Sci. 
U.S.A.; 73: No. 2, 317-321(Feb 1976). 
Proteins, nucleic acids, and fluc i jug anti 

are shown to be identifiable in situ via the fluorescence excited 
the focused electron beam of a scanning electron mic 
molecular species is identified by its characteristic fluorescence 

trum and by a characteristic alteration of the spectrum with 
time under the electron beam. Primary protein fluorescence is 
relatively rapidly destroyed by the beam, but protein photoproduct 
fluorescence is more rugged and will in some cases permit detec- 
tion of small numbers of protein molecules. Nucleic acid 
fluorescence is extremely long-lived and will permit detection of 
small numbers of nucleic acid residues. The theoretical resolution 
limit for localization of a particular molecular species—about 20 
A—is determined by the known maximum distance for molecular 
excitation by fast electrons. Direct extrapolation from an observed 
resolution of 900 A in the localization of nucleic acid using a low- 
efficiency detector leads to an experimental resolution limit of less 
than 60 A. Fluorescence is strongly quenched by residual water in 
the specimen. Similar quenching is produced by some 
macromolecular associations and so may serve to localize such as- 
sociations. 


14547 (TID—26951) Rat liver nuclear nonhistone proteins: a 
fractionation and their interaction with DNA. Sheehan, 
.M. (Tennessee Univ., Knoxville (USA)). Jun 1973. 119p. Dep. 
NTIS $5.50. 
Thesis. Submitted to University of Tennessee, Knoxville. 
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Rat liver nuclear proteins can be separated into two 
nonhistone fractions and one histone fraction on Bio Rex 70* 
columns in the presence of urea. Rechromatography of the com- 
bined nonhistone peaks on Bio Rex 70* yields four fractions. One 
of these consists largely of a single nonhistone. Both nonhistone 
fractions and the histone fraction can bind DNA. A membrane 
filter method has been used to quantitate this interaction. The 
most extensive studies have been carried out with the first 
nonhistone fraction from the first Bio Rex chromatography. 
Histone contamination of nonhistone contributes little, if any, to 
the observed binding. Binding is optimal at 0.05 M NaCl and in- 
creases with decreasing pH. About 50 percent of the DNA is 
bound reversibly at | ml DNA in 0.05 M NaCl, 0.01 M Tris- 
HCl, pH 8.3. Binding is enhanced in the presence of Mg** (10 
mM). Nonhistone binding activity is unstable; about 50 percent of 
the activity is lost in 12 hours under a variety of conditions. 
Cytoplasmic proteins prepared from a postribosomal supernatant 

Bio Rex 70* chromatography have no ability to bind DNA. 

lonhistone binding activity is destroyed by heat or pronase. At 

least some of the rat liver nonhistone is capable of specifically 
recognizing rat DNA. (auth) 


14548 (UCRL—77823) Optical texture measurement of 
human cells aby Markovian sis. Pressman, N.J. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). 4 Mar 1976. 
Sie W-7405-Eng-48. 6p. (CONF-760518—1). Dep. NTIS 

From 4. annual New England bioengineering conference; 
— Connecticut, United States of America *USA® (7 May 

). 

Methods of automatically measuring and objectively analyz- 
ing mi ic optical textures are evaluated for several types of 
clinically relevant human-cell ima; (cervical cells, leukocytes, 
and lymph-node tissue sections). Texture can be quantified using 
Markovian analysis, and can be used to identify cells in a compu- 
terized pattern recognition system. Two texture ters are 
identified which extract, when measured at small step sizes, most 
of the discriminatory textural information for each of these appli- 
cations. The analytic techniques developed during this research 
may be applied to many diagnostic biomedical procedures which 
presently rely on visual inspection and subjective analysis of cells. 
(auth) 


14549 Characterization of an inhibitor causing potassium 
chloride sensitivity of an RNA polymerase from T4 phage-infected 
Escherichia coli. Stevens, A.; Rhoton, J.C. (Oak Ridge National 
Lab., TN). Biochemistry; 14: No. 23, 5074-5079( 1975). 

The nature of the inhibition by salt (KCI) of DNA-depen- 
dent RNA polymerase from T4 phage-infected Escherichia coli 
(T4 enzyme) was studied using holoenzyme preparations, core en- 
zyme and @ fractions obtai by phosphocellulose column chro- 
matography, and sigma fractions further purified by gradient cen- 
trifugation in the presence and absence of 6M urea. We showed 
with holoenzyme preparations that salt inhibits the formation of 
rifampicin-resistant preinitiation complexes. The inhibition was 
considerably reduced when a nonionic detergent (particularly of 
the Triton series) was included in the reaction mixtures. With T4 
core enzyme and T4 a fractions together with the same fractions 
from uninfected cells (host enzyme fractions) and different DNA 
templates, we showed that the T4 o fraction plays a role in the 
salt-sensitive activity with T4 DNA. The salt sensitivity of the T4 
sigma fraction was antagonized by Triton. The T4 o@ fraction in- 
hibited the activity of host o when they are present together in 
reaction mixtures, particularly in the presence of salt. T4 o further 
purified by centrifugation in glycerol gradients had the same pro- 
perties as the cruder fraction, and the T4-specific polypeptide of 
mol wt 10000 was found in the same fractions. If the glycerol 
gradients contained 6 M urea, the mol wt 10000 polypeptide was 
separated from the salt-stimulated o. Fractions containing the 
small pol tide could be added back to produce the salt-inhibi- 
tory effects.The inhibitory activity of both the crude o fraction and 
the fractions containing the small polypeptide was inactivated at 
65°C. The results suggest that the mol wt 10000 protein is a salt- 
promoted inhibitor. (auth) 


14550 Regulation of 

chloroplasts by ribulose  1,5-diphospha 
ADPH/NADP* ratios. Lendzian, K.; Bassham, J.A. (Univ. of 

California, Berkeley). Biochim. Biophys. Acta; 396: 260- 
275(1975). 

The activity of glucose-6-phosph dehydrogenase (EC 
1.1.1.49) from spinach chloroplasts is strongly regulated by the 
ratio of NADPH/NADP*, with the extent of this regulation con- 
trolled by the concentration of ribulose 1,5-diphosphate. Other 
metabolites of the reductive pentose phosphate cycle are far less 
effective in mediating the regulation of the enzyme activity b 
NADPH/ NADP? ratio. With a ratio of NADPH/NADP* of 2, 


dehydrogenase in 
te and 
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thermophilic —_ was obtained with vinyl acetic acid, valeric 
acid, hexamethylene diamine, and eon benzoic acid. Negative 
results: acrylic acid, 2-nitroethanol, 2-nitro-1-propanol, 3-nitro-2- 
butanol, acetonitrile, ee butyronitrile, p-nitrophenol, and 
phthalic acid. At 37° cultures utilizing vinyl acetic acid, 
propionitrile, butyronitrile, nd p-amino benzoic acid were ob- 
tained. Acrylic acid, the nitro alcohols, p-nitrophenol, acetonitrile, 
: and phthalic acid were negative. Mixed cultures were more effi- 
cient biodegraders than pure cultures. All thermophilic pure cul- 
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a concentration of ribulose My oe of 0.6 mM, the activi 
of the enzyme is completely inhibited. This level of ribulose 1,5- 
diphosphate is well within concentration range which has been 
reported: for unicellular green algae pam ing in vivo. 
i chloroplasts in ight under iological condi- 
tions. Since ribulose 1,5-diphosphate is a metabotite unique to the 
reductive pentose phosphate cycle and inhibits glucose-6- 
phosphate dehydrogenase in the presence of NADPH/NADP* 
ratios found in chloroplasts in the light, it is proposed that regula- 
tion of the oxidative pentose Ad - is accomplished in 
me by the levels of ribulose 1,5-diphosphate, NADPH, and 


14551 Is polyploidy for tissue differentiation in 
plants. Evans, L.S.; Hof, J.V. (Brookhaven National Lab., 


Upton, NY). Am. J. Bot.; 62: No. 10, 1060-1064( 1975). 

Measurements of relative DNA per nucleus of cells from 
various tissues show that cell differentiation can occur in the 
absence of polyploidy in higher plants. In Pisum polyploidy was 
present in roots, pods, pistils, and stamens but not in petals 
or leaves. In Triticum cells of leaves exhibited some polyploidy, 
but no polyploid cells were present in mature roots. No polyploid 
cells were found in any tissue of Helianthus examined (roots, 
cotyledons, stems, sepals, petals, co. and stamens). Therefore, 
as a general rule, Peryploi y should not be considered essential in 
tissue or organ differentiation of higher plants. In Helianthus 
ed is unnecessary for the completion of the life cycle. 
au 


14552 Oxygen dependence of promitochondrial and cytoplasmic 
synthesis in the formation of electron transfer complexes III 
and IV in ada Bakers’ yeast. Rouslin, W. (Rutgers-the State 
Univ., New Brunswick, NJ). Arch. Biochem. Biophys.; 168: 685- 
692( 1975). 
When anaerobically grown Saccharomyces cerevisiae cells 
are aerated in the presence of cycloheximide, they accumulate 
rsor components of electron transfer complexes III and IV. 
formation of these precursors is ndent upon promitochon- 
drial protein synthesis and can occur in the absence of concomi- 
tant cytoplasmic protein synthesis. The levels to which these 
ursor components can accumulate during the cycloheximide 
incubation( phase |) are three to fourfold greater when the cells are 
grown anaerobically in galactose rather than in glucose. When 
such galactose-grown cells are sequentially aerated first in 
cycloheximide and then in chloramphenicol, adaptation responses 
are elicited with respect to cyanide-sensitive oxygen consumption 
(QO,), coenzyme QH,-cytochrome c reductase (complex III) and 
cytochrome oxidase (complex IV), all of which are exhibited dur- 
ing the chloramphenicol incubation (phase II). These phase Il 
tation responses for QO, and for both enzyme activities were 
observed to be dependent upon the continued presence of oxygen 
during both phase I (period of mitochondrial translation) and 
phase II (period of cytoplasmic translation). If one makes the as- 
sumption that mRNA’s are neither imported into nor exported 
from promitochondria during adaptation, then one may conclude 
that oxygen independently and ee gre derepresses synthetic 
activity in both mitochondrial and nucleo-cytoplasmic genetic 
systems. Other regulatory schemes are discussed. (auth) 


14553 Carbon-13 nuclear magnetic resonance spectroscopy of 
c. Eakin, R.T.; Morgan, L.O.,; 
Matwiyoff, N.A. (Univ. of Texas, Austin). Biochemistry; 14: No. 
20, 45384543( 1975). 

Horse heart cytochrome c has been carboxymethylated 
under various reaction conditions using 
Direct analysis of reaction products using "C nuclear magnetic 
fesonance spectroscopy shows that the protein can be much more 
extensively modified than has previously been assumed. The prox- 
imity of one carboxymethylmethionine residue to the agnetic 
center of the ferric protein allows it to be distinguished from a 
more constant carboxymethylmethionine residue on the basis of 
the chemical shift of its labeled methylene group. Refolding of 
cytochrome c after alkylation at low pH apparently gives a dif- 
ferent configuration of modified methionine residues within the 
protein compared to that produced by alkylation at neutral pH in 
the presence of cyanide. (auth) 


dicarboxylate radicals. Chan, P.C.; Bielski, B.H.J. (State Univ. of 
New York Downstate Medical Center, Brooklyn). J. Biol. Chem.; 
250: No. 18, 7266-7271(25 Sep 1975). 

The dicarboxylate radical was generated in an N,O-satu- 
tated fumarate solution by high energy ionizing radiation. When 
NADH was present in the solution, product analysis indicated a 
stoichiometry of 2 molecules of the radical reacted with 1 NADH 


BIOMEDICAL SCIENCES, BASIC STUDIES 1519 


molecule to form 2 malate and 1 enzymatically active NAD* 
molecules. In a similar experiment using tritium label on Fay oe 
A of NADH, due to an isotope effect, only 10 percent of label 
was transferred to malate; most of the remaining tritium was found 
in the NAD* formed. When lactate dehydrogenase was added, 
however, no label was detectable in NAD*, and over 80 percent of 
the tritium lost from NADH was found in m . The 
stereospecific transfer of the a atom from lactate 
dehydrogenase-bound NADH to icarboxylate radical sug- 

that the free radical reaction must have taken place at the 
active site. The hydrogen atom transfer was inhibited by oxamate. 
Results from flow experiments in which an: irradia’ fumarate 
solution was mixed with a solution of lactate dehydrogenase and 
NADH are in tt of a mechanism in which the hydrogen atom 
transfer occurs in the first oxidation step. (auth) 


14555 Evidence for essential lysyl residues in  ribu- 

carboxylase by use of the affinity label 3-bromo- 
1,4-dihydroxy-2-butanone 1 , . Norton, LL.; Welch, 
M.H.; Hartman, F.C. (Oak Ridge National Lab., TN). J. Biol. 
Chem.; 250: No. 20, 8062-8068(25 Oct 1975). 

A previous study from our laboratory suggested that 3- 
bromo-1 ,4-dihydroxy-2-butanone 1,4-bisphosphate is an affinity 
label for spinach ribulosebisphosphate carboxylase. To identify the 
essential residues that react with the reagent we have isolated and 
characterized the labeled peptides that are present in tryptic 
digests of inactivated enzyme but lacking in digests of the sub- 
strate-protected enzyme. a representing two sites of modifi- 
cation have been obtained from the inactivated carboxylase. Both 
sites of reaction have been identified as lysyl residues based on the 
conversion of the derivatives to free lysine by oxidation with sodi- 
um metaperiodate. Sodium sulfate-gel electrophoretic experiments 
show that both essential lysyl residues are contained within the 
large subunit of ribulosebisphosphate carboxylase. In addition to 
lysyl residues, sulfhydryl groups of the carboxylase are also 
modified, but their modification seems to play little role in the in- 
activation . The carboxylase modified in the presence of 
substrate contains sulfhydryl derivatives but is essentially lacking in 
lysyl derivatives. By comparing the profiles from ion exchange 
chromatography of labeled peptides in digests of inactivated and 

b protected enzyme, we conclude that the same sulfhydryl 
are modified in the absence and presence of substrate. 


groups 
(auth) 


14556 Chemically induced dynamic electron polarization in 

at room temperature: evidence for state par- 

in Blankenship, R.; McGuire, A.; Sauer, 

K. (Univ. of California, Berkeley). Proc. Natl. Acad. Sci. U.S.A.; 
72: No. 12, 4943-4947(Dec 1975). 

A transient electron op resonance emission is ob- 
served after flash excitation of chloroplasts at room temperature. 
The spectrum of the emission signal is centered at g = 2.0037 and 
has a linewidth AH/sub pp/ = (4 x 10~* tesla). Inhibitor studies 
and chemical oxidation indicate that the signal is associated with 
Photosystem I, but the spectrum and kinetics indicate that it is 
neither P700 nor an iron-sulfur protein. The emission signal rises 
with the 2-ysec time response of the instrument, and decays during 
the actinic flash. The emission signal is produced on only the first 
of a pair of strong flashes separated by 100 psec, indicating that 
the precursor has not been regenerated in that time. The results 
are discussed with reference to the two currently accepted 
mechanisms for chemically induced dynamic electron polarization: 
the radical pair and the photochemical triplet. For several reasons 
the photochemical triplet mechanism is the more attractive of the 
two. It is suggested that at room temperature the primary 
photochemistry of photosystem | proceeds via a triplet state of 
chlorophyll, and that the species piying rise to the emission signal 
is the primary electron acceptor of Photosystem I. (auth) 


14557 Detection of carcinogens as mutagens in the Salmonel- 
la/microsome test: assay of 300 chemicals. McCann, J.; Choi, E.; 
Yamasaki, E.; Ames, B.N. (Univ. of California, Berkeley). Proc. 
Natl. Acad. Sci. U.S.A.; 72: No. 12, 5135-5139(Dec 1975). 

About 300 carcinogens and non-carcinogens of a wide 
variety of chemical types have been tested for mutagenicity in the 
simple Salmonella/microsome test. The test uses bacteria as sensi- 
tive indicators for DNA damage, and mammalian liver extracts for 
metabolic conversion of carcinogens to their active mutagenic 
forms. Quantitative mutagenicity data from linear dose-res 
curves are presented: potency varies over a 10*-fold range. re 
is a high correlation between carcinogenicity and mutagenicity: 90 
percent (156/174) of carcinogens are mutagenic in the test and 
despite the severe limitations inherent in defining non-car- 
cinogenicity, few ‘’non-carcinogens'’ show any degree of mu- 
tagenicity. The results also demonstrate the great utility, and 
define the limitations, of the test in detecting environmental car- 
cinogens. (auth) 
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14554 Lactate dehydrogenase-catalyzed stereospecific hydrogen 
atom transfer from reduced nicotinamide adenine dinucleotide to 


14558 Rapid spectrophotofluorometric assay for indoleglycerol 
Hankins, C.N.; Largen, M.; Mills, S.E. (Univ. 


Ep San Diego). Anal. Biochem.; 69: No. 2, 510-517(Dec 
1975) 

id and sensitive spectrophotofluorometric assay for in- 

phosphate synthase is presented. The method is based 

fluorescence of the reaction product indoleglycerol 

has two advan’ over previously reported assays. 

is more sensitive and is useful for measuring rn activities in 

extracts containing materials that prohibit the use of other 
methods, (auth) 


14559 Rapid technique for the estimation of 
aden: and ribonucleic acid polymerase in plant tissues. 
Walter, T.J.; Mans, R.J. (Univ. of Florida, Gainesville). Plant 
Physiol.; 56: No. 6, 821-825(Dec 1975). 
Nucleic acid-dependent polynucleotide adenylyl fe 

(EC 2.7.7.19) and ribonucleic acid polymerase (EC 2.7.7.6) have 
been partially purified from maize tissues (Zea mays L.) utilizing 
ammonium sulfate precipitation and batch diethylaminoethylcellu- 
lose chromatography. The technique is applicable to the simultane- 
ous processing of up to eight samples of plant tissue and affords a 

id and reproducible means of assaying these two enzymes from 
small quantities of kernels or seedlings. The kinetic characteristics 
of the (aot d purified enzymes resemble those from more exten- 
sively purified preparations. (auth) 


14560 Zein synthesis in maize endosperm by polyribosomes at- 
tached to protein bodies. Burr, B.; Burr, F.A. (Oak Ridge National 
_-. TN). Proc. Natl. Acad. Sci. U.S.A.; 73: No. 2, 515-519(Feb 
). 
The protein bodies in maize endosperm are the sites of zein 
deposition. They are single membrane-bound vesicles with 
associated with the exterior surface of the membrane. 
These protein bodies were isolated by sucrose density gradients 
and ph mse by electron microscopy and polyacrylamide gel 
electrophoresis. Polyribosomes dissociated from the surface of the 
membrane by detergent treatment were placed into an amino-acid 
incorporating system. Based on alcohol solubility, amino-acid com- 
position, and molecular weight distribution, the product synthes- 
ized appeared to be largely, or entirely, zein. This su; the ex- 
istence of components which are — for the synthesis of zein 
at the protein body membrane surface 


14561 Analysis of mammalian tissue into lipid and lipid-free 
fractions using x and gamma radiation. Preuss, L.E.; Bolin, E.P.; 
Bugenis, C.K. (Ford Inst. for Medical Research, Detroit, MI). 
IEEE Trans. Nucl. Sci.; NS-23: No. 1, 549-550(Feb 1976). 

From 22. nuclear science symposium and 7. nuclear power 
systems symposium; San Francisco, CA, USA (19 Nov 1975). 

e fat and fat-free (muscle) constituents of soft tissue have 
mass absorption coefficients which are sufficiently separated in the 
10—100 keV range as to allow the relative proportions of each of 
these components to be non-destructively determined by photon 
absorptiometry. The use of a dual photon beam eliminates varia- 
tions due to sample density and thickness, thus making the method 
suitable for in vivo as well as in vitro work. 


14562 Separation of nucleic acid components on polyacryla- 
mide gel columns. Khym, J.X. (Oak Ridge National Lab., TN). 
Anal. Biochem.; 71: No. 1, 231-242(Mar 1976). 

The exclusion and sorptive properties of the polyacrylamide 
gel Bio-Gel P-2 for low-molecular-weight anionic species allows 
separations of nucleic acid components to be effected in dilute al- 
kaline borate buffer at pH 8.8. The degree of ionization, deter- 
mined by pH, fixes the elution position of the compounds chro- 
matographed in this system. Optimum conditions are given for 
pope group separations as well as many other useful separations 

ic ackd components and related compounds. (auth) 


14563 Optimal conditions and specificity of interaction of a 
chromosomal 


distinct class of nonhistone with DNA. 
Thomas, T.L.; Patel, G.L. (Univ. of Georgia, Athens). Biochemis- 
try; 15: No. 7, 1481- 1489(6 Apr 1976). 

A subclass of nonhistone chromatin proteins with high DNA 
affinity has been isolated from rat liver. The interaction of the iso- 
lated proteins with DNA in vitro was characterized utilizing a 
nitrocellulose filter binding technique. The temperature, time, con- 
centration, ionic strength, and pH dependence were characterized. 
Optimal interaction was observed at 0.19 M NaCl, pH 7.5, with a 
protein to DNA ratio of 13 (w/w). Equilibrium and kinetic com- 
petition experiments indicated that these proteins interact op- 
timally with A-T rich and single-stranded DNA. The data also sug- 
ye these proteins might affect the helix-coil transition of 


TRACER TECHNIQUES 
REFER ALSO TO CITATION(S) 13835 


(EUR—5333e) study of 

tion. Program of the research and 

and lead. Sabbioni, E.; Girardi, F.; Marafante, 
E. (Commission of the Eu Communities, Ispra (Italy). Joint 
Research Centre). 1975. 43p. Dep. NTIS (US Sales Only) $4.00. 
EUR FB 200.-. 

Pollutant metals selected for long term experiments were 

Cd, Zn, Se, Hg, and Cr; metals selected for short term experiments 
were Pb, V, Ni, and Be. Cadmium-109, *S, and “Pb were used as 
tracers. Studies included: preparation and administration of 
radiotracers, sacrifice, dissection, and counting of isolated organs 
of rats; separation of "subcellular fractions by differential centrifu- 
gation; fractionation of purified organelles into their components; 
chromatographic separation of organelle components; analytical 
and preparative electrophoresis; and characterization of the metal 
binding component. Preliminary results are presented by means of 
tables and graphs. (HLW) 
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14565 (CONF-760315—2) Megakaryocytopoiesis. Odell, T.T. 
(Oak Ridge National Lab., Tenn. (USA)). 1976. Ilp. Dep. NTIS 
$3.50. 

From 29. annual symposium on fundamental cancer 
research; Houston, Texas, United States of America *USA® (10 
Mar 1976). 

Some topics discussed are: maturation of megakaryocytes by 

idy rather than by cell division; DNA replication; time 
period to accomplish maturation from diploid precursor; stimula- 
tion of megakaryocytopoiesis by induction of thrombocytopenia; 
labeling index of various maturation stages; evidence for existence 
of thrombopoietin; and mechanism by which thrombopoietin 
stimulates megakaryocytopoiesis. The evidence supports the 
hypothesis that some factor associated with platelet mass nates 
thrombopoietin uction and thereby megakaryocytopoiesis and 
platelet production. (HLW) 


14566 (LA-UR—76-331) Cell-cycle-related biosynthesis. 
Tobey, R.A.; Hildebrand, C.E. (Los Alamos Scientific Lab., 
N.Mex. (USA)). 1976. Contract W-7405- -Eng-36. 29p. (CONF- 
760315—1). Dep. NTIS $4.00. 

From 29. annual symposium on fundamental cancer 
research; Houston, Texas, United States of America *USA® (10 
Mar 1976). 

The state of chromatin during the cell cycle was examined 
usin synchronized cultures of CHO hamster cells. Results su 
Mazia’s dynamic chromosome cycle model and indicate that DNA- 
interactive chemotherapeutic agents elicit different types of kinetic 
responses in treated cells, suggesting a degree of specificity of in- 
teraction between various alkylating and intercalating agents and 
the genome. Effects of sarkosyl crystals, heparin, and 
chemotherapeutic agents, neocarzinostatin and adriamycin, on 
chromation are discussed. (HLW) 


14567 (ORNL-tr—4127) Optical ey | of cell 

in shooting rice callus tissue. Maeda, E.; Saka, H. Translated ; 
Kubota from Nippon Sakumotsu Gakkai Kiji; 42: 442-453(1973). 
17p. Dep. NTIS $3.50. 

The effects of successive generation culture and tempera- 
ture on shoot differentiation of the rice callus were investigated. 
The results so obtained were used to establish the conditions for 
following the appearance and disappearance of starch granules 
during greening and the cell structure at the greening sites. 
Although the formation of roots was seen in a 15th generation cal- 
lus of Te-Tep, shoot differentiation was almost totally absent from 
the 9th generation of the Aichi Asahi callus. Tompoestees condi- 
tions had li little effect on shoot differentiation but caused significant 
differences in the degree of growth. When a rice callus section was 
treated with Lugol solution, small starch granules colored purple to 
reddish purple were observed. Large starch granules stained deep 

rple were also found at the greening sections of callus that had 
se placed in a shoot differentiation culture. Starch granules were 
found in callus that had been 9 a in a shoot differentiation sup- 
pression culture containing giberellin 


Pee a 7-amino-actinomycin D as a cytochemical 
tral properties. Gill, J.E.; Jotz, M.M.; Young, S.G.; Prades, 4; 
ta, S.K. (Univ. of California. Livermore). J. Histochem. 
23: No. 11, 793-799( 1975). 
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The optical absorption and fluorescence characteristics of 7- 
amino-actinomycin D were determined to evaluate its potential as 
a fluorescent cytochemical probe. At pH 7.0, the absorption max- 
imum and fluorescence excitation maximum are both at 503 nm; 
the fluorescence emission is at 675 nm. When this compound 
forms complexes with DNA in solution, the absorption and 
fluorescence excitation maxima shift to 543 nm and the 
fluorescence emission shifts to 655 nm. The fluorescence quantum 
= is 0.016 for 7-amino-actinomycin D free in solution and 0.01- 

.02 for complexes with native DNA. The 7-amino-actinomycin D 
also exhibits fluorescence shifts characteristic of binding when put 
into solution with ow mage . poly(dG-dC), but not with 
poly(dI-dC) . poly(dI-dC). The spectral characteristics are the 
same at pH 7.0 whether the solvent is 0.01 M PO, with 0.0001 M 
EDTA or Earle’s salts with 0.025 M N-2-hydroxyethylpiperazi 
N!.2-ethanesulfonic acid. (auth) 


14569 Some problems associated with low temperature 
tion in the SEM. Hayes, T.L. (Univ. of California, 
Berkeley); Koch, G. pp 35-42 of In Scanning electron mic 

1975. Part I. Berkeley, CA, USA; Univ. of California (1975). 

From Annual scanning electron micr mposium of 
the ITT Research Inst.; ding IL, USA (Apr 1975), 

In order to perform micr« ipulation on frozen specimens 
in the SEM, specimen temperature must be kept sufficiently low 
that sublimation will be negligible during the required observation 

iod. The micromanipulator needle must also be cooled to 
prevent local melting and drying during the manipulation. Because 
the specimen itself is one of the coldest surfaces in the specimen 
chamber and can act as a ''cold finger,’’ special attention should 
be paid to efforts to monitor and reduce condensables in the 
— chamber atmosphere. Results with a test specimen 
(Pelargonium leaf) indicate that SEM micr« ipulation can be 
performed at low temperatures (-150°C) with minimum sublima- 
tion over periods of time that would allow for quite extended 
maneuvers. Fresh surfaces can be produced by fracture over small 
areas of the specimen, even down to the fractures of a single cell 
on the plant surface. Particulates can be removed from the surface 
to allow study of the frozen specimen surface beneath. The 
separate problem of initial rapid freezing with minimum artifacts is 
an integral part of low temperature micri ipulation, but has 
been reviewed extensively in recent reports by others. (auth) 


14570 Induction of mitosis in the cultured rabbit lens initiated 
by the addition of insulin to medium KEI-4. Reddan, J.R.; Unakar, 
N.J.; Harding, C.V.; hi, M.; Saldana, G. (Oakland Univ., 
Rochester, Mi). Exp. Eye Res.; 20: 45-61(1975). 

The epithelium of lenses cultured in KEI-4, a completely 
defined medium formulated with specific reference to the 
biochemistry and physio! of the rabbit lens, exhibits a pattern 
of cell division similar to that noted for the organ in situ. Initial 
fluctuations in mitotic activity occurred in the area of the germina- 
tive zone during the first 24 hr of culture. Mitosis decreased at | 
hr, was extremely low at 3 hr and returned to values comparable 
for lens in vivo by 22 hr. The precipitous drop in mitosis noted at 
3 hr is in part attributable to the isolation of the lens from adjoin- 
ing tissue. The addition of insulin to KEI-4 triggers a 
SS burst of DNA synthesis throughout the central 

epithelium. The activation uires the intact hormone; 
neither proinsulin nor the A and/or B chains of insulin, nor glu- 
= nor zinc chloride can initiate mitosis. The gamma-globulin- 

ich fraction of rabbit serum can also stimulate mitosis. The addi- 
tion of dibutyryl adenosine 3':5' cyclic monophosphate 
(DBeAMP) plus theophylline to KEI-4-insulin inhibits mitosis and 
prevents the cells from entering the synthetic phase of the cell 
cycle. Theophylline alone or DBeAMP alone brings about a 90 
percent reduction in the insulin-induced mitotic responses. Lenses 
exposed to insulin show a marked increase in RNA synthesis and 
also exhibit an increased binding of tritiated actinomycin D at | 
and 3 hr of culture relative to KEI-4 controls. The hormone ap- 
parently activates the genome including those genes governing cell 
division. The system is amenable for long-term culture of the mam- 
malian lens and since the constituents of the medium are known it 
should be possible to determine the factor(s) in the medium 
poe in conjunction with insulin, are needed for the induction of 
cell division. 


14571 Cc sterility factors in Vicia faba L. Edwardson, 
J.R.; Bond, D.A.; Christie, R.G. (Univ. of Florida, Gainesville). 
Genetics; 82: No. 3, 443-449(Mar 1976). 
Tissues of cytoplasmic male sterile, maintainer, restorer, and 
restored lines, and sterile plants which reverted to fertility in Vicia 
4 were examined in ultrathin sections. Cytoplasmic spherical 
bodies (CSB), ca. 70 nm in diameter, were observed in tissues of 
all sterile plants but not in tissues of maintainer, restorer or 
restored sterile plants. No CSB were observed in a reverted fertile 
branch of a tiller-sterile plant, nor in 5 of 6 reverted fertile plants. 
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One reverted fertile plant contained CSB in ovules. It is proposed 
that the CSB are the sites of, or possibly, products of, sterility fac- 
tors in Vicia faba. 

induced by 2- 


14572 Increased cytolytic T phocyte 
in mixed and 


mechanisms of action. Harris, J.W.; MacDonald, H.R.; Engers, 
H.D.; Fitch, F.W.; Cerottini, J.C. (Swiss Inst. for Experimental 
Cancer Research, Lausanne). J. Immunol.; 116: No. 4, 1071- 
1077(Apr 1976). 

The 20- to 50-fold increase in cytolytic T phocyte 
(CTL) activity caused by the addition of 50 uM a 
toethanol (2-ME) at the onset of a one-way murine mixed leuko- 
cyte culture (MLC) between C57BL/6 and DBA/2 splenic lympho- 
cytes to be unrelated to early events in the culture: if 2- 
ME was present for the first 24 hr of culture only, there was no in- 
crease on day 4, but if addition of 2-ME was delayed until the last 
24 hr of culture, the CTL activity was almost as high as that of 
cultures that were exposed to 2-ME for the entire 4-day culture 

riod. The increase of CTL activity caused by delayed addition of 
-ME (‘’2-ME rescue’’) was used to investigate the mechanism by 
which the thiol induces differentiation of CTL from precursor 
cells. 2-ME rescue was mimicked by two other thiols, dithiothreitol 
and cysteamine phosphate, but at higher concentrations. Because 
the latter compound has no free sulfhydryl group until it diffuses 
into cells and is enzymatically dephosphorylated, we conclude that 
thiols may increase differentiation of CTL from precursor cells by 
an intracellular process involving free sulfhydryl groups rather than 
by interaction with membrame sulfhydryls or destruction of inhibi- 
tor cells or their products. 
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REFER ALSO TO CITATION(S) 14551, 14649, 14650, 14651, 
14652, 14653, 14654, 14789 


14573 (CONF-751031—2) Investigations for transmitted 
genetic effects of hycanthone in mice. Russell, W.L.; Generoso, 
W.M. (Oak Ridge National Lab., Tenn. (USA)). 1976. 1p. Dep. 
NTIS $3.50. 

From International conference on schistosomiasis; Cairo, 
United Arab Republic (18 Oct 1975). 

Repeated as well as single doses of hycanthone were ad- 
ministered to two different strains of mice for tests on transmitted 
deficiencies and gene mutations. No dominant lethal effects were 
found in male mice following intraperitoneal injection of 50 times 
the therapeutic dose and no mutations were observed in more than 
16,000 offspring from injected males. When females were injected 
intraperitoneally, there was a reduction in litter size and an in- 
crease in frequency of x-chromosome loss. However, when injec- 
tions were given intramuscularly or subcutaneously, there was no 
effect on litter size and the effect on x-chromosome loss was 
greatly reduced. Results of these studies suggest that there is no 
genetic basis for changing the WHO conclusion that there are no 
reasons sufficient to justify a recommendation that the use of 
h thone for the treatment of schistosomiasis should cease. 
(HLW) 

14574 (ORO—4024-5) Effect of radiation-sensitive mutations 
and t (carci on bacterial recombination and mu- 


tagenesis. Progress report. Matney, T.S. (Texas Univ., Houston 
(USA). Graduate School of Biomedical Sciences). 26 Mar 1976. 
Contract E(40-1)-4024. 12p. Dep. NTIS $3.50. 

ress is reported in the following areas of research: gene 
sequence in the histidine operon of Escherichia coli and Salmonel- 
la typhimurium; mapping of the malate dehydrogenase locus, effect 
of excisionless mutations on the reciprocity of an exchange type of 
recombination in diploid bacteria; and identification of active mu- 
tagen formed from N—OH-acetylaminofluorine (HLW) 


14575 Serine substitutions caused by an ochre suppressor in 
= Liebman, S.W.; Stewart, J.W.; Sherman, F. (Univ. of 
ochester, NY). J. Mol. Biol.; 94: 595-610(1975). 

The suppressor SUQS in yeast can cause the production of 
approximately 10 to 20 percent of the normal amount of iso-1- 
cytochrome c when coupled to the ochre (UAA) mutants cycl-2 
and cycl-72. The iso-1-cytochromes c contain residues of serine at 
positions that correspond to the sites of the ochre codons. SUQS is 
efficient only in strains having the non-mendelian factor psi*, 
although the low amount of ye iso-1-cytochrome c from a 
psi~ SUQS5 cycl-72 strain was also shown to contain serine at the 


ochre site. Thus SUQS differs from the eight other characterized 
suppressors of UAA in yeast, which were previously shown to in- 
sert residues of tyrosine at ochre sites (Gilmore et al., 1971) and 
which are only effective in strains having the non-Mendelian factor 


effects poss 

pus: J 

rafante, 

). Joint 
$4.00. 
$ were 

riments 
eq as 

ion of 

organs 
ntrifu- 

onents; 

lytical 
metal 

ans of 
T.T. 
NTIS 

ancer 

(10 

es by 
ula- 

enia; 
nce 

dietin 
the 

slates 
and 

NF. 

ncer 
(10 

ined 
A- 

etic 
in- 

and 

and 

on 

H. 

13). 

ed. 

for 

les 

es. 

om 

di- 

ant 

as 

to 

ad 

re 

p- 

J; 


ochre allele cycl-9, but with a very low efficiency of approximate- 
0.4 percent, while it does not appear to act at all on amber 
(UAG) mutants. SUQS was found to be 6.4 cM (centiMorgans) 
from tyr7 on chromosome XVI. It is suggested that the gene 
product of SUQS is serine tRNA. (auth) 


14576 Fate of stable chromosomal aberrations. Carrano, A.V.; 
Minkler, J.; Piluso, D. (Univ. of California, Livermore). Mutat. 
Res.; 30: 153-156(1975). 

Stable chromasomal aberrations which are carried through 
cell divisions were studied to determine their fate. Human tissue 
cultures were exposed to x radiation and stable chromosomal aber- 
ration clones were established. Results supported the concept that 
only cells with intact euchromatic DNA complement are capable 
of proliferation in a senescing diploid cell strain. Selection was also 
examined. (JWP) 


14577 Role of DNA sequences in genetic recombination in the 


determined by five mapping 
procedures. Moore, C.W.; Sherman, F. (Univ. of Rochester, NY). 
Genetics; 79: 397-418(Mar 1975). 

Recombination rates have been examined in two-point 
crosses of various defined cycl mutants using five mapping 
methods. Nucleotide sequences of mutant codons were identified 
in previous studies from alterations in functional iso-1-cytochromes 
c produced by in nic revertants. Heteroallelic diploids were 
analyzed for rates of mitotic recombination that occurred spon- 
taneously and that were induced with x rays, ultraviolet light and 
the near-ultraviolet light emitted by sunlamps, as well as rates of 
meiotic recombination that occur after sporulation Frequencies of 
both mitotic and meiotic recombination do not necessarily cor- 
respond with physical distances separating altered nucleotides. The 
most extreme discrepancy involved two adjacent intervals of thir- 
teen base pairs which differed approximately thirtyfold in their 
spontaneous and x-ray-induced recombination rates. Marked dis- 
proportions between genetic and physical distances appear to be 
due to the interaction of the two nucleotide sequences in the 
heteroallelic combination and not to the sequences of the mutant 
codons alone. Recombination values that were obtained by all five 
methods could not be used to establish the correct order of mutant 
sites. Relationships of the recombination rates for the various pair- 
wise crosses are different after mitosis from those after mitosis, 
—— that these two recombinational processes are to some 
extent different in their dependence on particular nucleotide con- 
figurations. On the other hand, the relationships of the rates in- 
duced by uv-, sunlamp-, and x-irradiation were identical or very 
similar. In addition to the intrinsic properties of the alleles affect- 
ing frequencies of mitotic and meiotic recombination rates, two- to 
threefold variations in recombination rates could be attributed to 
genetic backgrounds. (auth) 


14578 Maintenance of allozyme polymorphisms in experimental 
populations of Fontdevila, A. (Univ. of Santiago, Com- 
postela, Spain); Mendez, J.; Ayala, F.; McDonald, J. Nature 
(London); 255: 149-151(8 May 1975). 

Experiments were conducted with Drosophila on the main- 
tenance of allozyme polymorphisms as it relates to the adaptive 
value of allozyme variation. Evidence gathered did not rule out 
selection as responsible for maintenance of allozyme polymor- 
phisms and the suggestion is made that selection was taking 
place,if only indirectly. (JWP) 


14579 Human diseases with altered DNA repair 
processes. Cleaver, J.E. (Univ. of California, San Francisco); Boot- 
sma, D.; Friedberg, E. Genetics; 79: 215-225(Jun 1975). : 
DNA repair of single-strand breaks (produced by ionizing 
radiation) and of base damage (produced by ultraviolet (UV) 
light) are two repair mechanisms that most mammalian cells pos- 
sess. Genetic defects in these repair mechanisms are exemplified 
by cells from the human premature-aging disease, progeria, which 
fail to rejoin single-strand breaks, and the skin disease, xeroderma 
pigmentosum (XP), which exhibits high actinic carcinogenesis and 
involves failure to repair base damage. In terms of the response of 
XP cells, many chemical carcinogens can be classified as either X- 
ray-like (i.e., they cause damage that XP cells can repair) or UV- 
like (i.e., they cause damage that XP cells cannot repair). The first 
group contains some of the more strongly carcinogenic chemicals 
(e.g., alkylating agents). XP occurs in at least two clinical forms, 
and somatic cell hybridization indicates at least three complemen- 
tation groups. In order to identify cell lines from various different 
laboratories unambiguously, a modified nomenclature of XP lines 


is proposed. (auth) 


the cytoplasmic petite 
myces cerevisiae. Faye, G. (CNRS, Gif-sur-Yvette, France); Ku- 
jawa, C.; Fukuhara, H.; Rabinowitz, M. Biochem. Biophys. Res. 
Commun.; 68: No. 2, 476-482(26 Jan 1976). 

The 16S ribosomal RNA gene of yeast mitochondria was 
titrated in various cytoplasmic petite mutants by DNA-RNA 
hybridization. The gene was located close to the prolyl transfer 
RNA gene. The properties of the rho- strains suggest that the gene 
order would be: -P/sub I/-16S-prolyl tRNA-valyl tRNA-(tRNAs)- 
R/sub I/-R/sub IIl/-; the 23S ri mal gene is far from the 16S 
one. Several petite mutants were found which have retained, in ad- 
dition to many transfer RNA genes, both of the 23S and 16S 
ribosomal RNA genes. The two genes seem to be transcribed in 
these mutants. (auth) 


14581 Inhibition of growth by amber suppressors in yeast. 

Liebman, S.W.; Sherman, F. (Univ. of Rochester School of 

= and Denistry, NY). Genetics; 82: No. 2, 233-249(Feb 
). 

Strains of the yeast Saccharomyces cerevisiae that contain 
highly efficient amber (UAG) suppressors grow poorly on nutrient 
medium, while normal or nearly normal growth rates are observed 
when these strains lose the suppressors or when the suppressors 
are mutated to lower efficiencies. The different growth rates ac- 
count for the accumulation of mutants with lowered efficiencies in 
cultures of strains with highly efficient amber suppressors. Genetic 
analyses indicate that one of the mutations with a lowered efficien- 
cy of suppression is caused by an intragenic mutation of the amber 
suppressor. The inhibition of growth caused by excessive suppres- 
sion is expected to be exacerbated when appropriate suppressors 
are combined together in haploid cells if two suppressors act with 
a greater efficiency than a single suppressor. Such retardation of 
growth is observed with combinations of two UAA (ochre) sup- 
pressors (Gilmore 1967) and with combinations of two UAG sup- 

when the efficiencies of each of the suppressors are within 
a critical range. In contrast, combinations of a UAA suppressor 
and a UAG suppressor do not affect growth rate. Apparently while 
either excessive UAA or excessive UAG suppression is deleterious 
to yeast, a moderate level of simultaneous UAA and UAG suppres- 
sion is not. (auth) 


14582 Displaced and tandem duplications in the long arm of 
chromosome 10 in maize. Dooner, H.K.; Kermicle, J.L. (Univ. of 
Wisconsin, Madison). Genetics; 82: No. 2, 309-322(Feb 1976). 
Lc, an anthocyanin pigmenting factor mapping somewhat 
more than one unit distal to R is borne on a chromosomal seg- 
ment which is homologous with part of the R-r: standard 
duplicated segment. Deficiencies and tandem duplications of the R 
to Le region arise from exchanges within these obliquely paired 
homologous segments. The deficiencies are transmitted with a high 
although reduced, frequency by the male gametophyte and are 
homozygous viable. Yet, the R to Lc region is not duplicated 
either proximal to R or distal to Lc. Thus the Lc-marked segment 
and either the P- or the S-marked segment of R-r constitute a dis- 
placed duplication. Such an arrangement can initiate a tandem and 
displaced duplication cycle. No evidence was obtained for frac- 
tionation of the compound phenotype conditioned by Lc. (auth) 


14583 Unit of selection in Drosophila mercatorum. I. The in- 
teraction of selection and meiosis in strains. 
Templeton, A.R.; Sing, C.F.; Brokaw, B. (Univ. of Michigan, Ann 
Arbor). Genetics; 82: No. 2, 349-376(Feb 1976). 

An po problem in population genetics is the deter- 
mination of the level of genetic organization to which fitness mea- 
sures can be ascribed that yield an adequate description or predic- 
tion of the outcome of selection in ulations. To study this 
problem, we used two strains of Drosophila merca torum (S-1-Im 
and O-3-Im) that are capable of both sexual and parthenogenetic 
reproduction, a feature that allows us to experimentally control 
many factors which affect genetic variability. Both S and O 
reproduce parthenogenetically by ‘’pronuclear duplication,’ a 
mechanism that retains normal meiosis (and hence crossing over 
and assortment) but results in homozygosity for all loci in a single 
generation. Since an isozyme survey indicated that S and O differ 
at a third of their loci, we hypothesized that S and O have adapted 
in genetically distinct fashions to the genetic environment of total 
homozygosity. This is tested by breeding females that are S-O 
hybrids for 100 percent, 60 percent and 40 percent of their 
genetic backgrounds, and scoring their respective parthenogenetic 
fare rp for four isozyme and two visible markers. The data col- 
lected gave evidence for a coadaptation to total homozygosity in- 
volving non-additive and non-multiplicative interactions between 
non-alleles. (auth) 


14584 Genetics and complementation of Haemophilus influen- 
zae mutants deficient in adenosine 5'-triphosphate-dependent 
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nuclease. Kooistra, J.; Small, G.D.; Setlow, J.K.; oo R. 
(Brookhaven National Lab., Upton, NY). J. Bacteriol.; 126: No. 1, 
31-37(Apr 1976). 

Eight different mutations in Haemophilus influenzae leading 
to deficiency in adenosine 5’-triphosphate (ATP)-dependent 
nuclease have been investigated in strains in which the mutations 
of the originally mutagenized strains have been transferred into the 
wild type. Sensitivity to mitomycin C and deoxycholate and com- 

ntation between extracts and deoxyribonucleic acid (DNA)- 
dependent ATPase activity have been measured. Genetic crosses 
have provided information on the relative position of the mutations 
on the genome. There are three complementation groups, cor- 
responding to three genetic groups. The strains most sensitive to 
mitomycin and deoxycholate, derived from mutants originally 
selected on the basis of sensitivity to mitomycin C or methyl 
methanesulfonate, are in one group. Apparently all these sensitive 
strains lack DNA-dependent ATPase activity, as does a strain in- 
termediate in sensitivity to —_— which is the sole 
——— of another group. re are four strains that are 
tively resistant to deoxycholate and mitomycin C, and all of 
these contain the ATPase activity. 


METABOLISM 


REFER ALSO TO CITATION(S) 14445, 14542, 14575, 14649, 
14650 


report, January—December 1974. Ecolo- 
. (Argonne National Lab., Ill. (USA)). 1974. Contract W-31- 
-Eng-38. 202p. Dep. NTIS $7.60. 
parate abstracts were prepared for the 26 papers of the 
. All were included in ERDA Energy Research Abstracts and 
21 were included in Nuclear Science Abstracts. (HLW) 


14585 (ANL—75-3(Pt.3)) Radiological and Environmental 
Research Division annual 


14586 (CONF-760336—1) Modified nucleosides in urine: 
selective removal and analysis. Uziel, M.; Smith, L.H.; Taylor, S.A. 
ry Ridge National Lab., Tenn. (USA)). 1976. 34p. Dep. NTIS 


From 8. annual ium on advanced analytical concepts 
for the clinical reat ay Ridge, Tennessee, United States of 
America *USA® (25 Mar 1976). 

Because excretion levels of certain nucleosides have been 
observed to increase in cancer patients, detection and treatment of 
the disease would be enhanced by rapid, simple quantitation of 
such nucleotides. To facilitate these analyses in urine, a specific 
absorbent for nucleosides was prepared. The affinity absorbent gel 
contains an immobilized acid group that 
binds cis-diols, as in ribonucleosides, which can then be quantita- 
tively recovered by elution with acetic acid. (auth) 


14587 Nitrate uptake and assimilation by wheat seedlings dur- 
ing initial exposure to nitrate. Ashley, D.A.; Jackson, W.A.; Volk, 
R.J. (North Carolina State Univ., Raleigh). Contract AT(40-1)- 
2410. Plant Physiol.; 55: 1102-1106(1975). 

Nitrate uptake, reduction, and translocation were examined 
in intact, 14-day-old, nitrogen-depleted wheat (Triticum vulgare. 
var Knox) seedlings during a 9-hour exposure to 0.2 mM 
Ca(NO;),. The nitrate uptake rate was low during the initial 3- 
hour period, increased during the 3- to 6-hour period, and then 
declined. By the 3rd hour, 14 percent of the absorbed nitrate had 
been reduced, and this increased to 36 percent by the 9th hour. 
Shoots accumulated reduced ""N more rapidly than roots and the 
ratio of reduced '5N to '5N-nitrate was higher in the shoots. A sig- 
nificant proportion of the total reduction occurred in the root 
system under these experimental conditions. Accumulation of '*N 
in ethanol-insoluble forms was evident in both roots and shoots by 
the 3rd hour and, after 4.5 hours, increased more rapidly in shoots 
than in roots. An experiment in which a 3-hour exposure to 0.2 
mM Ca('*NO,), was followed by a 12-hour exposure to 0.2 mM 
Ca(*NO;B2 revealed a half-time of depletion of root nitrate of 
about 2.5 hours. A large proportion of this depletion, however, 
was due to loss of '*N-nitrate to the ambient '‘N-nitrate solution. 
The remaining pool of '5N-nitrate was only slowly available for 
reduction. Total '*N-translocation to the shoot was relatively effi- 
cient during the first 3 hours after transfer to Ca('*NOs), but it es- 
sentially ceased after that time in spite of significant pools of *N- 
nitrate and a-amino-"*N remaining in the root tissue. (auth) 


14588 sensitive monosaccharide 

e cells. Kimmich, 

G.A.; Randles, J. (Univ. of Rochester, NY). J. Membrane Biol.; 23: 
57-76( 1975). 

A monosaccharide transport system in addition to the active 

Na*-dependent system characteristic of the brush border surface of 
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vertebrate intestinal tissue has been identified in isolated chick in- 
testinal epithelial cells. The newly described system differs in 
several characteristics from the Na*-dependent process, including 
function in the absence of Na*; a high sensitivity to phloretin, rela- 
tive insensitivity to phlorizin; different substrate specificity; and a 
very high K/sub T/ and V/sub max/. The system apparently func- 
tions only in a facilitated diffusion manner so that it serves to 
move monosaccharide across the cell membrane down its chemical 
gradient. An appreciable fraction of total sugar efflux occurs via 
the Na*-independent carrier from cells which have accumulated 
Sugar to a steady state. Phloretin selectively blocks this efflux so 
that a normal steady-state sugar gradient of seven- to eightfold is 
transformed to a new steady-state gradient which is greater than 
14-fold. Locus of the new system is tentatively ascribed to the 
serosal cell surface where it would serve for monosaccharide 
— between enterocyte and lamina propria of the villus. 
(auth) 


14589 Observation of a new EPR transient in chloroplasts that 
may reflect the electron donor to photosystem II at room tempera- 
ture. Blankenship, R.E.; Babcock, G.T.; Warden, J.T.; Sauer, K. 
(Univ. of California, Berkeley). FEBS (Fed. Eur. Biochem. Soc.) 
Lett.; 51: No. 1, 287-293(Mar 1975). 

An EPR transient is reported with a spectrum similar to 
Signal II which is observed in O,-evolving spinach chloroplasts at 
room temperature. This transient is interpreted as arising from the 
electron donor to PS II. (JWP) 


14590 Metabolic indicator of photoperiodic Hillman, 
W.S. (Brookhaven National Lab., Upton, NY). Proc. Natl. Acad. 
Sci. U.S.A.; 73: No. 2, 501-504(Feb 1976). 

Characteristics of CO, output patterns of axenic cultures of 
Lemna perpusilla are being sought that would serve as biochemi- 
cally definable indicators of the crucial photoperiodic events dur- 
ing inductive light/dark schedules, using cycles with skeleton main 
light periods and overall periodicities of 24 hr. As the length of the 
main light period is increased over the range 4-10 hr, the daily 
times of maximal output on nitrate or ammonium media shift 
about 2.5 hr; there is a precisely parallel shift in the time of max- 
imal photoperiodic sensitivity of flowering to a night interruption. 
These times do not depend on either a ‘’dawn’’ or a ‘‘dusk’’ signal 
alone, but are functions of both. The time of maximal daily CO, 
output on aspartate medium reflects only the dawn signal, suggest- 
ing that the display of some component of CO, flux coupled to the 
photoperiodic timing mechanism can be controlled by modifying 
nitrogen metabolism. 


14591 Demonstration of subpopulations of Dane 
Kaplan, P.M.; Ford, E.C.; Purcell, R.H.; Gerin, J.L. (National Inst. 
of Allergy and Infectious Diseases, Bethesda, MD). J. Virol.; 17: 
No. 3, 885-893(Mar 1976). 
Two populations of Dane particles were isolated from the 
of individuals carrying hepatitis B surface anitgen. These 
populations had densities in CsCl of 1.22 and 1.20 g/ml. En- 
nous DNA polymerase activity was found to be associated 
only with the heavier of these two populations. Using a positive 
stain, electron microsopic examination of these particles suggested 
that the heavier particle contained nucleic acid in its core whereas 
the lighter particle appeared empty. Cores isolated from Dane par- 
ticles with densities of 1.22 and 1.20 g/ml banded in CsCl at densi- 
ties of 1.36 and 1.30 g/ml, respectively. Endogenous DNA 
polymerase activity was associated only with the higher density 
core particles. 
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14592 Regional imaging with '*O. Russ, G.A.; Bigler, R.E.; 
Dahl, J.R.; Kostick, J.; McDonald, J.M.; Tilbury, R.S.; Laughlin, 
J.S. (Memorial Sloan-Kettering Cancer Center, New York). JEEE 
Trans. Nucl. Sci.; NS-23: No. 1, 573-576(Feb 1976). 

From 22. nuclear science symposium and 7. nuclear power 
systems symposium; San Francisco, CA, USA (19 Nov 1975). 

The metabolic significance of the distribution of labeled ox- 
ygen was studied in the dog by inhalation of gas mixtures labeled 
with oxygen-14 (T/sub '/,/ = 71 seconds) maintained at a constant 
level of activity. Under steady-state conditions, whole body images 
were develo by detection of the itron annihilation emissions 
with a dual head rectilinear scanner in the coincidence mode. 


MEDICINE 


REFER ALSO TO CITATION(S) 14153, 14182, 14258, 14266, 
14285, 14286, 14287, 14288, 14586 
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14593 (CONF-751175—1) Some thoughts on the selection of 
screen-film combinations and evaluation of their per- 
formances. Doi, K.; Rossmann, K. (Chicago Univ., Ill. (USA). 
Dept. of Radi ; Franklin McLean Memorial Research Inst., 
a Ill. (USA)). 1975. Contract E(11-1)-69. 21p. Dep. NTIS 


‘From 1. i receptor conference on film-screen combina- 
tion; Washington, District of Columbia, United States of America 
(13 Nov 1975). 


In order to make an intelligent choice of a screen-film com- 
bination in di i a: must study the 
i i H ity di ic accuracy. vel 
of tar image are. tring 
developed; some results for three screen-film systems are 
presented. (auth) 3 


14594 Copper and zinc levels in serum from human patients 

with sarcomas. Fisher, G.L.; Byers, V.S.; Shifrine, M.; Levin, A.S. 

Uae. of California, Davis). Cancer; 37: No. 1, 356-363(Jan 
). 


Serum r levels (SCL) and serum zinc levels (SZL) 
were evaluated in 19 patients with sarcomas, 12 of which were 
osteosarcomas at various stages. Patients with primary or meta- 
static osteosarcoma has elevated SCL, whereas amputated 
osteosarcoma patients who were clinically tumor-free had nearly 
normal SCL. Patients with primary osteosarcoma had elevated 
SZL, those with metastases had depressed zinc levels, and ampu- 
tated — who were clinically tumor-free had nearly normal 
SZL. Thus, the ratio of SCL:SZL in metastatic osteosarcoma pa- 
tients is higher than in patients with primary osteosarcoma. SCL 

L are compared to clinical histories for selected patients. 
Patients with the more advanced disease and poorest prognoses 
had the most elevated SCL and highest SCL:SZL ratios. It appears 
that the determination of SCL and SZL in osteosarcoma patients 
may be of value in prognosis and therapy evaluation; furthermore, 
the ratio of SCL:SZL may be useful in discriminating between pa- 
tients with primary and metastatic osteosarcoma. (auth) 


TRACER TECHNIQUES 


REFER ALSO TO CITATION(S) 13748, 13749, 14146, 14147, 
14148, 14149, 14150, 14151, 14152, 14154, 14155, 14156, 
14157, 14158, 14159, 14160, 14169, 14238, 14709 


14595 (BNL—20958) Indocyanine green labeled with '*I for 

studies of the . Lambrecht, R.M.; 
Ansari, A.N.; Wolf, A.P.; Atkins, H.L. (Brookhaven National Lab., 
ge N.Y. (USA)). 1975. 24p. (CONF-7509132—1). Dep. NTIS 


From Symposium on the biliary tract; Bordeaux, France (4 
Sep 1975). 

This report summarizes the results to develop an iodine-123 
labeled agent for dynamic studies of the hepato-biliary system. 
lodine-123 is an ideal nuclide for radiopharmaceuticals, because of 
its short half-life (T/sub '/,/ = 13.3 hr); its decay with a high 
abundance (83%) of 159 keV photons; and the reduced patient 
radiation exposure (a factor of 100 less than iodine-131). Indo- 
cyanine green, a tricarbanocyanine dye, was introduced by Hesel- 
tine and co-workers in 1956, has several characteristics which sug- 

ted that iodine-123 labeled ICG might be potentially useful for 

tic functional evaluation. The plasma clearance and biliary 

excretion kinetics of '*I-ICG (in dogs) will be com to ]- 
rose bengal and bromosulphalein labeled with iodine-125. 


14596 (CONF-751027—8) Clinical ‘CO, breath tests: 

and limitations. Schoeller, D.A.; Klein, P.D.; 
Schneider, J.F.; Solomons, N.W.; Watkins, J.B. (Argonne National 
Lab., Ill. (USA)). 1975. 15p. Dep. NTIS $3.50. 

From 2. international conference on stable isotopes; Oak 
Brook, Illinois, USA (20 Oct 1975). 

Methods were developed to perform “CO, breath tests and 
the limitations and sources of error in these tests were explored. 
The random error introduced during each step of the analysis was 
determined and it was found that the precision was limited by the 
fluctuations in the isotope ratio of the patient’s endogenous CO,. 
The detection limit was a 1.4 percent increase in the isotope ratio. 
This corresponds to an oxidation rate of 140 ae of 
singly labeled substrate to CO,. The use of stable isotope “C pro- 
vides a safe and sensitive alternative to the use of the radionuclide 
“C and extends the utility of CO, breath tests to the previously ex- 
empted populations of children and pregnant women. (auth) 


14597 (CONF-760119—1) 14’ x 17" film recorder for com- 
——a- scans. Morris, A.C. Jr.; Barclay, T.R.; Akin, T.E.; 

ansard, M.C.; Gibbs, W.D.; Modzelewski, C.U. (Oak Ridge Na- 
tional Lab., Tenn. (USA)). 1976. 20p. Dep. NTIS $3.50. 
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From 6. symposium on the sharing of 
and technology in nuclear medicine; Atlanta, dome q United 
States of America *USA® (26 Jan 1976). 

Physician of h d radionuclide 
scan results, presented in the form of small id pictures, has 
been very limited for a number of subjective reasons. A new 
recorder was designed and constructed that presents the results of 
computer augmented scans through a medium that is —_ familiar 
to doctors, the standard 14 in. x 17 in. x-ray film. (auth) 


14598 (CONF-760119—3) Non-linear image processing. Bell, 
P.R.; Dillon, R.S.; Bell, M.R. (Oak Ridge National Lab., Tenn. 
(USA)). 1976. 10p. Dep. NTIS $3.50. 

From 6. symposium on the sharing of computer praenare 
and tech in nuclear medicine; Atlanta, Georgia, United 
States of America *"USA® (26 Jan 1976). 

Processing of nuclear medicine images is generally per- 
formed by essentially linear methods with the non-negativity condi- 
tion being applied as the only non-linear process. The various 
methods used: matrix methods in signal space and Fourier or 
Hadamard transforms in frequency or sequency space are essen- 
tially equivalent. Further improvement in i can be obtained 
by the use of inherently non-linear methods. recent develop- 
ment of an approximation to a least-difference method (as op- 
posed to a least-square method) has led to an appreciation of the 
effects of data bounding and to the development of a more power- 
ful process. Data bounding (modification of statistically improba- 
ble data values) is an inherently non-linear method with considera- 
ble promise. Strong bounding depending on two-dimensional least- 
squares fitting yields a reduction of mottling (buttermilk effect) 
not attainable with linear processes. A pre-bounding process 
removing very bad points is used to protect the strong bounding 
process from incorrectly modifying data points due to the weight 
of an extreme but yet unbounded point as the fitting area ap- 
proaches it. (auth) 


14599 (CONF-760202—33) Modification of radiation hazards 
to the adult and its fetus from nuclear medicine procedures. 
Lathrop, K.A. (Chicago Univ., Ill. (USA). Dept. of Radiology; 
Franklin McLean Memorial Research Inst., Chicago, Ill. (USA)). 
1976. Contract E(11-1)-69. 25p. Dep. NTIS $3.50. 

From 9. topical symposium on operational health physics; 
Denver, Colorado, USA (9 Feb 1976). 

The effects of perchlorate on the quantitative distribution 
patterns of /sup 99m/Tc intravenously administered as _per- 
technetate in the human adult and its fetus were studied in a 
variety of situations and are summarized. Perchlorate, when ad- 
ministered shortly before /sup 99m/Tc, suppresses concentration in 
the adult thyroid gland, stomach, and urine; but tends to increase 
intestinal localization; and prolongs di from the blood. 
It also inhibits concentration in the placenta and fetus. The 
greatest reductions in fetal concentrations occur in the femur, 
spleen, stomach, and thyroid. The estimated radiation absorbed 
doses to the human fetus are about 80 mrad/mCi for /sup 99m/Tc- 
pertechnetate alone, and around 30 mrad/mCi if pretreatment with 
perchlorate is used. Previously localized /sup 99m/Tc may be 


released perchlorate from a gland and stomach, but 
not from placenta and fetus. (auth) 
14600 (FDA—76-8033) Applications of iodine-123 in nuclear 


medicine. Proceedings of a conference held in Rockville, Maryland, 
May 19—20, 1975. (Bureau of Radiological Health, Rockville, 
Md. (USA)). Mar 1976. 144p. (CONF-750564—). GPO $2.10. 

From lodine-123 planning conference; Rockville, Maryland, 
USA (19 May 1975). 

This publication contains the proceedings of the conference 
on Applications of lodine-123 in Nuclear Medicine, held May 19- 
20, 1975, in Rockville, Maryland. Various presentations and sub- 
sequent discussions identify issues and priorities concerning the use 
of iodine-123 in nuclear medicine procedures. Problems related to 
the production, distribution and medical application of iodine-123 
and other short-lived radionuclides are discussed. 


14601 Fate of thymic radioactivity after local labeling with 
'25Jododeoxyuridine. Laissue, J.A.; Chanana, A.D.; Cottier, H.; 
Cronkite, E.P.; Joel, D.D. (Brookhaven National Lab., Upton, 
NY). Blood; 47: No. 1, 21-30(Jan 1976). 

The thymic cortex was _locall labeled with 
'25[ododeoxyuridine ('*[UdR) in young adult mice in an attempt to 
provide a ~~ quantitative assessment of the fate of cortical 
thymocytes. imilarly operated and nonoperated mice given 
'21UdR intravenously were used for comparison. Analogous ex- 
periments were performed in adrenalectomized animals. More than 
90 percent of —_ activity present | day after labeling had been 
lost by day 8. That proportion of radioactivity contributed to a 
given organ by accumulation of labeled thymic migrants was esti- 
mated by comparison of values obtained after local labeling with 
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those acquired after systemic labeling. Thymic cell accumulation 
was apparent in the intestine, spleen, mesenteric lymph node, and 
femurs of locally labeled mice; however, only a few percent of the 
total activity lost from the thymus was accounted for in these 
-— organs. The pattern of fecal and urinary elimination of 

did not markedly differ in the various experimental groups, the 
bulk of the activity being recovered in the urine. The intestine 
could not be ruled out as a major site of thymocyte loss. Since sig- 
nificant radiation or pharmacologic toxicity was unlikely with the 
doses of '*IUdR used, the data indicated that the vast majority of 
newly formed th dies after a short life and only a small 
fraction of thymic migrants is longer lived. (auth) 


14602 Initial assessment of a simple functional image of ventila- 
tion. Alpert, N.M.; McKusick, K.A.; Correi, J.A.; Shea, W.; 
Brownell, G.L.; Potsaid, M.S. (Massachusetts General Hospital, 
Boston). J. Nucl. Med.; 17: No. 2, 88-92(Feb 1976). 

Several methods for quantitatively measuring regional ven- 
tilation using an inert gas such as “Xe have been described. One 
such me provides a functional image of washout. A particu- 
larly simple functional image may be derived from the mean transit 
time for clearance. Regional ventilation may thus be represented 
as a single image in which the spatial distribution of washout from 
multiple small regions of the lung is displayed. In 100 patients for 
whom such a functional image of ventilation was obtained, the 
functional image was found to be generally more useful and easier 
to interpret than sequential images taken during the period of 
washout. Distributions of half-time (t/sub 1/2/) for washout and 
the mean transit time (anti t) in the same lation were similar 
in shape, but the anti t distribution peaked about 15 sec later than 
the t/sub 1/2/ distribution. The mathematical simplicity of the 
functional image described here should permit its implementation 
on virtually any nuclear medicine computer system. (auth) 


14603 Simple kit for the of /sup 99m/Tc-labeled 
red blood cells. Smith, T.D.; Richards, P. (Brookhaven National 
Lab., Upton, NY). J. Nucl. Med.; 17: No. 2, 126-132(Feb 1976). 

From 21. annual meeting of the society of nuclear medicine; 
Philadelphia, PA (11 Jun 1974). 

A simple kit for the preparation of /sup 99m/Tc-labeled red 
blood cells in a closed sterile system is described. Whole blood (3 
to 6 ml) is automatically drawn from the patient into a 10-ml 
Vacutainer tube, containing a freeze-dried stannous citrate formu- 
lation, with heparin as an anticoagulant. The kit provides con- 
sistent 97 percent yields in 20 min with small blood samples. The 
radionuclide is added at the end of the labeling sequence to 
minimize operator exposure. Freeze-dried kits have performed well 
after more than 12 months. Some technetium solutions produced 
low labeling yields. Experimental evidence suggests that the poor 
ields ee ties to ps /sup 99m/Tc. This effect may explain 
—— yields obtained with some other radioph tical 
(auth) 


14604 Edge detection algorithms in nuclear medicine. Cahill, 
P.T.; Ornstein, E.; Ho, S.L. (Polytechnic Inst. of New York, 
— IEEE Trans. Nucl. Sci.; NS-23: No. 1, 555-559(Feb 
). 

From 22. nuclear science symposium and 7. nuclear power 
systems symposium; San Francisco, CA, USA (19 Nov 1975). 

Camera scans of phantoms and kid are computer 
processed to extract boundaries between areas of different densi- 
ties. Several methods of edge detection are critically evaluated for 
their ability to determine boundaries in the presence of stochastic 
noise. A second order polynomial fit, utilizing the nearest neighbor 
method was found to be the most efficient method yielding the 
most consistent results for varying signal to noise ratios. 


14605 Myocardial positron scintigraphy with short-lived “Rb. 
Hoop, B. (Massachusetts General Hospital, Boston); Beh, R.A.; 
oa G.A. IEEE Trans. Nucl. Sci.; NS-23: No. 1, 584-589(Feb 
). 

From 22. nuclear science symposium and 7. nuclear power 
systems symposium; San Francisco, CA, USA (19 Nov 1975). 

Positron-emitting 78-sec "Rb obtained from a “Sr (25 day) 
nuclide generator is used with a sora ne positron camera for 
serial non-invasive myocardial scanning. Progress in application of 
this generator for myocardial scintigraphy from December 1974 to 
September 1975 is reported. Physical characteristics of the genera- 
tor and scanning system were examined with the aid of phantom 
models. Myocardial scanning was carried out in an open c 
canine myocardial infarct preparation and in normal human sub- 
jects. It is concluded that positron scintigraphy with “Rb permits 
rapid non-invasive assessment of regional myocardial perfusion at 
intervals of several minutes. 


14606 Thrombus detection 125], and a CdTe 


using 
probe. Garcia, D.A. (Veterans Administration Hospital, West Rox- 
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bury, MA); Frisbie, J.H.; Tow, D.E.; Sasahara, A.A.; Entine, G. 
IEEE Trans. Nucl. Sci.; NS-23: No. 1, 594-598(Feb 1976). 

From 22. nuclear science symposium and 7. nuclear 
systems ium; San Francisco, CA, USA (19 Nov 1975). 

A comenet CdTe detector system was developed for use in 
a clinical screening test for venous thrombosis of the legs. Patients 
given intrave ly administered autologous I-fibrinogen were 
probed externally at selected points on the thighs and calves for 
abnormal accumulations of radioactivity. Measurements made with 
the CdTe probe were compared to those obtained with a standard 
portable Nal detector system. The CdTe probe was the equal of 
the Nal detector in diagnostic capability. compact design of 
the semiconductor system considerably eased the ing 

ure, especially in bedridden patients with limited ility o 
the extremities. 


14607 Measurement of absolute lung density by ney od 
scatter densitometry. Kaufman, L. (Univ. of California, San Fran- 


cisco); Gamsu, G.; Savoca, C.; Swann, S.; Murphey, L.; Hruska, 
B.; Palmer, D.; Ullman, J. IEEE Trans. Nucl. Sci.; NS-23: No. 1, 
599-605(Feb 1976). 

From 22. nuclear science symposium and 7. nuclear power 
systems symposium; San Francisco, CA, USA (19 Nov 1975). 

The non-invasive determination of absolute lung density 
would be of great importance if it could be used in the evaluation 
of patients with pulm edema. To obtain this measurement, 
we have developed a portable densitometer using CdTe room-tem- 
perature detectors, compact collimators made of tantalum tubes 
and a “Gd source. System response in the density range of 0.1 to 
1 g/cm’ is linear. Variations in the absorption paths of up to 8 cm 
of lucite do not produce significant changes on measured density 
values. 


14608 Chemistry of /sup 99m/Tc tracers. II. In vitro conver- 
sion of tagged HEDP and pyrophosphate (bone-seekers) into glu- 
conate (renal agent). Effects of Ca and Fe(II) on in vivo distribu- 
tion. McRae, J.; Hambright, P.; Valk, P.; Bearden, A.J. (Univ. of 
California, Berkeley). J. Nucl. Med.; 17: No. 3, 208-211(Mar 
1976). 

Sodium gluconate transforms the bone-seekers ®/sup m/Tc- 
HEDP and %/sup m/Tc-pyrophosphate into the renal agent ®/sup 
m/Tc-gluconate. In these in vitro processes, pyrophosphate is dis- 

faster than HEDP, while the HEDP reaction is accelerated 

calcium ions. The in vivo distributions of these bone and kidney 
agents are altered by the prior local injection of calcium or 
iron(II). These transformation and translocation phenomena are 
explained in terms of the mechanistic behavior of Tc(IV) com- 
plexes. (auth) 


with in - 
kar, S.D.; Ice, RD: W.H.; Gill, S.P.; Balachandran, S.; 
Basmadjian, G.P. (Univ. of Michigan Medical Center, Ann Arbor). 
J. Nucl. Med.; 17: No. 3, 212-217(Mar 1976). 

A tissue distribution study with “Se-19-sel hol I in 
rats, rabbits, and dogs showed high adrenal concentrations and 
good adrenal images. In the dog, higher concentrations were ob- 
tained in the adrenal medulla than in the cortex at Days | and 7 
after dosing. Extraction and thin-layer chromatography of the 
adrenal lipid in dogs given this compound showed that in the 
adrenal is still attached to the steroid moiety. A reduction in 
eee costs is expected from its longer shelf life. Selenium- 

5-19-selenocholesterol is being evaluated in humans not only for 
routine use as an adrenal cortex scanning agent, but also for the 
detection of pheochromocytomas and other sympathetic tissue tu- 
mors, especially neuroblastomas. (auth) 


MICROBIOLOGY 
REFER ALSO TO CITATION(S) 12720, 14552, 14584 


14610 (ORO— 3857-9) Molecular biology of reovirus - 
cation. Progress April 1, 1975—March 31, 1976. Joklik, 
W.K. (Duke Univ., Durham, N.C. (USA). Medical Center). 1976. 
Contract AT(40-1)-3857. 6p. Dep. NTIS $3.50. 

oe is repo on the following research projects: 
isolation of intact individual species of single- and double-standard 
RNA after fractionation by polyacrylamide gel electrophoresis; 
mechanism of inhibition of reovirus replication by interferon; 
reovirus-coded polypeptides in infected cells; sequencing reovirus 
messenger RNA; in vitro studies on morphogenesis of reovirus; and 
mode of action of interferon. (HLW) 


14611 Replication of mycoplasmavirus MVLS1. I. Replicative 
intermediates. Das, J.; Maniloff, J. (Univ. of Rochester, NY). 
Biochem. Biophys. Res. Commun.; 66: No. 2, 599-605( 1975). 
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The intracellular ication of the single stranded DNA of 
the non-lytic bullet Group L1 mycop' virus, MVLS1, 
has been shown to involve three virus specific DNAs: RFI, RFII 
and SS. The relative sedimentation rates and ethidium bromide 
CsCl gradient analysis show that RFI is covalently closed circular 
double stranded DNA and RFII is a nicked form of RFI. SS is cir- 
RFI and RFIlI serve as 
precursors for the syn progeny SS. (auth) 


14612 Autologous immune to the major oncornavirus 

in AKR/J mice. Oldstone, M.B.A.; Del 

il , B.C.; Dixon, F.J. (Scri Clinic and Research Founda- 
tion, La Jolla, CA). J. Virol.; 18: No. 1, 176-181(Apr 1976). 

The autologous immune response of AKR/J mice to the 
structural proteins of murine leukemia virus (MuLV) was ex- 
amined. Immunoglobulins from the renal glomeruli were chemi- 
cally eluted, separated from antigens, recovered, and tested for im- 
munological reactivity against MuLV structural proteins. Analyzing 
immune precipitates obtained after mixing radiolabeled Tween- 
disrupted MuLV preparations with eluates from AKR/J mice on 
sodium dodecyl sulfate-gel elec resis, we found evidence of 
antibodies to the major classes of MuLV structural components: 
gp70, gp45, p30, and one or more proteins in the 10,000- to 
15,000-dalton class. Using rate zonal centrifugation we confirmed 
that the eluates from AKR/J glomeruli contained antibody(s) that 
bound specifically to p30. These results indicate that AKR/J mice 
spontaneously mount immune responses against the major oncor- 
navirus polypeptide antigens. 


14613 Blocked 5’ termini in Brome mosaic virus RNA. 
pta, R.; Harada, F.; Kaesberg, P. (Univ. of Wisconsin, 
Madison). J. Virol.; 18: No. 1, 260-267(Apr 1976). 
All four components of brome mosaic virus RNA have 
m’G*™ ppp *’Gp as their 5’ terminus. The m’G can be removed by 
B-elimination, resulting in the conversion to pppGp. (auth) 


14614 Cyanide-resistant respiration of a crassa 
membrane mutant. Juretic, D. (Pennsylvania State Univ., Universi- 
ty Park). J. Bacteriol.; 126: No. 1, 542-543(Apr 1976). 

Choline starvation of the Neurospora crassa chol-1 mutant 
leads to a decrease in respiration through the cytochrome chain 
and a concomitant induction of the alternate oxidase. 


14615 Inhibition of infectious Rous sarcoma virus production 

by a rifamycin derivative. Szabo, C.; Bissell, M.J.; Calvin, M. 

a ice Berkeley Lab., CA). J. Virol.; 18: No. 2, 445-453(May 
). 

A new rifamycin derivative, rifazone-8, (R-8,), an inhibitor 
of viral RNA-dependent DNA polymerase, is selectively toxic to 
transformed chicken cells in culture. R-8, has now been shown to 

antiviral activity as well. The relatively nontoxic properties 
of R-8, to nontransformed cells have permitted the execution of 
experiments examining the effect of a rifamycin derivative on virus 
reproduction. Addition of low concentrations of R-8, (15 ug/ml) 
to cultures soon after Rous sarcoma virus infection prevents the 
spread of infection throughout the culture. This inhibition is not 
dependent on concomitant cellular transformation as identical 
results were obtained with cells infected with a transformation- 
defetive Rous sarcoma virus. Addition of R-8, to cultures in which 
all the cells are infected does not substantially affect the yield of 
physical particles as measured RNA-dependent DNA 
on gar activity and by [*H]uridine incorporation into viral 
NA. However, the infectivity of the progeny virus, as measured 
by focus-forming ability, is decreased 95 to 99% by R-8, treat- 
ment. (auth) 


14616 Simian virus 40-specific polypeptides in Ad2*ND1- and 
Ad2*ND4-infected cells. Anderson, C.W.; Lewis, J.B.; Baum, P.R.; 
Gesteland, R.F. (Brookhaven National Lab., Upton, NY). J. Virol.; 
18: No. 2, 685-692(May 1976). 

A comparison of the proteins synthesized in human cells at 
late times after infection with adenovirus (Ad2) and with the 
adeno-simian virus 40 (SV40) hybrid viruses revealed polypeptides 
of 30,000 and 92,000 molecular weight specific for the hybrid 
viruses Ad2*ND1I and Ad2*ND4, respectively. Cell-free translation 
of SV40-specific mRNA, prepared from these cells by hybridiza- 
tion of total c lasmic RNA to SV40 DNA, showed that the 
mRNA’s specifying these two polypeptides were at least partially 
encoded by the SV40 portion of the hybrid viruses. Cell-free trans- 
lation of $V40-specific mRNA prepared from monkey cells in- 
fected with SV40 produced polypeptides of 40,000, 43,000, 
48,500, and 92,000 molecular weight. The SV40 and Ad2*ND4 
92,000-molecular-weight polypeptides made in vitro were very 
mobility in sodium dodecyl sulfate- 

acrylamide gels to the pol tide precipitated by Tegtmeyer 
(1974) with SV40 anti-T 
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MORPHOLOGY 


14617 Morphology of the canine ) liver. Dalley, A.F. Il. 
Salt Lake City; Univ. of Utah (1975). 243p. University Blicrofins 
Order No. 75-23,827. 

Thesis (Ph. D.). 

In spite of an extremely large volume of literature concern- 
ing the microscopic and sub-microscopic morphology of the mam- 
malian liver, most investigations have been carried out with only a 
few ‘‘representative’’ species and there has been no definitive 
statement of the nature of the canine liver. In the present . 
the liver of the purebred Beagle was examined by means of light 
microscopy; graphic reconstruction, and corrosion cast techniques 
to: test the validity of the ‘'lobule’’ concept of liver structure; 
describe the relationships and patterns of distribution displayed by 
the hepatic sinusoids and vasculature; enable comparison of the 
canine liver with that of other species, especially those which have 
been used as models for mammalian liver structure; establish the 
structural (architectural) principle of the liver. 


Structural variations in spongy bone as revealed by mea- 
surements of scanning electron m Whitehouse, W.J. 
(Medical Research Council, Harwell, Eng.). pp 587-599 of In 
Health effects of plutonium and radium. Webster, S.S. (ed.). Salt 
Lake City; Univ. of Utah (1976). 

From ne on the biological effects and toxicity of Pu 
239 and Ra 226; Sun Valley, Idaho, USA (6 Oct 1975). 

See CONF-751043—. 

Low magnification scanning electron mic: of thick, 
polished sections of spongy bone reveal a wide variety of struc- 
tures. Measurements on the polished surfaces enable estimates to 
be made of some of the average quantitative properties of small re- 
gions in the structures. The errors introduced by neglecting the 
anisotropy of the structures are considered. Results are quoted for 
the relative volume of bone, the mean trabecular thickness, and 
the bone surface to volume ratio for the lumbar vertebral body, 
the proximal femur, the sternum, and the iliac crest. (auth) 


PATHOLOGY 


REFER ALSO TO CITATION(S) 14367, 14487, 14488, 14492, 
14514, 14517, 14625, 14730, 14732, 14787, 14788 


14619 Effects on inhaled uranium mine air contaminants in 
beagle dogs. Filipy, R.E.; Stuart, B.O.; Palmer, R.F.; Ragan, H.A.; 
Hackett, P.L. (Pacific Northwest Labs., Richland, WA). pp 403- 
410 of In Experimental lung cancer: carcinogenesis and bioassays. 
nae E. (ed.). New York; Springer-Verlag New York Inc. 
( ). 

From Symposium on experimental respiratory carcinogene- 
sis and bi ; Seattle, Washington, USA (23 Jun 1974). 

See CONF-740648—. 

The high incidence of lung cancer among uranium miners of 
the Colorado plateau is a matter of national concern in a period of 
increasing demand for uranium ore. These miners are exposed to a 
variety of inhalation hazards, including radon daughters, uranium 
ore dust, and cigarette smoking, that may cause or contribute to 
Tespiratory tract pathology. Over 98 percent of the miners 
developing lung cancer have had histories of cigarette smoking. In 
order to determine the combined or separate roles of 
daughters and cigarette smoking in the development of lung cancer 
and other respiratory tract pathology, groups of 20 dogs each 
received daily life span exposures to 4 hours of 600 working levels 
of radon daughters with ore dust, and/or cigarette smoking over 16 
hours per day, 7 days per week, or both; control dogs received 
sham smoking. After 4 years of exposure, respiratory tract patholo- 

included macrophage accumulation, septal fibrosis, epithelial 
endothelial proliferation, vesicular and bullous 
emphy , and extensive epithelial changes involving squamous 
metaplasia with atypical nuclei. These effects were primarily re- 
lated to exposure to radon daughters and uranium ore dust, wi 
and without cigarette smoke. 


14620 Lesions and lung cancers induced in rats by inhaled 
radon 222 at various equilibriums with radon daughters. 
Chameaud, J. (CEA, Razes, France); Perraud, R.; LaFuma, J.; 
Masse, R.; Pradel, J. pp 411-421 of In Experimental lung cancer: 
carcinogenesis and bioassays. Karbe, E. (ed.). New York; Springer- 
Verlag New York Inc. (1974). 

From Symposium on experimental respiratory carcinogene- 
sis and bioassays; Seattle, Washington, USA (23 Jun 1974). 

See CONF-740648—. 

To the dose-effect rats were ex- 
posed to several dose levels of radon at different levels of equilibri- 
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ide, and in combination with uranium ore dust. Lung can- 
cers were induced with exposures ranging from 500 Working Level 
Months (WLM) to 14,000 WLM. Ex res of 3,000 M to 
9,000 WLM delivered over 300 to 500 hours during a 3- to 4- 
month period, produced the — incidence of tumors (50 per- 
cent). cancers appeared from the 12th to the 24th month 
after the beginning of ex; re. Above 14,000 WLM, the animals 
died due to pulmonary fi is by the 12th month and the cancers 
may not have time to develop. At the lowest dose (500 WLM), the 
first cancers appeared in the 24th month. They appeared earlier as 
the dose was increased. The lesions appeared in the following 

i order: metaplasia, adenomatous lesions, adenomas, 
and cancers. Exposure to stable cerium hydroxide prior to radon 
exposure shortened the induction time of the tumors by 2 to 3 
months. Uranium ore dust to have little influence on the 
tumorigenic process. The incidence of lesions was related to total 
exposure time, expressed as cumulative WLM. The different 
equilibrium levels of radon and radon decay products had no 


specific effect. 
14621 Alkylmercurial in the monkey (Saimiri 
sciureus and Macaca Arctoides); a and autoradio- 


= study. Garman, R.H.; Weiss, B.; Evans, H.L. (Univ. of 
hester, NY). Acta Neuropathol.; 32: 61-74( 1975). 

Histopathologic and autoradiographic studies were per- 
formed on monkeys of the genera Saimiri and Macaca after acute 
and chronic oral exposure to several dosage regimens of methyl- 
mercuric chloride (MeHg). ee changes were primari- 
ly cortical, although subcortical lesions also were observed. Au- 
toradiographic localization of ?“Hg was greatest within glial cells 
(particularly Nissl-plump astrocytes, subependymal glia and Berg- 
mann’s glia) and mast cells. High levels of label within normal ap- 
pearing large neurons (particularly those within Gasserian and dor- 
sal root ganglia) indicate a lower susceptibility of these neurons to 
the toxic effects of MeHg. Blood and brain levels of mercury cor- 
related well with the degree of neuropathologic change, but in- 
= variations in susceptibility to intoxication also existed. 
(auth) 


TRACER TECHNIQUES 


REFER ALSO TO CITATION(S) 14627 


PHYSIOLOGICAL SYSTEMS 


— ALSO TO CITATION(S) 14377, 14416, 14417, 14418, 


14622 (CONF-741033—, pp 93-95) Effects of stress on sal- 

monid blood mechanisms. Casillas, E. (Univ. of Washing- 

oe Seattle); Smith, L.; D’Aoust, B.G. (Univ. of Washington, Seat- 
). 1976. 

From Work: on ‘gas bubble disease; Richland, Washing- 
ton, USA (8 Oct 1974). 

In Gas bubble disease. 

Enhancement of blood clotting functions is a possible factor 
which could kill fish following stress resulting from exposure to su- 
persaturation. During examination of various hematological 
parameters in rainbow trout which were subjected to stress from 
exercise, blood coagulation times were found to decrease to 45 
percent of the original pre-stress values within a half hour after the 
termination of the stress period. Thrombocyte counts were found 
to increase three- to fourfold in the same period. Hematocrits and 
blood plasma glucose also rose significantly with respect to the 
stress applied. Red blood cell and white blood cell counts, how- 
ever, did not increase in response to the stresser. The de of 
the responses observed were compared between members of a wild 
trout ulation from Chester Morse, Washington, and hatchery- 
reared naldson-strain rainbow trout. The wild strain showed a 
more rapid return to pres-stress conditions than the hatchery- 
reared trout. Based on very preliminary experiments, the responses 
of the clotting mechanisms in Pacific salmon are similar and 
probably change even more rapidly than in rainbow trout. This 
variability in the blood coagulation rate is —— as a 
mechanism to avoid disseminated intravascular coagulation in the 
poorly perfused muscles of fish. Experiments in this area are con- 
tinuing. (auth) 


14623 (LA—6238-PR) Selection of a model system to deter- 
mine the effects of ucts on the immune 


energy production by 
system, July 1—December 31, 1975. Smith, D.M.; Gross, R.L. (Los 
Alamos Scientific Lab., N.Mex. (USA)). Feb 1976. Contract W- 
7405-Eng-36. 4p. Dep. NTIS $4.50. 
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A model is described for the study of immune func- 
tion in rats and rs employing the following techniques: T- 
cell *H-uridine uptake; PHA, con A, LPS, and PWM lymphocyte 
mitogenesis in vitro, PHA-induced skin hypersensitivity; lympho- 
cyte-mediated erythrocyte E B-cell rosettes; and 
hemolytic plaque assays. (auth) 


14624 (LBL—4657) Numerical and study of anoma- 
lous of electrical in heart fibers. 
Miller, R. (California Univ., Berkeley (USA). Lawrence Berkeley 
Lab.). ad 1976. Contract W-7405-Eng-48. 96p. Dep. NTIS $5.00. 


is. 
Details of the current-voltage relations for the sages of the 
action potential of the space-clamped Purkinje fiber were ex- 
amined. Their experimental data is used to construct a quantitative 
model of the electrical behavior of the membrane. We use this 
quantitative model to simulate the time course of the plateau, the 
abolition of the plateau by a hyperpolarizing shock, and the self- 
excited oscillations of the membrane potential at potentials in the 
plateau range which are observed in fibers that do not recover 
completely from the trauma of dissection. Anomalous propagation 
effects were examined in Purkinje fibers in which a portion of the 
length of the fiber is rendered inexcitable by encasing it in an agar 
block whose ionic composition differs greatly from that of the nor- 
mal extracellular fluid. Observed in these experiments were lon 

delays of conduction, one-way conduction, and the conduction o 
one impulse across the block for each group of two incident impul- 
ses. Adaptation of our quantitative ordinary differential equation 
model to a partial differential equation model to simulate these ef- 
fects is conceptually complicated and would be computationally 
expensive; hence, a simpler qualitative model is derived. This 
model involves the injection of a current by a nonlinear membrane 
element when the potential reaches a given threshold. This model 
is then used to investigate the hypothesis that one-dimensional 
cable theory and a plausible assumption about an asymmetry in the 
experimental preparation are sufficient to explain the phenomena 
of delay and one-way conduction. Specialized numerical 
techniques are derived to solve the partial differential equations 
for the numerical experiments, and the hypothesis of a one-dimen- 


14625 EXPERIMENTAL LUNG CANCER: CARCINOGENE- 
SIS AND BIOASSAYS. INTERNATIONAL SYMPOSIUM HELD 
AT SEATTLE, WASHINGTON, JUNE 23—26, 1974. Karbe, E.; 
Park, J.F. (eds.). New York; Springer-Verlag New York Inc. 
(1974). 61 1p. (CONF-740648—). $34.90. 

From Symposium on experimental respiratory carcinogene- 
sis and bioassays; Seattle, Washington, USA (23 Jun 1974). 

presented at the conference. (HLW) 


14626 Morphogenesis of experimental lung tumors in hamsters: 
the effects of carrier dust. Stenbaeck, F. (Univ. of Nebraska Medi- 
cal Center, Omaha). pp 161-172 of In Experimental lung cancer: 
carci nesis and ee Karbe, E. (ed.). New York; Springer- 
Verlag New York Inc. (1974). 

From Symposium on experimental iratory carcii ne- 
sis and bioassays; Seattle, Washington, USA (23 Jun 1974). 

See CONF-740648—. 

The biological and morphological characteristics of lung tu- 
mors induced in hamsters by subcutaneous injections of diethyl- 
nitrosamine (DEN) and intratracheal instillations of 
benzo(a)pyrene (BaP) and the effect of carrier dusts, such as fer- 
ric oxide (Fe,O,), are discussed. These results are compared with 
alterations induced with other polycyclic hydrocarbons such as 7H- 
dibenz(c,g)carbazole, dibenz(a,i)pyrene, and various other carrier 
dusts in previous studies, as well as environmental agents, cigarette 
smoke condensate, and gasoline exhaust. In the present study, 
DEN induced tumors of the upper respiratory tract. The distribu- 
tion and types of tumor induced by intratracheal instillations of 
polycyclic hydrocarbons and dusts in the larynx, trachea, and lungs 
depended on both the carrier agent and carcinogen to a varying 
degree, and bore no relation to particle size or retention time. The 
intratracheal instillation method offers a reliable means of ry eee | 
respiratory tumors similar to those in man, using chemicals fou! 
in our environment. 


14627 Dotriacontane-16,17-'*C pattern in the 
ra system of two hamster species a ive oar to 

por on labelled smoke. Kmoch, N.; Mohr, U. (Abteilung fuer 
Experimentelle Pathologie, Hannover). pp 309-319 of In Experi- 
mental lung cancer: carcinogenesis and bioassays. Karbe, E. (ed.). 
New York; Springer-Verlag New York Inc. (1974). 

From Symposium on experimental wore carcinogene- 
sis and bioassays; Seattle, Washington, USA (23 Jun 1974). 

See CONF-740648—. 
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The quantitative and qualitative distribution of '*C labeled 
dotriacontane (DOTt'*C) determined by liquid scintillation count- 
ing and sr and kidneys of in the respiratory 
tract, liver and ki n and European hamsters, 
radioactive labeled cigarette smoke. The “different DOT-"C dis- 
tributions are disc’ in detail with special attention given to the 

ra tract, related ies differences and the 

of apex nasi, nasi, pharynx, 
and lungs. It is apparent that the absolute amount of activity in the 
respiratory tract related to body size of the Syrian golden hamster 
is greater than in the European hamster but that the percentual 
distribution exhibits a greater filtering action of the upper respira- 
tory tract of Syrian len hamster than of the European hamster 
so that a larger percentual amount of total inhaled particulate 
matter reaches the lungs. The European hamster might be a more 
useful model for the investigation of respiratory tract carci 

sis due to the possibility of a longer life time exposure and a higher 
sensitivity to respiratory tract carcinogens. 


14628 Bone marrow sinus cell determinant of cell 
release. Chamberlain, J.K.; Weiss, L.; W R.I. (Univ. of 
Rochester, NY). Blood; 46: No. 1, 91-102(Jul 1975). 

From Annual meeting of the American Society for Clinical 
a n; Atlantic City, NJ, USA (30 Apr 1973). 

Itrastructural studies of erythropoietin effects on the bone 
marrow of control and hypertransfused (65 hct) mice revealed a 
decrease in adventitial cell cover of the sinus wall and an increase 
in the number of sinus apertures in erythropoietin-treated animals. 
A more striking finding, however, was the marked inhibition of 
erythr d reticulocytosis by hypertransfusion itself. 
Hypertransfusion of the erythropoietin-treated animals appeared to 
decrease the reticulocyte response by inhibiting reticulocyte escape 
from the marrow cords in addition to inhibiting erythroid ote yet 
tion. This inhibition of reticulocyte response was associated with 
clustering of reticu around the marrow sinuses which were 
packed with red cells. Acute lowering of the hematocrit of 
erythropoietin-treated, hypertransfused animals to normal at the 
time of maximal reticu response in control animals resulted 
in more than a twofold increase in reticulocytosis within 2 hr. It is 
suggested that (1) elevated levels of erythropoietin are associated 
with a diminution of the normal marrow-peripheral blood barrier, 
thereby contributing to the premature release of marrow elements 
and (2) the hematocrit is an im it determinant of cell release 
from the marrow into the peripheral circulation. (auth) 


Christensen, R.D.; Athens, J.W.; Macfarlane, J.L. (Hughes Medical 
Inst., Salt Lake City). pp "601-608 of In Health effects of plutoni- 
= and radium. Webster, S.S. (ed.). Salt Lake City; Univ. of Utah 
( 


From Lag ny, Atle ical effects and toxicity of Pu 
239 and Ra 226; Sun Valley, Idaho, USA (6 Oct 1975). 
See CONF-751043—. 


Results are reported from studies on the possible effects of 
a soluble fraction lysed from bone marrow cells on the production 
of granulocytes in mice. (CH) 


14630 Brief communication: one of transplanted 
y on Vredevoe, D.L.; Hays, E.F. (Univ. of California, Los 
ngeles). J. Natl. Cancer Inst.; 56: No. 3, 663-665(Mar 1976). 

Allogeneic cells or cell products containing murine leu- 
kemia virus were effective in curtailing growth of a transplanted 
CBA lymphoma, which was originally fideo iced by Gross virus and 
then maintained by syngeneic cell passage. All allogeneic cells or 
products effective in therapy of this lymphoma expressed virus as 
tested by the XC cell in vitro infectivity assay. Some of the materi- 
als also expressed virus as assayed by oncogenicity in vivo. A 
therapeutic effect was not demonstrated with allogeneic cells or 
cell products lacking these virus activities. Syngeneic lymphoma 
cells were ineffective. Protected animals did not develop 
— when rechallenged several months later. Mechanisms 

this therapy with virus were 


TRACER TECHNIQUES 
(LF-tr—108) Soluble collagen and 
content in the lungs of rats with 


component 
silicosis. Vasil'eva, G.N. Translated from Vopr. Med. 
7: 277-280( 1971). 9 Dep. NTIS $3.50. 

“Soluble fractions of oaeann and protein-carbohydrate com- 
plexes of the lungs of rats with experimental silicosis exhibited an 
increase in the absolute amounts of the study components in the 
course of development of the silicotic process. In early stages 
of silicosis, there was a prevalent increase in the content of all 
soluble fractions (glycosamines, glycoproteins, neutral salt-soluble 
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collagen) as well as in the content of the alkali-labile fraction of 
insoluble collagen. In the later stages the prevalent increase was 
only in the content of soluble glycoproteins, as well as a ag 
increase in the amount of alkali-extracted insoluble collagen. The 

concentration of neutral salt-soluble collagen and soluble 


14632 clinical study of pulmonary 
clearance in monkeys and dogs. Metivier, H.; Nenot, J.C.; Masse, 
yb Nolibe, D.; “9 ee J. Translated from C. R. Hebd. Seances 

Acad. Sci., Ser. D; 278: LS pr eer 9p. Dep. NTIS $3.50. 

A clinical ‘study of pulmonary clearance was carried out in 
the monkey and dog by following the elimination of three radioac- 
tive aerosols administered by the airway: iron oxide, latex spheres, 
and colloidal gold. The values of the times of slow clearance were 
obtained and discussed. A slow alveolar clearance mechanism 
seems unlikely to be unique to the large species. (auth) 


PUBLIC HEALTH 


TRACER TECHNIQUES 


Use of activable tracers in the evaluation of the per- 
formance of wastewater treatment plants. Craft, T.F.; Eichholz, 
G.C. (Georgia Inst. of Tech., Atlanta). Environ. Lett.; 9: No. 3, 
307-325( 1975). 

The use of stable, activable tracers has been studied in ap- 
plications to establish the performance of waste treatment plants 
and detect causes of irregular or improper functioning of in- 
dividual plant processes. Various soluble tracers were evaluated, 
among them indium, scandium, and bromine. The inert tracers 
were compared with dye tracers and were found to be superior in 
turbid liquids and to give more quantitative information. On the 
other hand dye tracers are more convenient for rapid visible indi- 
caiion of their arrival whereas activable tracers require collection 
and removal to a neutron source, such as a reactor, for indication. 
Activable tracers are —_— simple to apply and the cost per 
test is reasonable. (auth) 


AGRICULTURE AND FOOD TECHNOLOGY 


REFER ALSO TO CITATION(S) 12837, 14404, 14419, 14451, 
14452, 14453 


clear. cation composition of a 
hardwood forest soil. Yount, J.D. ( Protection Agen- 
cy, Washington, DC). 

From Mineral cycling in southeastern ecosystems symposi- 
um; Augusta, Georgia, USA (1 May 1974). 

In Mineral cycling in southeastern ecosystems. 

Soil studies were conducted at Coweeta Hydro Labora- 
tory, N.C., in a deciduous hardwood forest and in a white pine 
plantation established after clear-cutting and decay of all previous 
vegetation. These studies demonstrate that the soil under the pine 
forest, which was planted 14 years after clear-cutting and was 15 
years old at the time of the study, differs from the control hard- 
wood forest in the opposite direction to that expected based on 
relative nutrient demands of young pine forests and mature hard- 
wood forests. The principal difference is a high calcium concentra- 
tion in the pine soil compared with the control and, related to that, 
a higher pH than that of the control. Not only is cation exchange 
capacity significantly higher in the pine-plantation soil but percent 
base saturation is also higher. The latter characteristics produce a 
buffering effect, as evidenced by a less variable pH in the pine- 
plantation soil. These apparent anomalies are attributed to the ca- 
tions a calcium) incorporated into the soil from the en- 
tire above- and belowground t biomass of the former hard- 
wood forest. 


14635 (CONF-740513—, pp 84-106) Model of mineral-ele- 
ment cycling for an invertebrate food web in a southeastern hard- 
wood forest litter community. Gist, C.S.; Coetiiy, D.A. Jr. (Univ. 
of Georgia, Athens). 1975. 

From Mineral cycling in southeastern ecosystems sym 
um; Augusta, Georgia, May 1974). 

In Mineral cycling in southeastern ecos 

A 10-compartment model of the auuanene. ‘of calcium and 
potassium through a selected cryptozoan food web was con- 
structed. The compartments were litter and microflora, Diplopoda, 
Cryptostigmata, Orthoptera, Pulmonata, Collembola, medium 
Araneida, Coleoptera, small Araneida, and Mesostigmata. The 


14634 (CONF-7405 13—, Effect of nonremoval 
-cutting and am 
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14629 Biological and chemical properties of «granulo 
cytopoietic stimulator from normal marrow cells. Rothstein, G.; 
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densities of these compartments were estimated using standard 
population-estimation techniques. The fluxes of potassium and cal- 
cium between the compartments were estimated using radioactive 
tracers. Two sets of models for each element were constructed: 
time-varying-coefficient models based on the state of the systems 
in the summer and constant-coefficient models that use the annual 
integrated fluxes from the first set of models. After the nutrient 

Is were made, two biomass models based on the annual 

jum and calcium fluxes were constructed. Results indicated 
that the models based on the summer states of the systems 
overemphasized the contribution of mesofauna to litter decomposi- 
tion. On the basis of the annual nutrient models, Cryptostigmata 
and Collembola were the most — Saprovores and small 
Araneida and Mesostigmata were the most important predators. 
The biomass model based on calcium fluxes showed that 
saprovores accounted for pee of the total annual input; this 
agrees with the literature. The models may have underestimated 
the impact of meperers on litter decomposition for two reasons. 
First, animal feeding rates may have been underestimated because 
of inflated uptake values, and, second, the fauna may control litter 
decomposition either directly or indirectly, but feeding-rate studies 
measure only the direct controls, which may be of lesser im- 


portance to litter decomposition. 


14636 (CONF-7405 13—, PP. 209-223) Mineral cycling in 
= ecosystems. Pomeroy, L.R. (Univ. of Georgia, Athens). 

From Mineral cycling in southeastern ecosystems symposi- 
um; Augusta, Georgia, USA (1 May 1974). 

In Mineral cycling in southeastern ecosystems. 

Synthesis of recent work on marine grass communities, 
coral reefs, and oceanic plankton leads to a reexamination of some 
concepts of the flux of essential elements through marine commu- 
nities. Where they occur, storage com ents and inputs from 
outside the system have a marked effect on stability. In planktonic 
communities, which have minimal storage and input, nutrient de- 
mand must be met largely from recycling and successional shifts of 
dominant species in response to changing nutrient limitations. 
Diversity in the plankton results in part  t. the successional 
mosaic created by local changes in nutrient limitations and by the 
presence of biochemical niches. Coral reefs also develop succes- 
sional mosaics, but the forces at work here include storm and 
predator damage as well as interspecies competition. Marine grass 
meadows, on the other hand, show less spatial and temporal diver- 
sity, little succession, and high stability. In the marine communities 
considered, stability appears to be more strongly related to availa- 
bility of nutrients than to diversity. The most stable communities 
are the least diverse. 


14637 (CONF-7405 13—, 564-579) Seasonal and annual 
varia in uantities 


phosphorus, 
magnesium, calcium, and manganese the forest floor as 
mast in Pennsylvania and Vermont forests. Graybill, D.L. (Univ. of 
a Amherst); Snyder, D.P.; Tryon, C.A.; Hartman, 

From Mineral ling in southeastern ecosystems symposi- 
um; Augusta, Georgia, USA (1 May 1974). 

In Mineral cycling in southeastern ecosystems. 

Mast production was measured at monthly intervals for 5 
years in two forests near Linesville, Pa., for 2 years in two parts of 
the virgin Tionesta Natural Area near Kane, Pa., and for 3 years in 
four plots at two altitudes in the Green Mountain National Forest 
in the vicinity of Manchester, Vt. Approximate concentrations of 
N, K, P, Mg, Ca, and Mn in selected parts of the species collected 
were determined from the l#terature and from spectrophotometric 
and combustion analyses. The most abundant of these elements 
reaching the forest floor as edible mast was nitrogen on all sites; 
the least abundant on all sites was manganese. The relative 
abundance of the other four elements varied from site to site. Geo- 
graphic variations in the quantities of particular elements exceeded 
two orders of magnitude. Annual variations in the quantities of 
— elements exceeded one order of magnitude in Vermont 

it were about half an order of magnitude in Pennsylvania. 
Seasonal variations were closely related to the oes composition 
and size of the total mast crop on each site. spatial distribu- 
tion of mast reaching the forest floor was uneven and variable 
from year to year, especially on the Pennsylvania sites, where 60 
to 80 samples were required to achieve a standard error of the 
Mean equal to approximately 15 percent of the mean. Some obser- 
vations eas the fate of this mast on the study sites are 
presented. 


14638 (CONF-740513—, pp 588-597) Resource partitioning 
in leaf-litter faunas from hardwood and hardwood-converted-to-pine 
forests. Cornaby, B.W. (Battelle Columbus Labs., OH); Gist, C.S.; 
Crossley, D.A. Jr. 1975. 

tom Mineral cycling in southeastern ecosystems symposi- 
um; Augusta, Georgia, USA (1 May 1974). 
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In Mineral cycling in southeastern . 

The structure and function of litter faunas were measured 
from the forest floors of two forest watersheds: mature hardwood 
(reference) and adjacent white pine, once hardwood 
(experimental) forest. biomass of some 18 combined taxa of 
litter animals was about one-third lower, numerical abundances 
were about one-half lower, and standing crops of calcium and 
potassium were also lower in the pine plantation than in the hard- 
wood system. These data were synthesized as models of the cryp- 
tozoans’ food webs. In the hardwood watershed, 11 percent of the 
calcium and 3 percent of the potassium from annual leaf-litter 
a were processed by the litter animals. By contrast, 2 percent 

the calcium and 28 percent of the potassium from annual litter 
input entered the food webs of the litter fauna in the white pine 
watershed. 


14639 (CONF-740513—, pp 598-608) Forest-floor nutrient 
dynamics in southern Appalachian hardwood and white pine planta- 
tion ecosystems. Yount, J.D. (Environmental Protection Agency, 
Washington, DC). 1975. 

From Mineral cycling in southeastern ecosystems symposi- 
um; Augusta, Georgia, USA (1 May 1974). 

In Mineral cycling in southeastern ecosystems. 

Nutrient content and detrital biomass in the forest floor of a 
mature deciduous hardwood watershed and a 15-year-old white 
pine plantation at Coweeta Hydrologic Laboratory, N. C., were 
followed through one complete annual cycle, May 1970 to May 
1971. Total carbon storage is significantly greater in the white pine 
than in the deciduous hardwood forest floor. Forest-floor biomass 
is probably approaching a steady state in the pine plantation, as in- 
dicated by computed turnover times. Calcium content, which is on 
the order of 100 kg/ha in both forest floors, is higher in the hard- 
wood forest floor than in the pine; this reflects a considerably 
higher concentration of calcium in hardwood litter. Magnesium 
content is an order of itude lower than calcium. Potassium 
and sodium levels are very similar in both forest floors. Nitrogen 
and phosphorus sto’ is considerably higher in the white pine 
than in the hardwood forest floor. Summer loss rates were com- 
puted for forest-floor components. 


14640 (CONF-740513—, pp 609-624) Litter production, 
and nutrient in a mixed hardwood watershed 

and a white pine watershed. Cromack, K. Jr.; Monk, C. (Univ. of 
Georgia, Athens). 1975. 

From Mineral cycling in southeastern ecosystems symposi- 
um; Augusta, Georgia, USA (1 May 1974). 

In Mineral cycling in southeastern ecosystems. 

Litter production and decomposition data were obtained for 
a mixed-hardwood watershed and for a white pine watershed. Lit- 
terfall data were obtained for leaves, stems, ers, acorns, and 
miscellaneous debris in the hardwood watershed and for needles, 
stems, and cones in the white pine watershed. Litterfall data ob- 
tained included biomass of litter; nitrogen, phosphorus, potassium, 
calcium, and magnesium contents in litter; and structural organic 
constituents (lignin, cellulose, and total fiber) of leaf litter. Total 
annual litter production in the hardwood watershed (1970—1971) 
was 4369 kg ha™' year~' of which 2773 kg ha™' year™' (64 per- 
cent) was leaf litter. Total annual white pine litter production 
(1970—1971) was 3253 kg ha™' year~', 98 percent of which was 
needle litter in the young stand (planted 1956). Litter decomposi- 
tion data were obtained for weight loss rate and for loss rates of 
nutrients. The first-year litter breakdown rate of confined mixed- 
hardwood leaf litter was k = -0.70 year~'; the breakdown rate of 
confined white pine needle litter was k = -0.46 year™'. Litter 
decomposition rates of chestnut oak, white oak, white pine, red 
maple, and dogwood were significantly correlated with senescent 
ratio and sclerophyll index, the sclerophyll 
index giving a better statistical estimate of decomposition rate. 


14641 (CONF-740513—, pp 694-699) Effects of tree species, 
ond call en of trem Wier 
roots in a microcosm. Witkamp, M.; Ausmus, B. (Oak Ridge Na- 
tional Lab., TN). 1975. 

From Mineral cycling in southeastern ecosystems symposi- 
um; Augusta, Georgia, USA (1 May 1974). 

In Mineral cycling in southeastern ecosystems. 

A microcosm experiment illustrates the importance of 
microbial effects on movement of “Mn. It shows that soil 
microflora can accelerate as well as decelerate the downward 
movement of “Mn into the root zone and the subsequent uptake 
by tree seedlings. Root uptake of this element appears to be large- 
ly a function of microbial action on detritus and on mineral mobili- 
ty and of the interaction between microbes and roots. These 
results indicate that, in contrast to the existing models of mineral 
transfer from detritus to roots, future models should specifically 
address the effects of microbial acitivity on such transfers. 
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14642 (CONF-7405 13—, pp 715-728) and distribu- 
tion of four nutrient elements ecosystems, 
Weaver, G.T. (Southern Il- 


Balsam Mountains, North 
rom Mineral cycling in sou tm ecosystems symposi- 
um; Augusta, Georgia, SACI May 1974). 
In Mineral cycling in southeastern ecosystems. 
The quantities and distribution patterns of four nutrients 
(Ca, K, Mg, and P) were determined in immature red spruce- 
Fraser fir, immature yellow birch, and mature yellow birch 
ecosystems. Relative rents in these ecosystems decreased in 
the order Ca greater K greater than Mg greater than P. Ex- 
cept for quantities of phosphorus which differentiated the imma- 
ture ecosystems, the ecosystem could not be distinguished by the 
itude of nutrient pools. Nutrient sinks in decreasing order 
were, for calcium, vegetation approximately forest floor greater 
than soil; for magnesium, phosphorus, and potassium in the spruce- 
fir ecosystem, forest floor greater than vegetation greater than soil; 
for potassium in the yellow birch ecosystem, vegetation approxi- 
mately forest floor approximately soil. Proportional distributions of 
nutrients varied sufficiently within these general patterns to dif- 
ferentiate these ecosystems. Trees and shrubs greater than or equal 
to 2.54 cm in diameter at breast height contained most of the 
nutrients in the vegetational compartment. Within this stratum, 
most of the nutrients were in boles in the spruce-fir ecosystem. 
Branches were of equal or greater importance than boles in yellow 
birch ecosystems. Mosses and herbs were important nutrient sinks 
in stands where habitats were suitable for their development. 
Within the forest floor, the largest quantities of calcium and mag- 
nesium were in the O1 horizon, and the largest quantities of potas- 
sium and phosphorus were in the O2 horizon, although intersystem 
variations occurred. The relative distributions of dry matter among 
compartments was not a reliable indicator of nutrient distributions 
within these ecosystems. 


14643 (CONF-7405 13—, 729-735) Significance of biologi- 
cal nitrogen fixation and denitrification in a deciduous forest 


ecosystem. Todd, R.L. (Univ. of Georgia, Athens); Waide, J.B.; 
Cornaby, B.W. — 

tom Mineral cycling in southeastern ecosystems symposi- 
um; Augusta, Georgia, SA May 1974). 

In Mineral cycling in southeastern ecosystems. 

Gaseous transformayions of nitrogen were quantified in rela- 
tion to other components of nitrogen cycle of a mixed deciduous 
forest ecosystem at the Coweeta Hydrologic Laboratory, North 
Carolina. Rates and total annual amounts of ni n fixation and 
potential denitrification were measured for several components of 
the litter-soil subsystem (decaying logs, woody and leaf litter, and 
ery soil layers) of a mature oak-hickory forest. Highest rates of 

processes were observed in leaf and woody litter, but highest 
totals occurred in the soil. Of the total nitrogen input, includin 
that via bulk precipitation, biological fixation accounted for 78 
pee. Potential denitrification losses exceeded stream-water 
by 200 times. Our results show that consideration must be 
given to both levels of activity and total fluxes in any examination 
of the forest nitrogen cycle and that existin Is of nitrogen ma 
not indicate the of gaseous that are yond 
curring. 


14644 (CONF-740513—, pp 736-743) Mineral cycling strate- 
gies of two deciduous and two evergreen tree species on a southern 
Appalachian watershed. Day, F.P. Jr.; McGinty, D.T. (Univ. of 
Georgia, Athens). 1975. 

From Mineral cycling in southeastern ecosystems symposi- 
um; Augusta, Georgia, USA (1 May 1974). 

In Mineral cycling in southeastern ecosystems. 

Variations in strategies of resource wu: should be ap- 
parent in variations in growth form. In the present study conducted 
at Coweeta Hydrologic Laboratory, Franklin, N.C., four tree spe- 
cies were compared in relation to biomass, production, and 
nutrient standing crops. The four species included a deciduous 
canopy tree (Quercus prinus), a deciduous er gw tree 
(Cornus florida), an evergreen canopy tree (Tsuga canadensis), 
and an evergreen subcanopy tree (Rhododendron maximum). The 
—— total standing crop of nutrients was in Q. prinus owing to 
its large biomass, but the greatest proportion of calcium and mag- 
nesium in leaves was in Rhododendron. Cornus is important in the 
annual nutrient cycle because Cornus has a high proportion of 
nutrient-rich leaves. Quercus prinus is important in the annual 

le and in a long-term nutrient cycle. Rhododendron is impor- 
tant in a cycle of intermediate length because the turnover time 
for Rhododendron leaves is about 7 years. Thus mineral-cycling 
strategies of individual species mesh together to form a network of 
cycles of varying lengths. 
14645 (CONF-7405 13—, 
tilization on mineral cycling in 


754-764) Some effects of fer- 
pine. Wells, C.G. (Forest 
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, , Research Triangle Park, NC); Nicholas, A.K.; Buol, S.W. 

From Mineral cycling in southeastern ecosystems symposi- 
um; Augusta, Georgia, USA (1 May 1974). 

In Mineral cycling in southeastern ms. 

Nitrogen, phosphorus, and potassium applied at rates of 
226, 60, and 136 kg/ha as ammonium nitrate, triple su- 
Pe ite, and muriate of potash, respectively, were not immo- 

ilized in the forest floor. Part of the NO,-N leached to the 120- 

cm depth in the soil in concentrations up to 7 ppM at some sample 
points, but the concentration had declined to an ave of 0.5 
_ 3 years after Lpomeee Even with increased losses from fer- 
tilization, the loss of NO;-N below 120 cm would be approximately 
balanced by precipitation input. Increased mineral elements in lit- 
terfali and throughfall the first year after fertilization account for 
about 5 percent of the nitrogen and 10 percent of the potassium 
pow During the second year after fertilization, increased litter- 
fall and increased concentrations in litterfall and throughfall 
amounted to 10 percent of the nitrogen and potassium applied. As 
determined by measurement of the difference between fertilized 
and nonfertilized plots, about 25 percent of the nitrogen applied 
was in the forest floor 2 years after fertilization, but litterfall rather 
than immobilization of the nitrogen applied appeared to be the 
major source of the additional nitrogen. 


14646 (CONF-740513—, pp 765-779) Influence of nutrient 
a on ecosystem structure. Meyer, K.A. (Mansfield State 
Coll., PA); McCormick, J.F.; Wells, C.G. 1975. 

From Mineral cycling in southeastern ecosystems symposi- 
um; Augusta, Georgia, USA (1 May 1974). 

In Mineral cycling in southeastern ecosystems. 

Studies of granite outcrop soils identified well-defined 
gradients in nutrient availability which can be correlated with spe- 
cies distribution patterns. Comparisons of nutrient availability and 
species nutrient uptake in these systems showed that soil nutrients 
become limiting to the growth and distribution of the dominant 
plants, Sedum smallii, Minuartia uniflora, and Viguiera porteri. 
The availability of calcium, magnesium, and nitrogen, as well as in- 
terspecific competition for these elements, most signigicantly limit 
species growth and distribution during periods when moisture 
availability is no longer limiting. 


14647 (CONF-740513—, pp 847-861) Cation flux in hard- 
wood and white pine watersheds. Best, G.R.; Monk, C.D. (Univ. of 
Georgia, Athens). 1975. 

From Mineral cycling in southeastern ecosystems symposi- 
um; Augusta, Georgia, USA (1 May 1974). 

In Mineral cycling in southeastern ecosystems. 

The nutrient content of precipitation input, throughfall, 
litter flow through, soil percolation, and stream discharge was mea- 
sured in a hardwood and in a white pine watershed. Amounts of 
water passing through various levels of the forest ecosystems 
changed markedly from input to output, and leaching of cations 
from vegetation exhibited pronounced seasonal changes. Leaching 
of potasssium, calcium, and magnesium was least during dormant 
winter months but increased with commencement of spring 
os Most potassium was leached from the leaves before leaf 
‘all, but most calcium and m sium losses occurred after leaf 
fall. A reduction of sodium in throughfall during the summer 
months was evident in white pines. The total leachate loss from 
vegetation was greatest for potassium and least for sodium; mag- 
nesium and calcium losses were intermediate. Once the water 
became streamflow discharge, the cation load was similar to its 
original input level, giving evidence of the ability of the ecosystem 
to minimize external loss while maintaining a large internal flux. 


14648 (CONF-740701—, pp 301-320) Radioisotopi ited x- 
ray fluorescent system for PPM measurement of toxic heavy metals. 
Leddicotte, G.W.; Tolea, F.; Hansen, J.S. (Georgia Inst. of Tech., 
Atlanta). Jul 1974. 

From 2. international conference on nuclear methods in en- 
vironmental research; Columbia, Missouri, USA (29 Jul 1974). 

In Proceedings of the second international conference on 
nuclear methods in environmental research. 

In agricultural research there is a continual awareness of the 
need to determine the role trace elements have as micronutrients 
in soil-plant systems. Similarly, these agronomic needs have a 
strong relationship to the concern other life sciences researchers 
have about the roles and effects of toxic trace elements on the 
natural environment and the physiological well-being of man and 
animals. However, in order for these interest areas to carry out 
more effective study efforts, more practical and precise analytical 
methodology and devices need to be developed. This report 
describes a research effort to develop an analytical system for 
micronutient as well as toxic elements based on x-ray fluorescence. 


6 
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proceedings series. Proceedings of 


nuclear techniques. Panel 

te second research co-ordination meeting of the seed protein 
Ibadan, Nigeria, December 10-14, 1973. 
International Atomic ‘Ener, "BY A ney. Vienna (Austria)). 1975. 
IAEA $14 

. research co-ordination meeting of the seed 
liens sg p me; Ibadan, Nigeria (10 Dec 1973). 
Separate racts were prepared for the 17 in- 
cluded. Abstracts of four fs appear in NSA and abstracts of 
13 appear in ERA. ) 


ustrial Research Organization, Canberra, Australia). pp 3-13 of 
In Breeding for seed protein improvement using nuclear 
techniques. Vienna; International Atomic Energy Agency (1975). 
oe sr research co-ordination meeting of the seed 
improveme me; Ibadan, Nigeria (10 Dec 1973). 
B—400; CONF-731236—. 
A survey of protein synthesizing systems reveals that certain 
nts of the system cannot be varied to alter the amount or 
type of specific protein in the seed while others can be modified 
by mutation and selection. A number of possible approaches that 
might a7 neg in obtaining more and better plant proteins are 
aut 


14651 Agronomic characters of a high rice mutant. 
Harn, C.; Won, J.L.; Choi, K.T. (Korea Atomic Energy F Research 
Inst., Seoul). pp 17. -22 of In Breeding for seed protein improve- 
ment using nuc techniques. Vienna; International Atomic Ener- 
gy Agency (1975). 

From 2. meeting of the seed 
ria Dec 1973). 

B_ 400; 236—. 

lines (Ms-M,) of macro- traits from 
several varieties of rice were screened for the protein content. Mu- 
tant 398 (Mg) is one of the high protein mutants selected from 
Hokwang. Three years’ tests revealed that it has a high protein line 
under any condition of cultivation. Except for early maturity and 
short culmness, other agronomic and yield characters were similar 
to the original variety. There was no difference between the mu- 
tant 398 and its mother variety in grain shape and weight, and also 
the size and protein content of the embryo. The high protein con- 
tent of the mutant is attributable to the increase of protein in the 
endosperm. About 150 normal-looking or a few days-earlier-matur- 
ing selections were made from Jinheung variety in the M, and 
screened for protein. Promising lines in terms of the plant type, 
yield, and protein were obtained. (auth) 


14652 Induced mutations for increasing protein content in 
wheat and rice. Narahari, P.; Bhatia, C.R. (Bhabha Atomic 
Research Centre, Trombay, India). pp 23-29 of In Breeding for 
seed protein improvement using nuclear techniques. Vienna; Inter- 
national Atomic Energy Agency (1975). 

From 2. research co-ordination meeting of the seed protein 
improvement ramme; Ibadan, Nigeria (10 Dec 1973). 

See STL/PUB-_400; CONF.73 1236, 

All macro-mutants showing increased protein content, both 
in wheat (Kalyan sona) and rice (IR-8), were lower in Cm oe yield 
in comparison to their respective parental cultivars in t 
far, the best macro-mutant has shown | to 2.5 percent increase 7 
protein content with about 10 percent reduction in grain yield over 
the parent cultivar. In rice mutants, grain yield and grain weight 
showed negative correlation with protein content while panicle 
sterility was positively correlated. Further, it was found that selec- 
tion on protein percent as well as on protein 4 grain basis can 
select for low-yielding plants. Protein yield per hill “ unit area ap- 
pears to be a better selection criterion in rice. (auth 


o— Improvement of protein content in wheat ai muta- 
. Parodi, P.C. (Catholic Univ. of Chile, Santiago). pp 
a -34 of In Breeding for seed protein improvement using nuclear 
techniques. Vienna; Entornationsl A Atomic Energy Agency (1975). 
rom 2. research co-ordination meeting of seed protein 
improvement programme; Ibadan, Nigeria (10 Dec 1973). 
See STI/PUB—400, CONF-731236—. 
Six wheat varieties were treated with 10 and 25 kR of 
Bron trays. Protein estimations made on Mz seeds revealed a 
: range than in those of unirradiated control populations. A 
decreased mean protein content was noted in the treated 
ng control grains. Several promising lines are under evalua- 
tion. (auth) 


14654 utations characters in wheat. Adam, 
G. (IAEA, Seibersdorf, Aust), pp 35. 37 of In Breeding for seed 
protein improvement using nuclear techniques. Vienna; Interna- 
tional Atomic Energy Agency (1975). 


From 2. research co-ordination meeting of the seed 
t mme; Ibadan, Ni ria (10 Dec 1973). 
/PUB—400;, CONF-73 731236— 

at project is being carried out at the IAEA to 
study the Detee — type of mutations affecting the endosperm 
protein in wheat. ee includes the analysis of existing mu- 
tant collections as well as experiments on the most efficient way 
for selecting protein mutants from among mutagen-treated wheat 
populations. Mutant collections were found to have a higher varia- 
tion coefficient for grain protein than controls. Mutants with 
higher protein content have consistently, over two to three years, 
been identified and will be studied further. (auth) 


BIOMEDICAL SCIENCES, APPLIED 
STUDIES 


RADIATION EFFECTS ON 
BIOCHEMICALS 


IN VITRO 
REFER ALSO TO CITATION(S) 13799 


14655 Ultraviolet irradiation of nucleic 
acids and related Final progress report. Wang, S.Y. 
(Johns Hopkins Univ., Baltimore, Md. (USA)). 1976. Contract 
E(11-1)-3276. 30p. Dep. NTIS $4.00. 

Progress is reported on the following research projects: 
photohydration of pyrimidine derivatives; thymine dimerization; 
uv-induced formation of pyrimidiny! radicals; formation of a cou- 
pled product by irradiation of 5-bromouracil derivatives; studies on 
pyrimidine adducts; molecular aggregates-puddle formation 
hypothesis of pyrimidine photodimerization; and topochemical stu- 
dies of structures of dimers and of crystalline arrangements. 
(HLW) 

14656 (ORNL—S5111, pp 93-95) Biophysical chemistry. Feb 
1976. 

In Chemistry Division annual progress report for period 
ending November |, 1975. 

Studies on singlet excitation transfer from polyriboadenylic 
acid (poly rA) to bound dye at 77°K are reported. Progress in the 
development of a theory of excited-state interactions in biomolecu- 
lar aggregates is noted. oe B) 


IN MAN 


cation by DNA-binding agents, and steroids in 
human cells. Cleaver, J.E.; on R.B. (Univ. of California, San 
Francisco). Cancer Res.; 35: No. 7, 1773-1778(Jul 1975). 

Although many chemicals, including cocarcinogens, DNA- 
binding agents, and steroids, inhibit repair replication of ul- 
traviolet-induced dam: to DNA in human lymphocytes and 
proliferating cells in culture, none of these chemicals is specific. 
Our results show that all the chemicals we tested inhibit normal 
DNA synthesis as much as or more than they inhibit repair replica- 
tion. There is thus no evidence in our results to support the 
hypothesis that cocarcinogens are specific inhibitors of DNA repair 
or that any of the chemicals studied might be useful adjuncts to 
tumor therapy merely because of specific inhibition of radiation 
repair mechanisms. (auth) 


RADIATION EFFECTS ON CELLS 


EXTERNAL SOURCE 


rapid analysis and sorting of mam n Mullaney, P.F.; 
Steinkamp, J.A.; Crissman, H.A.; Cram, L.S.; Crowell, J.M.; Salz- 
man, G.C.; Martin, J.C.; Price, B. (Los Alamos Scientific Lab., 
N.Mex. (USA)). 1976. Contract W-7405-Eng-36. 41p. (CONF- 
760324—1). Dep. NTIS $4.00. 

From Workshop on methods and objectives of cell separa- 
tion; Tucson, Arizona, United States of America “*USA® (25 Mar 
1976). 

Quantitative precision measurements can be made of the 
optical properties of individual mammalian cells using flow 
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mi 3 cells th a ial flow 
an argon-ion laser. As each cell crosses the laser beam, it produces 
one or more optical _ of a duration equal to cell transit time 
across are detected, amplified, and 
analyzed usin, techniques ma ra’ troscopy. Quan- 
titative DNA ‘distributions made TT possible te distinguich tumor 
cells from normal cells as well as to assay for radiation effects on 
tumor cells subjected to x and gamma radiation. (HLW) 


14659 (ORO—3646-26) C of radiation, 
progress report, 1975. Coggin, J.H. Jr. (Tennessee Univ., Knoxville 
(USA). Dept. of Microbiology). 31 Mar 1976. Contract E(40-1)- 
3646. 107p. Dep. NTIS $5.50. 

is reported on the following research projects: 
evaluation of isotopic antiglobulin test (IAT) to detect tumor as- 
sociated antigens using antisera induced by x-irradiated tumor 
cells; development of cytotoxic antibody for embryonic antigens 
(EA); acrylamide gel cell culture assay for sanitation. and 
evaluation of 3-MCA induced sarcomas for TSTA and cross-react- 
ing antigens. (HLW) 


INTERNAL SOURCE 


14660 (ERDA-tr—93) consequences of nuclear 
weapons tests. Mehring, C.E. 1972. Translation of German report. 
(CONF-7209135—1). ISp. Dep. NTIS $3.50. 

From 18. international convention for the diseases of 
civilization, nutrition and food conditions; Berlin, German, Federal 
Republic of *F.R. Germany® (16 Sep 1972). 

Data on leukocyte values of two million residents of the 
Federal Republic of Germany during 1959 to 1966 are reviewed. 

individuals included both normal le and patients durin 
illness. Data on the content of fallout Sr in human bones sam 
during the same time period are also reviewed. The relationship of 
fallout ®Sr to leukopenia is discussed. (CH) 


RADIATION EFFECTS ON MICROORGANISMS 
REFER ALSO TO CITATION(S) 14574 


14661 Role for deoxyribonucleic acid ligase in deoxyribonucleic 
acid I-dependent synthesis in toluene-treated 
Escherichia coli. Billen, D.; Hellermann, G.R.; Stallions, D.R. (Oak 
a pees Lab., TN). J. Bacteriol.; 124: No. 1, 585-588(Oct 

In a toluene-treated mutant of Escherichia coli K-12 having 
a temperature-sensitive, conditionally lethal mutation in the struc- 
tural gene. for deoxyribonucleic acid (DNA) ligase, an extensive 
DNA repair synthesis occurred in x-irradiated cells at the nonper- 
missive temperature, 42°C. At the permissive temperature, 30°C, 
nearly normal semiconservative synthesis and limited repair synthe- 
sis were observed when DNA ligase was activated by ition 
of nicotinamide adenine dinucleotide. (auth) 


14662 UV mutagenesis in radiation-sensitive strains of 
Lawrence, C.W.; Christensen, R. (Univ. of Rochester School of 
— and Dentistry, NY). Genetics; 82: No. 2, 207-232(Feb 
). 

ppears to possess a 
single mutagenic or error prone pathway for the repair of uv 
damage, probably involving the functions of at least seven genes; 
revl, rev2, rev3, rad6, rad8, rad9, and rad18. Strains carrying rad6 
are the most sensitive to the lethal effects of uv light in this group 
and double mutants carrying rad6 and either revl, rev3, rad9 or 
rad18 are no more sensitive than this single mutant strain. Rev3 
rad6 double mutant diploids failed to show any uv-induced rever- 
sion of the normally highly revertible ochre allele cycl-9, even 
though a total of more than 2.5 x 10° viable cells was examined, 
Suggesting that strains of this kind are entirely uv-immutable; spon- 
taneous revertants could be recovered, however. The rad6 and 
rev3 gene products would appear to be necessary for all kinds of 
mutagenic events at all sites within the genome, but the products 
of the other genes that act in the error-prone pathway have a more 
restricted sills and are involved in the production of only some 
kinds of mutations. It is suggested that such selectivity arises from 
the interaction of some repair enzymes with specific ni i 
sequences. (auth) 


14663 Isolation and characterization of amber suppressors in 
_— Liebman, S.W.; Sherman, F.; Stewart, J.W. (Univ. of 

ochester School of Medicine and Dentistry, NY). Genetics; 82: 
No. 2, 251-272(Feb 1976). 


The yeast Saccharomyces cerevisiae a 
e 
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Nonsense su were obtained in a haploid yeast 
strain containing eight nutritional mutations, that are assumed to 
be amber or ochre, and the cycl-179 amber mutation that has a 
UAG codon corresponding to position 9 in iso-1-cytochrome c. 
Previous studies established that the biosynthesis and function of 
iso-l-cytochrome c is compatible with replacements at position 9 of 
amino acids having widely different structures. UV-induced rever- 
tants, selected on media requiring the reversion of one or two of 
the amber nutritional markers, were presumed to contain a sup- 
pressor if there was the unselected reversion of at least one other 
marker. The 1088 suppressors that were isolated could be divided 
into 78 notypic classes. Only 43 suppressors of three classes 
caused the production of more than 50 percent of the normal 
amount of iso-l-cytochrome c in the cycl-179 strain. Genetic 
analyses indicated that all of these highly efficient amber suppres- 
sors are allelic to one or another of the eight suppressors which 
cause the insertion of tyrosine at ochre (UAA) codons. Further- 
more, only tyrosine has been identified at position 9 in iso-l- 
cytochrome c in cycl-179 strains suppressed with these efficient 


amber suppressors. (auth) 


14664 Inactivation of membrane transport in Escherichia coli 
by near-ultraviolet light. Koch, A.L.; Doyle, R.J.; Kubitschek, H.E. 
(Argonne National Lab., IL). J. Bacteriol.; 126: No. 1, 140- 
1976). 

vidence is presented that near-ultraviolet (near-uv) light 
can alter galactoside transport in Escherichia coli in several inde- 
pendent ways. Earlier publications suggested that near-uv destroys 
cofactors needed for electron transport and thus places a limitation 
on energy reserves. In agreement, we found that the active accu- 
mulation of ['*C]thiomethyl-8-D-galactopyranoside is decreased 
after irradiation by a larger factor than that due to action directly 
on the permease ogee The effect on the latter was measured by 
the decrease in the rate of o-nitrophenyl-8-D-galactopyranoside 
(ONPG) transport. As evidence that energy supplies for this 
"'downhill’’ process did not become rate limiting after irradiation, 
we found that carbonylcyanide-m-chlorophenylhydrazone did not 
stimulate ONPG transport of irradiated cells. Cells genetically defi- 
cient in functional permease or cells treated with formaldehyde 
still transport ONPG passively, although at much lower rates. With 
the use of such cells, it was found that high fluences (doses) made 
the cells leaky. Further evidence that the permease system and the 
metabolic energy system can be inactivated independently is also 
presented. It is shown that a photoproduct from the irradiation of 
chloramphenicol inactivates the permease system much more effi- 
ciently than the energy system. In addition, it is shown that thio-g- 
D-digalactopyranoside protects the permease system, but not the 
energy system, both against direct inactivation by near-uv and 
— photosensitized inactivation in the presence of 
chloramphenicol. 


APPLICATIONS 


REFER ALSO TO CITATION(S) 14649, 14653 


RADIATION EFFECTS ON ANIMALS 


MAN 


REFER ALSO TO CITATION(S) 12592, 12608, 14392, 14657, 
14759, 14791 


14665 (ARH-SA—242) preparedness: a com- 
plan. Wilson, R.H. (Atlantic Richfield Hanford Co., 

ichland, Wash. (USA)). 1 Jul 1975. 10p. (CONF-750707—8). 
Dep. NTIS $3.50. 

From Annual meeting of the Health Physics Society; Buf- 
falo, New York, USA (12 Jul 1975). 

The Atlantic Richfield Hanford Company (ARHCO) has 
developed comprehensive plans for coping with emergencies rang- 
ing from criticality to civil disturbance. A unique notification 
system provides for immediate contact with key personnel by using 
a central communications center, crash alarm warning networks, 
and a continuing telephone cascade notification system. There is 
also the capability of immediately contacting other contractor key 
personnel. Certain jobs have been predetermined as necessary for 
coping with an emergency. An emergency staff consisting of 
responsible management, with alternates, has been preselected to 
automatically fill these jobs when notified. Control centers for 
headquarters and '’field’’ are established with telephone and radio 
communication capabilities and are also supplied with some source 
materials to assist initiating plans for containing an emergency for 
recovery. A comprehensive emergency procedures manual has 
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been deve , which contains information of company-wide 
ication and procedures for specific facilities covering 


accident situations. (auth) 
14666 (BNWL-SA—-5521) Radiation monitoring considera- 
for facilities. McClelland, T.W.; McFall, E.D. 


tions 
(Battelle Pacific Northwest Labs., Richland, Wash. (USA)). 1976. 
Contract E(45-1)-1830. 9p. (CONF-760202—34). Dep. NTIS 


$3.50. 
From 9. topical symposium on operational health physics; 
Denver, Colorado, USA (9 Feb 1976). ph 
Battelle, Pacific Northwest Laboratories, conducts a wide 
variety of radiobiology and radi research in a number of 
facilities on the Hanford Reservation. Review of radiation monitor- 
ing problems associated with storage, plant and animal experi- 
ments, waste handling and sterile facilities shows that careful moni- 
toring, strict procedural controls and innovative techniques are 
uired to minimize occupational ex re and control con- 
tamination. Although a wide variety of radioactivity levels are in- 
volved, much of work is with extremely low level materials. 
Monitoring low level work is mundane and often impractical but 
cannot be ignored in today’s ever tightening controls. 


14667 (CONF-740930—, pp 192-196) B and T lymphocytes in 

, M.M.; , K.; mann, L.H. (Univ. 
of Rochester, NY). 1976. - 

From 14. Hanford bio posium on radiation and the 
lymphatic system; Richland, Washington, USA (30 Sep 1974). 

In Radiation and the lymphatic system. 

B and T lymphocytes were studied in a group of adults 
whose thymic glands were irradiated in infancy for alleged thymic 
enlargement. Two independent methods were used to determine 
the B and T lymphocytes from each peripheral blood specimen: 
(1) the relative proportion of cells with surface immunoglobulins 
(B naphocyies) and cells forming rosettes with sheep erythrocytes 
(T lymphocytes); and (2) the relative mitogenic response to 
emagglutinin (T lymphocytes) and to pokeweed mitogen (B 
jocytes). All specimens were coded. The results obtained in- 
icate: (1) a reduction of B and T lymphocytes; and (2) a 
decreased mitogenic response of lymphocytes to phytohemagglu- 
tinin and pokeweed mitogen in this group of patients as compared 
with the controls. These observations suggest that (1) the effect of 
irradiation to the thymus gland on lymphocytes is long lasting and 
(2) both B and T lymphocytes are affected by irradiation to the 
thymus gland. (auth) 


14668 (CONF-740930—, 209-217) Studies on the leu- 
and immunologic effects of radiostrontium (Sr) and x 

~~ in mice. Ito, K.; Nagao, K.; Kawamura, Y.; Yokoro, K. 

(Hiroshima Univ.). 1976. 

From 14. Hanford biology symposium on radiation and the 
lymphatic system; Richland, Washington, USA (30 Sep 1974). 

In Radiation and the lymphatic system. 

The leukemogenic effect of internal irradiation with radios- 
trontium (®Sr) was compared with that of external irradiation with 
x rays in ICR/JCL mice. Immunological, hematological, and 
cytogenetical changes were also studied during the 
period in mice treated with “Sr or with x rays. single in- 
traperitoneal injection of 1.0 wCi of *Sr per gram of body weight 
resulted in leukemia in 62 percent of the mice. Only one of the 
"Sr-induced leukemias was of thymic origin. The occurrence of 
the leukemia was not affected by thymectomy. A fractionated 
whole-body x-irradiation of 680 R induced leukemia in 77 percent 
of the mice; the majority of the leukemias were of thymic origin. 
Although x-irradiation over the thymic region was ineffective in 
eliciting leukemia, a combined treatment of Sr and local x-ir- 
radiation of the thymus was effective in inducing thymic 
lymphomas. The single intraperitoneal administration of ®Sr 
caused an enhancement of both direct and indirect splenic plaque- 
forming cell (PFC) responses to sheep red blood cells, lasting for 
35 days after treatment. No —— were observed in delayed-type 
hypersensitivity to picryl chloride. Thymectomy caused no ap- 
preciable effect in these immune responses. The fractionated 
whole-body x-irradiation rapidly depressed both PFC and delayed- 
type hypersensitivity responses, which persisted for a long period, 
especially in thymectomized mice. An abrupt increase of 
chromosomally aberrant cells in the thymus 60 days after the last 
x-irradiation was preceded by an increase of aberrant population in 
the bone marrow. On the other hand, a long-lasting appearance of 
aberrant population in the bone marrow a engl nodes was ob- 
served in ™Sr-injected mice. (auth) 


14669 (CONF-760202—32) Personnel exposure experience re- 
lated to use of **Cf sources. Mason, E.W.; Moser, F.; Lanzl, L.H. 
(Franklin McLean Memorial Research Inst., Chicago, Ill. (USA); 
Ch Univ., Ill. (USA). Dept. of Radiology). 1976. Contract 
E(11-1)-69. 6p. Dep. NTIS $3.50. 


From 9. ical s' ium on rational health ics; 
Denver, Colorado, USA 00 Feb 1976). 

Studies are presented of personnel exposures to ™Cf 
neutrons and ma radiation during dosimetry experiments in 
mouse phantoms, fission foil detectors, and small tissue equivalent 
ionization chambers. Sensitivity of film badge emulsions to ob- 
served levels of **Cf neutrons is discussed. Long-term personnel 
exposure histories are presented. Comparisons are made between 
neutron dose calculated from observed neutron-gamma ratios and 
the dose observed in neutron emulsions. Shielding used during ex- 
periments is described. (auth) 


14670 (COO—3437-3) Review of the Guarapari project. Cul- 
len, T.L. (Pontificia Universidade Catolica do Rio de Janeiro 
(Brazil)). Dec 1975. Contract E(11-1)-3437. 34p. (CONF- 
75067 1—4). Dep. NTIS $4.00. 

From International symposium on areas of high natural 
radioactivity; Pocos de Caldas, Brazil (16 Jun 1975). 

Data are summarized on the radiation dose and dose rate 
received by the human lation of Guarapari, Brazil, a region of 
high level natural radioactivity. (CH) 


14671 (DPSPU—75-30-7) Radiation exposure records manage- 
ment. Boiter, H.P. (Du Pont de Nemours (E.I.) and Co., Aiken, 
S.C. (USA). Savannah River Lab.). Dec 1975. Contract AT(07-2)- 
1. 9p. (CONF-760202—29). Dep. NTIS $3.50. 

From 9. topical symposium on operational health physics; 
Denver, Colorado, USA (9 Feb 1976). 

Management of individual radiation exposure records begins 
at employment with the accumulation of data pertinent to the in- 
dividual and any previous occupational radiation exposure. Ap- 
propriate radiation monitorinng badges or devices are issued and 
accountability established. A computer master file is initiated to in- 
clude the individual’s name, payroll number, social security 
number, birth date, assigned department, and location. From this 
base, a radiation exposure history is accumulated to include exter- 
nal ionizing radiation exposure to skin and whole body, contribut- 
ing neutron exposure, contributing tritium exposure, and extremity 
exposure. It is used also to schedule bioassay sampling and in-vivo 
counts and to provide other pertinent information. The file is used 
as a basis for providing periodic reports to management and 
monthly exposure summaries to departmental line supervision to 
assist in planning work so that individual annual exposures are 
kept as low as practical. Radiation exposure records management 
also includes documentation of radiation surveys performed by the 
health physicist to establish working rates and the individual esti- 
mating and recording his estimated exposure on a day-to-day basis. 
Exposure information is also available to contribute to Energy 
Research and Development Administration statistics and to the 
National Transuranium Registry. (auth) 


14672 (NCRP—45) Natural radiation in the 
United States. (National Council on Radiation Protection and Mea- 
surements, Washington, D.C. (USA)). 15 Nov 1975. 163p. NCRP 
Publications, Washington, DC. 

The National Council on Radiation Protection and Measure- 
ments (NCRP), successor to the National Committee on Radiation 
Protection and Measurements, has embarked on a program to ex- 
amine and evaluate the many private studies and government pro- 
grams related to sources of ionizing radiation that may contribute 
to the overall exposure of the population. The first in a series of 
reports envisioned under this program is concerned with the as- 
sessment of the radiation dose to the population from natural 
background radiation. Included in this report are the absorbed 
doses to the population due to radiation from cosmic sources, 
radionuclides in the earth, internally deposited radionuclides, in- 
haled radioactivity, and fallout from nuclear weapons tests. (CH) 


14673 (ORNL—5113) Bibliography of the literature of the 
Health Physics Division through calendar year 1975. Dixon, M.N. 
(comp.). (Oak Ridge National Lab., Tenn. (USA)). Mar 1976. 
Contract W-7405-eng-26. 283p. — NTIS $9.25. 

The literature of the Health Physics Division is documented. 
The bibliography contains open literature publications, report 
literature, and special literature. An author index and separate 
listings of theses and patents are included. (HLW) 


14674 (ORO— 3857-4) Chest y and neoplasia in tu- 
berculosis : a retrospective survey. report, July 1, 
1975—June 30, 1976. Battigelli, M.C. (North Carolina Univ., 
Chapel Hill (USA). School of Medicine). 1976. 20p. Dep. NTIS 
$3.50 


An historical cohort study is being conducted to assess the 
cancer risk of cumulative exposure to fluoroscopic irradiation. Of 
approximately 30,000 patients admitted to three tuberculosis sana- 
toria in North Carolina, between 1930-55, 4,800 were treated by 

it , entailing regular, re- 


pneumothorax and/or p p 


ON BIOCHEMICALS 1533 
» NO.8 
id yom 
med to 
at has a : 
rome c, 
tion of 
ion 9 of 
d rever- 
two of 
a sup- 
e other 
divided 
Classes 
normal 
netic 
which 
urther- 
iso-l- 
ficient 
ia coli 
HE. 
| 
0., 
8). 
uf- 
as 
on 
ng | 
Ss, 
is 
ey 
or 
of 
to 
or 
io 
or 


1534 ERDA ENERGY RESEARCH ABSTRACTS 


air re-fill and ic examination. The number of 
ic examinations ranged from | to about 300. An equal 
number of control patients, treated non-invasively, have been ran- 
domly selected, found - as anticipated from a pilot survey - to 
have similar distributions of potential confounding factors (age at 
admission, sex, race, ee aa occupation, and date o - 
mission). The two groups differ mildly with respect to diagnosed 
severity of tuberculosis. This characteristic, if found to be an inde- 
pendent risk indicator for some (or all) cancers within this study 
population, will be a primary variable for stratification in data 
analysis. North Carolina mortality data, through 1975, provide the 
initial basis of comparison between the two patient populations. 
Preliminary age-standardized proportional mortality analysis has 
revealed a moderate relative excess of cancer deaths in the 
fluoroscopy-treated patients, with this excess being greatest for 
deaths occurring at least 15 years after initial exposure, and for 
deaths in patients with the highest cumulative exposure. Bias due 
to patient to-follow-up is being assessed and preliminary calcu- 
lations of death rates, via life- mortality analyses, are being 
carried out. 


14675 (UCRL—77816) Personnel monitoring measurements. 
Griffith, R.V. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). 23 Feb 1976. 11p. (CONF-760301—2). Dep. 
NTIS$3.50. 

From NBS symposium on measurements for the safe use of 
radiation; Gaithersburg, Maryland, United States of America 
SUSA® (1 Mar 1976). 

A personnel monitoring program must include a well in- 
tegrated combination of dose determination methods, and should 
not depend on a single dosimetry system. Many of the nec 
techniques have become well developed and dependable, such as 
the personnel ma dosimeters in use today. However, other 
monitoring met! are still not adequate. The two most important 
personnel monitoring problems remaining are development of per- 
sonnel neutron dosimeter and in-vivo measurement of plutonium at 
sublung burden levels. Although there are a few techniques under 
development to attack these problems, satisfactory long-term solu- 
tions will require much more work. As the developments in 
nuclear power and medicine continue, the need for solutions to 
these problems will intensify. (auth) 


*2Cf neutron 
cancer radiotherapy research. Walker, V.W. 
(E.I. DuPont de Nemours and Co., Aiken, SC). Trans. Am. Nucl. 
Soc.; 22: 730-73 1(Nov 1975). 
From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


14677 Radiation dosimetry of *“Bi- and *“Bi-citrates. Bigler, 
R.E.; Russ, G.A.; Laughlin, J.S. (Sloan-Kettering Cancer Center, 
New York). J. Nucl. Med.; 17: No. 4, 301-304(Apr 1976). 

The absorbed-radiation doses from *Bi- and **Bi-citrates 
to humans are calculated from available nuclear and biologic data 
in order to evaluate the relative radiation risk of these 
radionuclides. The calculations reveal that the radiation dose to 
the kidneys is reduced by a factor of 8 if Bi replaces **Bi. This 
reduction suggests that *“Bi should be investigated further as a 
possible soft-tissue scanning agent. (auth) 


14678 (CONF-740930—, pp 28-35) Radiation effect on “Ga 
retention and distribution in mouse tissues. Mainwaring, H.R.; 
Swartzendruber, D.C.; Lushbaugh, C.C.; Idoyaga-Vargas, N.L.,; 
Watson, E.E. (Oak Ridge Associated Universitice, TN). 1976. 

From 14. Hanford biology symposium on radiation and the 
lymphatic system; Richland, Washington, USA (30 Sep 1974). 

In Radiation and the lymphatic system. 

We have studied the effect of external x irradiation on the 
whole-body retention and tissue distribution of gallium-67 (Ga) 
in mice over a period of 20 days. Adult male CS7BL/6 Cum mice 
were injected intraperitoneally with 5 wCi *’Ga 24 hr before, im- 
mediately before, immediately after, or 24 hr after whole-body x- 
ray exposure to 450 R. Control mice received “Ga injections and 
sham irradiation. Increased excretion and reduced soft-tissue con- 
centrations of *Ga occurred in irradiated mice. The greatest effect 
was observed when the radionuclide was injected 24 hr after ir- 
radiation and assayed 24 hr later. An analysis of variance of the 
retention data showed that the differences between the grou 
were significant at the 99 percent confidence level. Exponential 
least-squares analysis of whole-body counting results revealed three 
compartments in the biological retention data. The long-lived com- 
partment possibly corresponds to *Ga bound relatively tightly in 
certain body tissues and lost slowly. The two remaining compart- 
ments have been tentatively identified as circulating unbound “Ga 
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that is lost rapidly and circulating bound Ga that is lost less 
rapidly. (auth) 


14679 (CONF-740930—, 36-45) Pulmonary lymphatics 
Narcan Leeds, S.E. (Unw. of California, San Francisco), 


From 14. Hanford biology symposium on radiation and the 
lymphatic system; Richland, Washington, USA (30 Sep 1974). 

In Radiation and the lymphatic system. 

Knowledge of the anatomy and physiology of the respiratory 
system has been more difficult to acquire than that of other 
systems owing to the complexity of the respira function of the 
lungs and to the technical difficulties involved. This is especi 
true of the lymphatics of the lung and is illustrated by the fact that 
the first measurement of pulmonary lymph flow was in 1942 by 
Warren and Drinker. A review of the literature reveals that few ex- 

riments have been yo to study the pulmonary lymphatics 
ens se in relation to the effects of ented radiation or after the in- 

ation of radioactive particles. However, the documented in- 
volvement of hilar lymph nodes implies that the lung lymphatics 
have a role in transporting particles from the alveoli or malignant 
cells from the parenchyma. Information from clinical and experi- 
mental sources, though scattered, is fairly abundant and of value in 
assessing the role of the pulmonary lymphatics. Our method for 
collecting pulmonary lymph is presented. Studies on the pulmonary 
lymph flow in normal dogs and in dogs with experimental con- 
gestive heart failure are described. We irradiated (4000 to 5000 
R) the mediai one-third of both lungs of a series of om. The 
lymph flow of the lungs was measured immediately after the 
course of irradiation and after a period of about 5 months. 
Although lung biopsies showed characteristic radiation pneu- 
monitis in many areas, alterations in the lung parenchyma were not 
quantitatively reflected in the pulmonary lymph flow either in the 
acute stage or after fibrosis time to develop. (auth) 


14680 (CONF-740930—, pp 203-208) Histopathologic aspects 
of radiation effects on | tissues and malignancies. Lush- 
baugh, C.C.; Swartzendruber, D.C. (Oak Ridge Associated Univer- 
sities, TN). 1976. 

From 14. Hanford biology symposium on radiation and the 
lymphatic system; Richland, Washington, USA (30 Sep 1974). 

In Radiation and the lymphatic system. 

Morphologic study with the light microscope remains our 
most facile and rapid means of tissue identification, di is and 
staging of diseases, and demonstration of radiation-induced and 
other toxic effects. The inadequacy of its use alone, however, for 
the solution of biologic problems is nowhere better illustrated than 
in such studies on lymphatic tissues as are reported in this sym- 
eee Nearly every classical concept concerning lymphocyte 

iology and disease derived by morphologic methods has been 
challenged or disproved in recent years by applications of non- 
morphologic technologies. Studies with light and _ electron 
mic in combination with cell-labeling techniques, 
histochemical methodology, virology, immunology, and radiation 
biology have corrected many of our misconceptions and provided 
unifying concepts of lymphatic-tissue structure and function which 
explain anew our observations of the past. For example, nearly 
everyone now accepts the biologic role of viruses in what once 
were considered radiation-caused neoplasms in rodents, although 
whether the role of radiation and other physical and chemical in- 
sults in human carcinogenesis is direct or indirect is still to be elu- 
cidated. Also, the exact relations that obtain between radiation and 
cancer induction via viruses even in well-studied rodent systems 
remain to be determined; and here morphologic studies continue 
to play an important integrating role for the multidisciplinary stu- 
dies that are required. (auth) 


14681 (CONF-740930—, 230-238) Reticuloendothelial 
neoplasms in C57 black mice fast-neutron irradiation at low 
dosage. Mewissen, D.J.; Rust, J.H. (Univ. of Chicago). 1976. 

From 14. Hanford biology symposium on radiation and the 
lymphatic system; Richland, Washington, USA (30 Sep 1974). 

In Radiation and the lymphatic system. 

In many inbred strains of mice the modulation of the basic 
control tumor pattern by ionizing radiation is operative primarily 
on the reticular tissue. This phenomenon seems more productive 
with high linear energy transfer radiation, particularly neutrons. 
The results reported in this paper are based on a total of 1963 C57 
Black mice, subline 6, of either sex. From each litter animals were 
randomly assigned to control and treatment groups and were 
neutron-irradiated at 3.2, 4.5, 6.3, 8.8, and 12.3 rads of single ex- 
—. In male and female irradiation groups, incidence rates for 
lymphocytic lymphomas were sharply decreased by neutron 
radiation at all dose levels. In reticulum-cell sarcomas an interest- 
ing contrast was observed. First, the tumor type shifted almost en- 
tirely from t A tot B. Second, all specific incidence rates 
were markedly increased by radiation, both for male and female 
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mice at all dose levels. Our data the existence of an inter- 
competitive process triggered or accelerated by radiation. (auth) 


14682 . (COO—3486-3) Effects of nt radiation on sala- 
mander orientation. Final report. S , C.R. (Rhode Island Univ., 
Kingston (USA). oa of Zoology). 1975. Contract E(11-1)-3486. 
36p. Dep. NTIS $4.00. 

Pens were stocked with larvae of Am, bystoma opacum, A. 
maculatum, and Rana sylvatica and observations were made on 
ogee 6 metamorphosis, size of juveniles, length of larval 
period, migration. Migrating adults were irradiated with a "Cs 
source; the control and experimental animals were then returned 
to their points of capture and released. Radiation effects were not 
evident. Studies were conducted on the uptake and turnover of 
sodium, praseodymium, and europium by larval and hatchling am- 
phibians and reptiles. (HLW) 


14683 (ORO—4465-15) Production, and wy 

report, August 1, 1975—July 31, 1976. 
McDonald, T.P. (Tennessee Univ., Knoxville (USA). Memorial 
Research Center and Hospital). 1976. Contract E(40-1)-4465. 
29p. Dep. NTIS $4.00. 

Experiments were conducted which indicate that throm- 
bopoietin can be detected by both a bioassay and an immunoassay 
in sera of patients with various platelet production disorders. Other 
studies have shown that the kidney appears to have a vital role in 
thrombopoietin production; the mechanism of how platelet-specific 
antisera causes thrombocytopenia has been investigated. Also, an 
} sage me has been made into the preparation of assay mice and 
the different methods for the measurement of thrombopoietin. 
These studies indicate that mice in rebound-thrombocytosis are 
more sensitive to exogenous TSF than normal or platelet trans- 
fused mice. Also, % *S incorporation into platelets of assay mice 
is the most sensitive measurement of thrombopoiesis. The effects 
of hypoxia on platelet production was also investigated along with 
the release of thrombopoietin in animals exposed to RAMPS and 
whole-body x-irradiation. 


14684 Overview of high LET radiation effects in cells. Gold- 
man, M. (Univ. of California, Davis). pp 751-766 of In Health ef- 
fects of plutonium and radium. Webster, S.S. (ed.). Salt Lake City; 
Univ. of Utah (1976). 

From Workshop on the satagien effects and toxicity of Pu 
239 and Ra 226; Sun Valley, Idaho, USA (6 Oct 1975). 

See CONF-751043—. 

The spectrum of effects on and in cells traversed by high 
LET radiations in general and alpha particles in icular were 
studied in considerable detail. The general conclusion derived from 
such studies is that particles whose LET is about 100 KeV/um 
have an exceedingly high probability of killing any cell whose 
nucleus they traverse. Since almost all the studies on cell effects 
are performed in vitro on cell suspensions or on single cell 
preparations, the effects are generally direct ones, in that any 
potential modification of cell injury influenced by the presence of 
adjacent normal unirradiated cells is likely to be absent or at least 
unphysiologic. An additional possible complication is that the 
mammalian cells studied in vitro are frequently characterized by a 
telatively rapid replication rate and morphologic uniformity. 
non-physiologic nature of experimental culture medias relative to a 
mammalian tissue milieu may influence the degree of response but 
in all likelihood is not of major significance for this discussion. 
Data are reviewed on the RBE of a, 8, and x radiation on cell sur- 
vival in relation to dose and dose rate. (CH) 


14685 Cc in chromosome aberration in Chinese 

hamster liver related to LET and microdose distribution. Brooks, 

A.L.; McClellan, R.O. (Inhalation Toxicology Research Inst., Al- 

pe. NM). pp 767-778 of In Health effects of plutonium 

“ste ium. Webster, S.S. (ed.). Salt Lake City; Univ. of Utah 
). 


From ae. on the biological effects and toxicity of Pu 
239 and Ra 226; Sun Valley, Idaho, USA (6 Oct 1975). 
See CONF-751043—. 


The effect of radiation quality on the frequency of 
chromosome aberrations in liver cells was determined by 
animals to either Co gamma irradiation as a reference stan 
or to radionuclides that deposit in liver; “Ce, a beta emitter, 

and *!Am, alpha emitters, and **Cf, an isotope which 
emits alpha, fission fragments, neutrons, and gamma rays. All the 
radionuclides were injected as the citrate which resulted in a lar, 
fraction of their total activity being deposited in the liver. With 
exception of acute gamma exposure, all dose response relation- 
ships could be adequately described by a linear equation. Quality 
factors for the different LET exposures were derived by comparing 
the slopes of the dose response curves. Using protracted Co ex- 
ago as the reference, the quality factor for the beta emitter 

“Pr is 1. Quality factors for the alpha emitters **Pu, **Pu 


1535 


the value of 10 used in establishing radiation protection . 
The factor derived for **Cf was 10. The lower quality factor com- 
pared to pure alpha emitters was attributed to the ineffectiveness 
ae ts in producing measurable chromosome damage. 
au 


14686 Induction of non-re DNA breaks in mammalian 
cells by high LET radiations. Ritter, M.A. (Univ. of California, San 
Francisco). pp 793-802 of In Health effects of plutonium and radi- 
um. Webster, S.S. (ed.). Salt Lake City; Univ. of Utah (1976). 

From Workshop on the biological effects and toxicity of Pu 
239 and Ra 226; Sun Valley, Idaho, USA (6 Oct 1975). 

See CONF-751043—. 

Chinese hamster cells (V79-S171) were irradiated with x- 
rays and low-energy charged particles with an LET range of 9.5 to 
827 keV/um. The dependency of DNA strand break induction on 
LET and the fraction of breaks that could not rejoin during post- 
irradiation incubation were determined with alkaline sucrose 

ient techniques. Results indicate that the efficie of strand 
induction decreases with increasing LET. The efficiency of 
non-rejoinable break induction, however, increases to 4.8 times the 
x-ray value at an LET of 150 keV/um and then decreases with 
further LET increase. This peaked LET response for non-rejoina- 
ble break induction is very similar to the pattern that the RBE for 
cell killing exhibits as a function of LET. (auth) 


and *'Am from 11 to 20 which seems to be higher than 
ion standards. 


PEST CONTROL 
REFER ALSO TO CITATION(S) 12441 


14687 (STI/PUB—392) Controlling fruit flies by the sterile-in- 
sect technique. Panel proceedings series. Proceedings of a panel and 
research co-ordination meeting on the sterile-male for 
control of fruit flies, Vienna, Austria, November 12—16, 1973. 
(International Atomic Energy Agency, Vienna (Austria)). 1975. 
175p. (CONF-731176—). IAEA $10.00. 

From Meeting on the sterile-male technique for control of 
fruit flies; Vienna, Austria (12 Nov 1973). 

abstracts were prepared for the eleven papers 

presen at the conference and for nine progress reports of 
research at various institutions. (HLW) 


14688 Sterile-insect for the control of fruit flies: a 
survey. Harris, E.J. (Hawaiian Fruit Flies Lab., Honolulu). pp 3-7 
of In Controlling fruit flies by the sterile-insect technique. Vienna; 
International Atomic Energy Agency (1975). 

From Meeting on the sterile-male technique for control of 
fruit flies; Vienna, Austria (12 Nov 1973). 

See STI/PUB—392; CONF-731176—. 

Some advantages of the sterile-insect technique (SIT) are its 
minimum contribution to environmental pollution and its minimum 
adverse effect on non-target organisms. A review is made of the 
melon fly and sterile Mediterranean fruit fly release programmes, 
the accomplishments, and the implications. Recommendations are 
made for research leading to development of methods for practical 
use of the SIT. (auth) 


14689 Genetic variation in natural insect populations and its 
bearing on mass-rearing programs. Bush, G.L. (Univ. of Texas, 
Austin). pp 9-17 of In Controlling fruit flies by the sterile-insect 
technique. Vienna; International Atomic Energy Agency (1975). 

From Meeting on the sterile-male technique for control of 
fruit flies; Vienna, Austria (12 Nov 1973). 

See STI/PUB—392; CONF-731176—. 

A new approach using gel electrophoresis of genetically 
variable enzymatic and non-enzymatic proteins (allozymes) which 
can be used to monitor laboratory populations for genetic changes 
is discussed. Examples of genetic alterations in laboratory strains 
of the codling moth and screw-worm fly are presented. The results 
of a survey of genetic variation in the European cherry fruit fly are 
compared with the codling moth. The technique is very sensitive to 
environmental change, and offers a simple, rapid method of quality 
control. (auth) 


14690 Quality in insects: definition and evalua- 
tion. Chambers, D.L. (Insect Attractants, Behavior and Basic 
Biology Research Lab., Gainesville, FL). pp 19-32 of In Con- 
trolling fruit flies by the sterile-insect technique. Vienna; Interna- 
tional Atomic Energy Agency (1975). 

From Meeting on the sterile-male technique for control of 
fruit flies; Vienna, Austria (12 Nov 1973). 

See STI/PUB—392; CONF-731176—. 

The insect that is ag corer gs and released in a control 
programme is in effect a biological bullet, a self-guided missile 
designed to deliver a beneficial effect against a pest insect. The 
ability of the released insect to achieve this objective may be in- 
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fluenced in many ways. The control of the quality of mass- 
produced insects must include an understanding of the behavioral 
components critical to their success and an evaluation of their per- 
formance based upon these behavioral components. 
discusses some of the principles and techniques being and 
developed to study behavioral performance and quality. Included 
are discussions of tests of: vigor, irritability, activity, sound produc- 
tion, a thresholds, reproductive preference and drive, biotic 
potential, and others. (auth) 


14691 Progress of the test at Lanai against Mediterranean 
fruit flies and melon flies. ack E.J.; Cunningham, R.T.; Tanaka, 
N.; Ohinata, K. (Hawaiian Fruit Flies Lab., Honolulu). pp 33-38 of 
In Controlling fruit flies by the sterile-insect technique. Vienna; In- 
ternational Atomic Energy Age (1975). 

From Meeting on the sterile-male technique for control of 
fruit flies; Vienna, Austria (12 Nov 1973). 

See STI/PUB—392; CONF-731176—. 

A pilot test programme is underway on Lanai, State of 
Hawaii. objective is the suppression of the Mediterranean fruit 

with sterile medfly releases and the melon fly with male an- 

nihilation treatments. Plans have been laid, and preliminary testing 
has begun to determine the most effective approaches. (auth) 


14692 Procida pilot experiment: status of the medfly 
control after two years of sterile-insect releases. Cirio, U. (CNEN, 
Rome). pp 39-49 of In Controlling fruit flies by the sterile-insect 
technique. Vienna; International Atomic Energy Agency (1975). 

rom Meeting on the sterile-male technique for control of 
fruit flies; Vienna, Austria (12 Nov 1973). 

See STI/PUB—392; CONF-731176—. 

The CNEN initiated in 1971 a four-year pilot experiment of 
medfly control by the sterile insect technique on the island of 
Procida. The mass rearing and sterilization of the medfly, the lo- 
gistic techniques, the evaluation method and the control strategy 
used in 1973 are described. The medfly was effectively suppressed 
by releasing a limited number of ate flies and by other simple 
control methods. (auth) 


14693 Genetic control of Ceratitis capitata: practical applica- 
tion of the technique. Mellado, L.; Ros, P.; Arroyo, 
M.; Castillo, E. (Instituto Nacional de Investigaciones 
Agronomicas, Madrid). pp 51-65 of In Controlling fruit flies by the 
sterile-insect technique. Vienna; International Atomic Energy 
Agency (1975). 

From Meeting on the sterile-male technique for control of 
fruit flies; Vienna, Austria (12 Nov 1973). 

See STI/PUB—392; CONF-731176—. 

Since 1965 the INIA has been carrying out a program of 
biological control of Ceratitis capitata (Wiedemann) by means of 
the sterile-insect technique (SIT). Preliminary field experiments in 
1969 in ¢he province of Murcia, Spain, showed the method to be 
effective when applied in small isolated areas. New field experi- 
ments in 1972 in the province of Granada showed that it was 
possible to protect a semi-isolated area of 100 ha by creating 
peripheral barriers of sterile insects. No sterile punctures were ob- 
served in the fruit of the release area. In 1973, mass-rearing 
techniques were improved and methods for shipment of 
refrigerated adults instead of pupae were developed. Results of 
these experiments confirm that the SIT is fully effective in the con- 
trol of C. capitata, that shipment of insects in the adult stage is 
more effective than in the pupal stage, and that improvement in 
the rearing system can reduce the cost of production of irradiated 
insects by 60 percent. (auth) 


14694 Application of the sterile-insect technique for control of 
Mediterranean fruit flies in Israel under field conditions. Kambu- 
rov, S.S. (Biological Control Inst., Rehovoth, Israel); Yawetz, A.; 
Nadel, D.J. pp 67-76 of In Controlling fruit flies by the sterile-in- 
Vienna; International Atomic Energy Agency 
( ). 

From Meeting on the sterile-male technique for control of 
fruit flies; Vienna, Austria (12 Nov 1973). 

See STI/PUB—392; CONF-731176—. 

A rs field experiment, carried out in 1973 in Israel, 
employing the sterile-insect technique against the Mediterranean 
fruit fly and conducted over a 10,000 dunam area containing com- 
mercial citrus groves, is discussed. The release area was sur- 
rounded by a 500-m-wide low-volume (LV) bait spray barrier. 
Sterile flies were released from the ground and air twice 
a Results indicate successful control of the wild fly popula- 
tion for several months only and a clear suppression until July; 


thereafter, wild fertile females immigrated into the release area 
through the LV barrier. (auth) 


14695 pplication of SIT on the 
Rhagoletis the 


A European cherry fruit fly, 
cerasi L., in northwest Switzerland. Boller, ER, 
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Remund, U. (Swiss Federal Research Station for Arboriculture, 
Viticulture and Horticulture, Waedenswil). pp 77-82 of In Con- 
trolling fruit flies by the sterile-insect technique. Vienna; Interna- 
tional Atomic Energy Agency (1975). 

From Meeting on the sterile-male technique for control of 
fruit flies; Vienna, Austria (12 Nov 1973). 

See STI/PUB—392; CONF-731176—. 

The procedures used for rearing, sterilizing, marking and 
release of Rhagoletis cerasi L. are reviewed. A small-scale control 
pe was started in 1973 in two pilot orchards, to be expanded 
in 1974, in order to investigate the feasibility of eradicating R. 
cerasi by SIT. The results achieved so far and the problems to be 
solved are discussed briefly. (auth) 


14696 Small-scale field experiments on sterile-insect control of 
the onion fly, Hylemya antiqua (Meigen). Theunissen, J.; Loosjes, 
M.; Noordink, J.P.W.; Noorlander, J.; Ticheler, J. (Inst. for 
oy me ical Research, Wageningen, Netherlands). 83-91 
of In Controlling fruit flies by the sterile-insect technique. Vienna; 
International Atomic Energy Agency (1975). 

From Meeting on the sterile-male technique for control of 
fruit flies; Vienna, Austria (12 Nov 1973). 

See STI/PUB—392; CONF-731176—. 

During three consecutive years small-scale field trials were 
carried out in order to check the feasibility of the sterile-insect 
technique as a possible control method for the onion fly, Hylemya 
antiqua (Meigen). Results, so far analyzed, suggest a considerable 
reduction of the initial onion fly lation, the possibility to at- 
tain a satisfactory level of sterile flies in . a normal 
percentage of mated sterile females, a no susceptibility of the 
sterile flies to insect fungus infection and a decreasing number of 
infested onion plants per hectare. (auth) 


14697 Mass rearing of the olive fruit fly, Dacus oleae (Gmelin), 
at Democritos. Tsitsipis, J.A. (Democritos Nuclear Research 
Center, Attiki, Greece). pp 93-100 of In Controlling fruit flies by 
the sterile-insect technique. Vienna; International Atomic Energy 
Agency (1975). 

From Meeting on the sterile-male technique for control of 
fruit flies; Vienna, Austria (12 Nov 1973). 

See STI/PUB—392; CONF-731176—. 

Production of more than 4.5 million olive fruit fly pupae 
within a 4-month period during the summer and autumn of 1973, 
at an approximate cost of US $1 per 1000 pupae, was made possi- 
ble by introducing certain improvements in the formerly used rear- 
ing system. Replacement of the adult liquid diet by a solid one and 
less frequent changing of the water supply saved labor; better tim- 
ing in the egg collection improved hatchability. Incubation of the 
eggs in 0.3 percent propionic acid followed by their surface 
sterilization drastically cut down or eliminated previous sporadi- 
cally appearing microbial contaminations. Most important, a new 
larval diet (T), which is much easier to prepare and handle, has 
doubled pupal yield. A new caging and egging system under 
development provides a higher egg production and requires far less 
labor. Preliminary promising results on new larval diets and modifi- 
cations in the various steps of the rearing procedure will hopefully 
contribute to achieving the much lower costs needed even in a 
moderate-scale mass-release program. (auth) 


14698 Comparative behavior of lab.-cultured and 

Dacus oleae flies in the field. Prokopy, R.J.; Haniotakis, G.E.; 
Economopoulos, A.P. (Democritos Nuclear Research Center, At- 
tiki, Greece). pp 101-108 of In Controlling fruit flies by the sterile- 
—— technique. Vienna; International Atomic Energy Agency 
( ). 

From Meeting on the sterile-male technique for control of 
fruit flies; Vienna, Austria (12 Nov 1973). 

See STI/PUB—392; CONF-731176—. 

Under field conditions, the authors compared the responses 
of lab.-type (ca. 85 generations under artificial conditions) and 
wild-type Dacus oleae flies to host plant color and odor, host fruit 
color and shape, small rectangles of different colors and shades, 
and McPhail-type traps of different colors baited with different 
odors. Except for the lab.-type flies being relatively more attracted 
toward red fruit models and small red rectangles and relatively less 
attracted toward yellow fruit models and small yellow rectangles 
than the wild type, the qualitative nature of the responses of the 
two fly types toward the various experimental treatments was es- 
sentially the same. Quantitatively, however, consistently smaller 

rcentages of the released lab.-type than the released wild-type 
ies were recaptured, suggesting that the mobility, flight pattern, 
or vigor of the two types of flies may be different. (auth) 


14699 Suppression of the Mediterranean fruit fly or medfly, 
Ceratitis capitata (Wiedemann), in a semi-isolated area in Cyprus 
by the use of the sterile-insect technique. Serghiou, C.; Balock, J.W. 
(Agricultural Research Inst., Nicosia, Cyprus). pp 111-115 of In 
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Controlling fruit flies by the sterile-insect technique. Vienna; Inter- 
national Atomic Energy Agency (1975). 

From Meeting on the sterile-male technique for control of 
fruit flies; Vienna, Austria (12 Nov 1973). 

See STI/PUB—392; CONF-731176—. 

Pupae of Ceratitis capitata were given 9 krad of gamma 
radiation 24 to 48 h before emergence. Sterile fly releases were 
started in early March to coincide with low wild fly population. 
Data are presented on wild fly catches, survival time, and infesta- 
tion of oranges, apricots, and figs. (HLW) 


14700 Status and of Mediterranean fruit fly control 

the sterile-insect technique in Peru. Simon F, J.E. (Direccion 
General de Investigaciones Agropecuarias, Lima). 116 of In 
Controlling fruit flies by the sterile-insect technique. Vienna; Inter- 
national Atomic Energy Agency (1975). 

From Meeting on the sterile-male technique for control of 
fruit flies; Vienna, Austria (12 Nov 1973). 

See STI/PUB—392; CONF-731176—. 

Progress is reported on: descriptions of areas in which steril- 
ized fruit flies are released; facilities for rearing fruit flies; gamma 
radiation of flies; insecticide zones; release zones; and infestation 
of guavas and mandarines. (HLW) 


14701 Status and of Mediterranean fruit fly control 
tions by the sterile-insect technique in Argentina. Turica, 
A. (Instituto Nacional de Tecnologia Agropecuaria, Buenos Aires). 
pp 117-118 of In Controlling fruit flies by the sterile-insect 
technique. Vienna; International Atomic Energy Agency (1975). 

From Meeting on the sterile-male technique for control of 
fruit flies; Vienna, Austria (12 Nov 1973). 

See STI/PUB—392; CONF-731176—. 

Progress is reported on: ecological studies on the South 
American fruit fly, Anastrepha fraterculus; field experiments to 
determine feasibility of the sterile insect technique; and gamma 
radiation of pupae. (HLW) 


14702 Studies on the control of the Mediterranean fruit fly, 
Ceratitis capitata (Wiedemann), using gamma radiation. Wakid, 
A.M. (Atomic Energy Establishment, Cairo); Shoukry, A. pp 118- 
120 of In Controlling fruit flies by the sterile-insect technique. 
Vienna; International Atomic Energy Agency (1975). 

From Meeting on the sterile-male technique for control of 
fruit flies; Vienna, Austria (12 Nov 1973). 

See STI/PUB—392; CONF-731176—. 

Progress is reported on: methods for improving the larval 
tearing medium; gamma radiation of pupae; studies on competi- 
tiveness of males; and studies on percent of egg hatch following 
various radiation doses. (HLW) 


14703 Raising and multiplying of the European cherry 
Rhagoletis cerasi L. Haisch, A. (Bavarian State Inst. for Soil and 
Plant Cultivation, Munich). pp 120-121 of In Controlling fruit flies 
by the sterile-insect technique. Vienna; International Atomic Ener- 
gy Agency (1975). 

From Meeting on the sterile-male technique for control of 
fruit flies; Vienna, Austria (12 Nov 1973). 

See STI/PUB—392; CONF-731176—. 

Progress is reported on: methods for improving larval diet; 
effects of diet on development of pupae; and effects of storing 
pupae for different periods of time and at different temperatures 
on duration of pupal diapause. (HLW) 


14704 Performance of normal and gamma-ray sterilized 
laboratory-reared Dacus oleae flies in the field. An attempt to sup- 
press the native population in a semi-isolated area by the sterile-in- 
sect technique. Economopoulos, A.P.; Haniotakis, G.; Avtzis, N.; 
Tsitsipis, J.; Zervas, G.; Manoukas, A. (Democritus Nuclear 
Research Center, Attiki, Greece). pp 121-122 of In Controlling 
fruit flies by the sterile-insect technique. Vienna; International 
Atomic Energy Agency (1975). 

_ _From Meeting on the sterile-male technique for control of 
fruit flies; Vienna, Austria (12 Nov 1973). 

See STI/PUB—392; CONF-731176—. 

_ Progress is reported on: release/recapture tests; gamma- 
oo of flies; infestation of olives; and trapping of wild 

) 


14705 —_— Release of sterile and marked olive flies on the islet of 
Sit (Kornat Archipelago). Brnetic, D. (Inst. for Adriatic Agriculture 
and Karst Reclamation, Split, Yugoslavia). pp 123 of In Con- 
trolling fruit flies by the sterile-insect technique. Vienna; Interna- 
tional Atomic Energy Agency (1975). 

From Meeting on the sterile-male technique for control of 

flies; Vienna, Austria (12 Nov 1973). 
See STI/PUB—392; CONF-731176—. 


fruit fly, 
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is on: control of flies with i 
rus insecticides; use of ammonium bicarbonate for baiting 
traps; population statistics of flies during winter and summer; fruit 
infestation; and recovery of marked flies. (HLW) 


14706 Control of fruit flies by the sterile-insect technique. Stu- 
dies on sterilization, population dynamics, fruit infestation sequence, 
and dispersal of Dacus dorsalis Hendel. + — R.S. (Univ. of the 
Philippines, Laguna). pp 124-125 of In Controlling fruit flies by 
the sterile-insect technique. Vienna; International Atomic Energy 
Agency (1975). 

From Meeting on the sterile-male technique for control of 
fruit flies; Vienna, Austria (12 Nov 1973). 

See STI/PUB—392; CONF-731176—. 

Progress is reported on: biology of the oriental fruit fly on 
banana, mango, guava, and papaya in the Philippines; development 
of larval medium for mass rearing; studies on population dynamics 
and dispersal by trapping in a semi-isolated mango plantation; and 
effects of gamma radiation on fecundity and fertility. (HLW) 


14707 Studies on the Mexican fruit fly Anastrepha ludens 
Loew. Enkerlin S, D. (Instituto Tecnologico y de Estudios Superi- 
ores, Monterrey, Mexico). PP, 125 of In Controlling fruit flies by 
the sterile-insect technique. Vienna; International Atomic Energy 
Agency (1975). 

From Meeting on the sterile-male technique for control of 
fruit flies; Vienna, Austria (12 Nov 1973). © 

See STI/PUB—392; CONF-731176—. 

Progress is reported on: development of techniques for im- 
mobilizing flies; effects of gamma radiation on fertility of eggs; ef- 
fects of temperature and light on development of flies; and tests on 
terpinyl acetate, linalol, and other compounds for their attractive- 
ness to fruit flies. (HLW) 
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14708 HEALTH EFFECTS OF PLUTONIUM AND RADIUM. 
SYMPOSIUM ON HEALTH EFFECTS OF PLUTONIUM AND 
RADIUM, SUN VALLEY, IDAHO, OCTOBER 6—9, 1975. 
Webster, S.S. (ed.). Salt Lake City; University of Utah (1976). 
816p. (CONF-751043—). 

From Workshop on the biological effects and toxicity of Pu 
239 and Ra 226; Sun Valley, Idaho, USA (6 Oct 1975). 

Separate abstracts were prepared for 58 papers. (CH) 


MAN 


REFER ALSO TO CITATION(S) 14392, 14618, 14629, 14660, 
14668, 14670, 14672 


14709 (ORNL/TM—5293) Mathematical descriptions of a one- 
and five-year old child for use in dosimetry calculations. Hwang, 
J.M.L.; Shoup, R.L.; Warner, G.G.; Poston, J.W. (Oak Ridge Na- 
tional Lab., Tenn. (USA)). Mar 1976. Contract W-7405-eng-26. 
108p. Dep. NTIS $5.50. 

Thesis. Submitted by J.M.L. Hwang to Univ. of Tennessee, 
Knoxville. 

Mathematical representations for estimating the absorbed 
radiation dose from external and internal radiation sources of a 
one-year old and a five-year old human have been designed. The 
phantoms used consist of head, trunk and leg regions with a 
skeletal system and twenty-two internal organs, each. The mathe- 
matical descriptions of these phantoms have been coded into For- 
tran computer language for use with a Monte-Carlo photon trans- 
port code. This computer code was used to calculate absorbed 
fractions of energy deposited in different targets organs from a 
radionuclide deposited uniformly in a source organ. Absorbed dose 
calculations were performed for two /sup 99m/Tc-labeled phar- 
maceuticals. Photon absorbed fraction estimates for the pediatric 

antoms from Monte-Carlo calculations were combined with 
iological data to estimate dose distributions in one-year old and 
five-year old children. (CH) 


14710 (SRL—76002) Safety analysis of doubly encapsulated 
232Cf medical sources (Models ALC, SALC, AT). Permar, P.H. (Du 
Pont de Nemours (E.I.) and Co., Aiken, S.C. (USA). Savannah 
River Lab.). Feb 1976. 20p. Dep. NTIS $3.50. 

This document describes the doubly encapsulated **Cf 
neutron sources prepared for use in cancer therapy. These neutron 
sources are classed as '’special form radioactive material’’ and as 
such must meet certain regulations prescribed by the US Depart- 
ment of Transportation. This document describes the tests that 
have been performed and shows that this group of medical sources 
does meet the applicable DOT regulations. The doubly encapsu- 
lated neutron sources are fabricated by the Savannah River 
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Laboratory and are loaned by the US Energy Research and 
Development Administration under contract agreement to medical 
organizations for evaluation of **Cf in the treatment of cancer. 


14711 Survival, causes of death, and estimated tissue doses in a 

of human err with plutonium. Rowland, R.E. 
(A ne National Lab., IL); Durbin, P.W. pp 329-341 of In 

th effects of plutonium and radium. Webster, S.S. (ed.). Salt 
Lake City; Univ. of Utah (1976). 

From Workshop on the biological effects and toxicity of Pu 
239 and Ra 226; Sun Valley, Idaho, USA (6 Oct 1975). 

See CONF-751043—. 

To determine the relationship between urinary excretion 
and plutonium body content, 18 patients of short life expectancy 
were injected with Pu between 1945 and 1947. Seventeen of 
these 18 individuals have been identified; eight were found to have 
survived for at least eight years and four are still alive today 
(1975). The causes of death of 13 of these individuals have been 
determined from death certificates; none r to be related to 
the administered Pu. Doses to the liver and to the cells on the sur- 
face of bone were calculated for these Pu cases. The liver doses do 
not appear to be high enough to be carcinogenic, but comparison 
of the bone-surface doses with radium doses that have induced 
bone tumors indicates that six of these cases have received doses 
high enough to be considered carcinogenic. However, no bone tu- 
mors have yet appeared. (auth) 


14712 Estimated risk to human bone from *°Pu. Mays, C.W. 
(Univ. of Utah Coll. of Medicine, Salt Lake City); Spiess, H.; 
be G.N. pp 343-362 of In Health effects of plutonium and 
ium. Webster, S.S. (ed.). Salt Lake City; Univ. of Utah (1976). 
From Workshop on the biological effects and toxicity of Pu 
239 and Ra 226; Sun Valley, Idaho, USA (6 Oct 1975). 
See CONF-751043—. 
The cumulative risk in terms of average skeletal dose from 
23°Pu, was tentatively estimated on a linear model to be about 200 
bone sarcomas/10® person . rad. This estimate predicts that about 
200 cases of bone sarcoma may be induced during the lifetime of 
1,000,000 persons each receiving one rad to the skeleton from 
23®Pu. The risk estimate is based on the observed incidence of bone 
sarcomas in German patients receiving long protracted irradiation 
from repeated injections of 3.62-day *Ra, an a-emitter which like 
*3°Pu decays to a large extent on bone surfaces. Independent sup- 
rt for this risk estimate comes from the fact that it exceeds the 
ne sarcoma risk from 1600-yr Ra in man by roughly the same 
factor as the risk from bone-surface seeking Pu exceeds that 
from bone-volume seeking **Ra in experimental animals. The risk 
estimate is restricted to protracted irradiation from bone-surface 
seeking a-emitters, such as and **‘Am at cumulative 
doses not to exceed a few thousand rad. It should not be used for 
the bone-volume seekers nor for the B-emitters. The risk estimate 
must be regarded as provisional and open to future revision. (auth) 


14713 Plutonium and other toxicology. Stannard, 
J.N. (Univ. of Rochester, New York). pp 363-372 of In Health ef- 
fects of plutonium and radium. Webster, S.S. (ed.). Salt Lake City; 
Univ. of Utah (1976). 

From bigamy 4 on the biological effects and toxicity of Pu 
239 and Ra 226; Sun Valley, Idaho, USA (6 Oct 1975). 

See CONF-751043—. 

The acute and chronic toxicity and carcinogenicity of **Pu 
are compared with that of a number of chemical poisons, biologi- 
cal toxins, and selected radionuclides. It is concluded that the 
acute toxicity of Pu is less than that of many other substances but 
- the long half-life of Pu makes it a potent carcinogen in man. 
(CH) 


14714 Malignancies in patients contaminated with radium. 
Brues, A.M. (Argonne National Lab., IL). pp 451-455 of In Health 
effects of plutonium and radium. Webster, S.S. (ed.). Salt Lake 
City; Univ. of Utah (1976). 

From Meme A on the biological effects and toxicity of Pu 
239 and Ra 226; Sun Valley, Idaho, USA (6 Oct 1975). 

See CONF-751043—. 

The frequency of known radiogenic tumors and other 
malignancies in relation to mean radiation dose to the skeleton was 
examined based on clinical and pathologic data obtained from 
records of those persons (patients and dial painters) whose radium 
burdens (7*Ra) have been measured. This preliminary survey in- 
dicates that the total excess of malignant tumors seen in patients 
receiving 500 rads and above can be accounted for by those of 
bone and the air cavities of the head. (auth) 


14715 Chronic radium intoxication: morphology of bone and 
marrow infarcts. Sharpe, W.D. (Cabrini Health Care Center, New 


York). pp 457-483 of In Health effects of plutonium and radium. 
Webster, S.S. (ed.). Salt Lake City; Univ. of Utah (1976). 
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ical effects and toxicity of Pu 
239 and Ra 226; Sun Valley, Idaho, USA (6 Oct 1975). 

See CONF-751043—. 

Using direct and polarized light microscopy and a variety of 
standard histol ic pat ag the norphaingy of two groups of bone 
and marrow infarcts are compared. One group is from patients 
whose infarcts can, with confidence, be related to ischemia, trau- 
ma, or embolization and whose histories exclude radium ingestion 
or exposure. The second group is from radium dial painters whose 
pre-terminal body burdens of **Ra ranged from 1.67 Ci to some 
value equal to or below 0.0042 uCi. The individual bone or mar- 
row infarct among the radium cases does not differ radically from 
those in the ischemia-injury group, although taken as a whole, the 
radium-related infarcts are marked by less netic activity, a 
less prominent blood supply, much less cellular fibrous tissue and 
more extensive deposits of basophilic bone debris than the 
ischemia-injury group. (auth) 


14716 Imm studies in the human radium population. 
Lloyd, E.L.; Menon, M. (Argonne National Lab., IL). pp 485-496 
of In Health effects of plutonium and radium. Webster, S.S. (ed.). 
Salt Lake City; Univ. of | Utah (1976). 

From Workshop on the biological effects and toxicity of Pu 
239 and Ra 226; Sun Valley, Idaho, USA (6 Oct 1975). 

See CONF-751043—. 

Sera from patients carrying high body burdens of radium 
were evaluated by indirect i fluorescence for antibodies 
reactive with tissue culture cell lines derived from five osteosar- 
comas and one malignant melanoma. These were compared with 
the sera from normal controls and patients with sarcomas and 
other malignancies. No significant difference could be detected 
between the number of reactions seen with the radium patients 
and the controls. By contrast, cross reactions between sera from all 
the tumor patients tested were greatly increased over the controls. 
With one osteosarcoma cell line, RPMI-41, 11 out of 12 of the 
tumor patients’ sera reacted compared with 6 out of 17 for the 
controls. In addition, 30 out of 32 of the tumor patients’ sera 
reacted with the malignant melanoma cell line compared with only 
3 out of 12 for the controls. This suggests that if serum from a 
radium patient could be shown to cross react with a large number 
of carefully selected cell lines, the presence of a tumor might be 
suspected. (auth) 


14717 Some similarities of radium and plutonium toxicity in 
the beagle and man. Taylor, G.N.; Jee, W.S.S.; Mays, C.W. (Univ. 
of Utah Coll. of Medicine, Salt Lake City). pp 523-536 of In 
Health effects of plutonium and radium. Webster, S.S. (ed.). Salt 
Lake City; Univ. of Utah (1976). 

From Workshop on the biological effects and toxicity of Pu 
239 and Ra 226; Sun Valley, Idaho, USA (6 Oct 1975). 

See CONF-751043—. 

The value of many toxicity studies, involving various experi- 
mental animals, is contingent on how reliably the data can be re- 
lated to man. An equation has been proposed for extrapolating the 
Pu syndrome from dog studies to man. It employs the extensive 
human radium experience and a plutonium-radium toxicity ratio in 
the dog. The validity of this method is contingent on similar target 
tissues for both Pu and Ra and approximately equal RBE’s for Pu 
relative to Ra in both man and the dog. Thus, although the 
radiosensitivity might be significantly different, the endpoints 
within a given tissue in man and the animal model must necessarily 
be comparative. The degree of parallelism in the radium-induced 
syndromes of man and the beagle are examined in order to assess 

le practicability of estimating Pu risk in man through use of a Pu- 
Ra toxicity ratio in the beagles. (auth) 


14718 Dosimetry of *°Pu and *Ra in man and animals. 
Spiers, F.W.; Whitwell, J.R. (Cookridge Hospital, Leeds, Eng.). pp 
537-552 of In Health effects of plutonium and radium. Webster, 
S.S. (ed.). Salt Lake City; Univ. of Utah (1976). 

From Workshop on the biological effects and toxicity of Pu 
239 and Ra 226; Sun Valley, Idaho, USA (6 Oct 1975). 

See CONF-751043—. 

Calculations of the absorbed dose rates to the tissues of 
bone from **Ra and *Pu were made on the basis of measured 
distributions of linear path lengths through the marrow spaces and 
trabeculae of specimens of human and animal bone (beagle and 
miniature swine). These show that differences occur, particularly 
in the dose rates to marrow, between man and animals because of 
differences in their bone structure. Evidence is presented relating 
to tumour occurrence and trabecular surface area that shows the 
radiosensitivity of the endosteum in cortical bone to be much less 
than that in trabecular bone. Finally some estimates are made, in 
terms of dose rates to relevant tissues of the total risk to bone tis- 
sues from 7*Ra and *°Pu as well as estimates of the consequent 
maximum permissible body burdens. 
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14719 Plutonium: a possible leukaemic risk. Vaughan, J. (Bone 

Research Lab., Oxford). pp 691-705 of In Health effects of plu- 

tonium and radium. Webster, S.S. (ed.). Salt Lake City; Univ. of 

oe From Workshop the biological effects and toxicity of Pu 
rom on ects toxici 

239 and Ra 226; Sun Valley, Idaho, USA (6 Oct 1975). Ye 

See CONF-751043—. 

Information about the retention and tm of distribution 
of plutonium in the bone marrow is reviewed together with a sum- 
mary of experimental and clinical evidence that leukemia or as- 
sociated blood dyscrasias may occur as a result of a Pu body bur- 
den. The importance of thorotrast studies in assessing plutonium 
hazards is discussed. (auth) 


14720 RNA-instructed DNA peyeomee activity in radiation-in- 
duced osteosarcomas. Frazier, M.E. (Battelle Pacific Northwest 
Labs., Richland, WA); Park, J.F.; Jee, W.S.S.; Taylor, G. pp 707- 
716 of In Health effects of plutonium and radium. Webster, S.S. 
(ed.). Salt Lake City; Univ. of Utah (1976). 

From Workshop on the biological effects and toxicity of Pu 
239 and Ra 226; Sun Valley, Idaho, USA (6 Oct 1975). 

See CONF-751043—. 

Viruses of the RNA tumor group are etiologic nts of 
spontaneously occurring neoplastic disease in a number of animal 
species. These oncornaviruses certain biochemical proper- 
ties which permit them to be easily detected in infected cells, in- 
cluding RNA-instructed DNA polymerase (RIDP) and a closely as- 
sociated 70S RNA genome in a cytoplasmic particulate fraction 
having a density of 1.15-1.20 g/ml. Tissues from three dogs with 
radiation-induced lung tumors and four dogs without tumors did 
not contain RIDP. However, RIDP was detected in materials 
a from five beagles with radiation-induced osteosarcomas. 
(auth) 


14721 Theory of the induction of bone cancer by alpha radia- 
tion: a summary. Marshall, J.H.; Groer, P.G. (Argonne National 
Lab., IL). pp 717-728 of In Health effects of plutonium and radi- 
um. Webster, S.S. (ed.). Salt Lake City; Univ. of Utah (1976). 


From Workshop on the biological effects and toxicity of Pu 
239 and Ra 226; Sun Valley, Idaho, USA (6 Oct 1975). 
See CONF-751043—. 


A theory of the induction of osteosarcoma by alpha parti- 
cles is summarized. When the postulates of the theory have been 
written as a set of four differential equations, they have been 
found to provide acceptable fits to the dose-time-response surface 
for **Ra- in man and for *Ra in dogs. That is, the theory 
pears to fit not only the cumulative incidence as a function of radi- 
um intake for man and dog over the whole range of dose, but also 
wad a, of appearance times of the tumors at each dose 

. (auth) 


14722 Relationship of lung cancer induction to inhalation of 
submicron either stable or radioactive. Huth, G.C. (Univ. 
of California, Los Angeles); Dugas, D.J. pp 729-750 of In Health 
effects of plutonium and radium. Webster, S.S. (ed.). Salt Lake 
City; Univ. of Utah (1976). 

From Workshop on the ay ort effects and toxicity of Pu 
239 and Ra 226; Sun Valley, Idaho, USA (6 Oct 1975). 

See CONF-751043—. 

A number of plutonium inhalation experiments with osten- 
sibly conflicting results are actually consistent if interpreted on the 
basis of the evolving knowledge of tumor immunology. A hypothe- 
sis was developed which proposes that lung cancer is induced by 
the long term inhalation specifically of submicron sized particles. 
The hypothesis can probably accommodate both radioactive and 
non-radioactive particles. In the postulated sequence of events, 
chronically inhaled, submicron particulates, which are in the size 
range that is known to be cleared through the lymphatic system, 
act to impede the normal feedback of the lymphatic-immune 
system to insulated regions of the bronchial tree or lung. Such par- 
ticulates act as irritants, either in transit through the epithelial 
layer, in lymph channels, or even transferred to lymph nodes caus- 
ing a fibrosing response in these reticular tissues which eventually 
impedes the movement of immunological cells. The carcinogenic 
insult can then occur from a variety of sources with the resulting 
tumor lesion growing unimpeded from immune attack. If the parti- 

les are radioactive the induction of fibrosis is much enhanced 
with the additional possibility that the radioactivity furnishes the 
insult for carcinogenesis. (auth) 


14723, Cy effects of internal alpha emitters on human 


togenetic 
lymphocytes. Hoegerman, S.F. (Argonne National Lab., IL). pp 
79-791 of In Health effects of plutonium and radium. Webster, 
SS. (ed.). Salt Lake City; Univ. of Utah (1976). 
From Workshop on the biological effects and toxicity of Pu 
239 and Ra 226; Sun alley, Idaho, USA (6 Oct 1975). 
See CONF-751043—. 
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A review and postal of several on the cytogenetic 
effects of ™*Ra, n, Thorotrast (colloidal 
*2ThO,), is presented. Examples of calculations of the dose to cul- 
tured lymphocytes and an overview of attendant practical and 
statistical problems are given. (auth) 


ANIMALS 


REFER ALSO TO CITATION(S) 14620, 14684, 14685, 14717, 
14718, 14719, 14721, 14722 


14724 (BNWL-SA—5237(Rev.)) Suppression of the primary 
immune response in rainbow trout, Salmo gairdneri, ex- 
J.A 


posed to tritiated water during embryogenesis. Strand, J.A. 
(Battelle Pacific Northwest Labs., Richland, Wash. (USA)). 1975. 
152p. Dep. NTIS $6.75. 
Thesis. 
Antibody synthesis in response to vaccination with a 0.1 cc 
(1.8 x 10° cells/cc) intraperitoneally injected heat-killed strain of 
Flexibacter columnaris was employed to investigate the effect of 
tritium irradiation (0, 0.04, 0.4, 4.0 and 40.0 rads total dose for 20 
days during embryogenesis) on development of the primary im- 
mune response in 5-month rainbow trout, Salmo gairdneri. Total 
serum protein measurements and electrophoretic separation of 
blood serum proteins followed by densitometric analyses were per- 
formed to assess the potential for qualitative and quantitative 
changes in blood serum components which conceivably accounted 
for suppressed immune iveness in tritium-irradiated fish. 
Data on the biological effects of tritium on early life stages in 
terms of hatchability, abnormality, latent mortality, and growth 
were also collected. A review of all experiments directed at deter- 
mining the effects of early radiation = on the parameters of 
hatchability, incidence of abnormality, latent mortality and 
depressed growth, revealed considerable variation among similar 
treatments and indicated that significant effects at dose leet of 
50 rads and below were not consistently demonstrated. While 
present experimental results demonstrated that the primary im- 
mune response in juvenile rainbow trout was significantly sup- 
following embryonic exposure to tritium at essentially the 
1.0 wCi/ml level, and perhaps at the 0.1 wCi/ml level, these con- 
centrations are no less than 5 to 6 orders of magnitude above 
present levels for tritium in the aquatic environment. 


14725 (BNWL-SA—5626) Recent animal studies on the 
retention and translocation of compounds. 
Bair, W.J. (Battelle Pacific Northwest Labs., Richland, Wash. 
(USA)). 1975. Contract E(45-1)-1830. 44p. (CONF-751205—8; 
SR—6/101). . NTIS $4.00. 
From IAEA international seminar on diagnosis and treat- 
ment of incorporated radionuclides; Vienna, Austria (8 Dec 1975). 
In recent rs experimental animal studies have been ex- 
tended to include transuranics other than plutonium. The results of 
these experiments indicate that americium and curium, regardless 
of the chemical form in which they are inhaled, are largely trans- 
located to liver and skeleton and do not accumulate in thoracic 
lymph nodes as does **PuO,. There is evidence that **PuO, also 
translocates to liver and skeleton, although in lesser amounts than 
Am and Cm. When considering possible biological effects resulting 
from inhalation of transuranic elements, therefore, these findings 
shift some of the emphasis from the lungs to other tissues. These 
translocation patterns apply when the transuranics are inhaled in- 
dividually; they may not apply when transuranics are inhaled in 
mixed oxides with uranium, a likely form in the developing breeder 
reactor program, or in any of the other exotic fuel forms. Biologi- 
cal studies of mixed transuranium oxides and possibly of other fuel 
forms are urgently needed to determine this. The finding that 
americium, curium, and sometimes **Pu deposits in liver and 
skeleton emphasizes the need for continued development of 
therapeutic measures to remove the transuranics from blood, 
skeleton and soft tissue. Of course, we must continue to emphasize 
the need to develop measures for removing transuranics promptly 
from the lungs. 


14726 (CONF-740930—, 197-202) In vitro interactions of 
lymphocytes and cultured cells FT. beagles with plutonium-induced 
bone tumors. Frazier, M.E.; Lund, J.E.; Busch, R.H. (Battelle 
Pacific Northwest Labs., Richland, WA). 1976. 

From 14. Hanford biology symposium on radiation and the 
lymphatic system; Richland, Washington, USA (30 Sep 1974). 

In Radiation and the lymphatic system. 

Cell cultures have been prepared from lung and bone tu- 
mors arising in beagle dogs following exposure to inhaled plutoni- 
um. Evaluation of the cultured cells by commonly aes criteria 
(i.e., cell morphology, lack of contact inhibitory mechanisms, clon- 
ing efficiency, growth in soft agar, and tumor production in vivo) 
indicated that tumor cells were being grown in culture. Blood leu- 
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kocytes and peripheral lymphocytes from beagle dogs were tested 
for cytotoxic effects against several cell cultures. Lymphocytes 
from normal dogs or dogs with unrelated tumors would not kill the 
bone tumor cells unless monocytes (macrophage) were present, in 
which case the leukocyte preparation was capable of mounting de 
novo cytotoxic immune reactions after 3 to 5 days in culture. In 
contrast, the dogs with plutonium-induced bone tumors had circu- 
lating lymphocytes that appeared to have undergone presensitiza- 
tion to bone-tumor-distinctive antigens in vivo. Consequently these 
lymphocytes interacted with cultured cells promptly after en- 
counter in vitro. (auth) 


14727 (CONF-740930—, pp 218-224) Effect of '“Ce inhaled 
in fused-clay particles on the tracheobronchial lymph nodes. Hahn, 
F.F.; Boecker, B.B.; Hobbs, C.H.; Jones, R.K.; Muggenburg, B.A. 
(Lovelace Foundation for Medical Education and Research, Al- 
buquerque, NM). 1976. 

From 14. Hanford biology symposium on radiation and the 
lymphatic system; Richland, Washington, USA (30 Sep 1974). 

In Radiation and the lymphatic system. 

Tracheobronchial lymph node changes and lymphopenia are 
sequelae of inhalation of relatively insoluble radioactive aerosols 
by beagle dogs. The tracheobronchial lymph nodes from dogs that 
inhaled “Ce in fused-clay particles were examined at intervals 
from 2 to 730 days after exposure to assess the development of 
these lesions. Initial lung burdens in the dogs studied ranged from 
33 to 63 wCi/kg of body weight. The concentration of radioisotope 
in the tracheobronchial lymph nodes increased during the first year 
after exposure and exceeded that in the lung about 100 days after 
exposure. Autoradiographs of the lymph nodes showed that '*Ce 
particles were present in macrophages in the paracortical zone two 
days after exposure and that concentrations continued to increase 
in the paracortical zone and medullary cords. Histologic changes in 
the nodes included atrophy of the germinal centers and lympho- 
cytic follicles, loss of lymphocytes and accumulation of 
macrophages in the paracortical zone, accumulation of pigment 
and isotope-laden macrophages in the medullary cords, occasional 
infiltrates of neutrophils in the medullary cords, and at later time 
periods focal fibrosis of the medullary cords. Tracheobronchial 
lymph node weights of the dogs exposed to ‘Ce in fused clay 
were not decreased until 512 days after exposure. These findings 
indicate that tracheobronchial lymph nodes accumulate relatively 
high burdens of ‘Ce after '“Ce is inhaled in a relatively insoluble 
form and that the pathologic changes resulting from these burdens 
are basically atrophy of the nodes. Primary neoplasms in lymph 
nodes were not observed in dogs with initial lung burdens of 
0.0024 to more than 30 wCi/kg of body weight followed for up to 
2000 days after exposure. At the higher levels, however, a high in- 
cidence of primary pulmonary neoplasia was observed. (auth) 


bay ACONF-740930—, pp 225-229) Effects of transuranics 
on pulmonary lymph nodes of rodents. Sanders, C.L. (Battelle 
Pacific Northwest Labs., Richland, WA). 1976. 

From 14. Hanford biology symposium on radiation and the 
lymphatic system; Richland, Washington, USA (30 Sep 1974). 

In Radiation and the lymphatic system. 

Pulmonary lymph nodes have been suggested as_ the 
"critical’’ tissue for insoluble, inhaled transuranic compounds 
owing to the high concentration of transuranics in these lymph 
nodes. About 800 rats were given from 0.2 to 3600 nCi of *=*PuO, 

or **PuO, by inhalation, intratracheal instillation, intrapleural in- 
jection, or intraperitoneal injection. From about | to 10 percent of 
deposited plutonium was translocated to pulmonary lymph nodes, 
the amount depending on the time after deposition and the route 
of administration; **PuO, was cleared from pulmonary lymph 
nodes faster than **PuO, owing to the greater in vivo solubility of 
28PuO,. No primary tumors of pulmonary lymph nodes were ob- 
served, indicating that this tissue was not the critical tissue for car- 
cinogenic induction. (auth) 


14729 (CONF-740930—, pp 239-245) Plutonium-induced 
in beagles. Dagle, G.E.; Park, J.F. (Battelle Pacific 
Northwest Labs., Richland, WA). 1976. 

From 14. Hanford biology symposium on radiation and the 
lymphatic system; Richland, Washington, USA (30 Sep 1974). 

In Radiation and the lymphatic system. 

Plutonium oxide particles accumulate in the tracheobronchi- 
al lymph nodes of beagles exposed by inhalation and in the 
popliteal lymph nodes after subcutaneous injection in the hind 
paws. The sequence of histopathologic changes after phagocytosis 
of particles included necrosis, increased numbers of macrophages, 
and fibroplasia. Scar tissue eventually replaced the normal 
architecture of the lymph nodes and sequestered the plutonium 
Particles from surrounding parenchyma. Electron microscopy 
showed that plutonium particles were aggregated’ in 


phagolysosomes of macrophages. (auth) 
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in rodents 

pounds. Sanders, C.L.; Dagle, G.E. 
(Pacific Northwest Labs., Richland, WA). pp 422-429 of In Ex- 
perimental lung cancer: carcinogenesis and bioassays. Karbe, E. 
(ed.). New York; Springer-Verlag New York Inc. (1974). 

From Symposium on experimental respiratory carci 
sis and bioassays; Seattle, Washington, USA (23 Jun 1974). 

See CONF-740648—. 

The influence of radiation dose and its distribution on pul- 
monary carcinogenesis in rats was examined following inhalation of 
238Py from crushed **PuO, microspheres, **PuO,, **PuO., and 
24CmO,. A more uneven dose-distribution (e.g., **PuO, or 
2°PuO,) favored squamous carcinoma induction at high doses, 
while adenocarcinoma induction was more frequent at lower doses 
or at all doses having a more even dose-distribution in the lung 
(e.g., *“CmO,). Squamous metaplasia and adenomatosis preceded 
the development of squamous carcinoma and adenocarcinoma, 
respectively. Pulmonary h were found only after 
high doses of inhaled **PuOQ,. These results suggest an influence of 
dose and dose-distribution on the type and incidence of pulmonary 
tumors from inhaled alpha emitters. 


14731 Lung irradiation with static plutonium microspheres. 
Anderson, E.C.; Holland, L.M.; Prine, J.R.; Richmond, C.R. (Univ. 
of California, Los Alamos, NM). pp 430-442 of In Experimental 
lung cancer: carcinogenesis and bioassays. Karbe, E. (ed.). New 
York; Springer-Verlag New York Inc. (1974). 

From Symposium on experimental respiratory carcinogene- 
sis and bioassays; Seattle, Washington, USA (23 Jun 1974). 

See CONF-740648—. 

Hamsters are exposed to selected lung burdens of plutonium 
contained in 10 um diameter inert microspheres of ZrO, ceramic. 
Injected into the jugular vein, the microspheres lodge quantitative- 
ly in the lung capillaries and remain immobile for the life of the 
hamster. Distribution through the lung is essentially random but 
shows a systematic variation through a factor of about 2 from lobe 
to lobe. The specific activity of the microspheres is varied from 
0.01 to 100 pCi per sphere, spanning the range of respirable parti- 
cles of **PuO, and **°PuO,. The number of spheres per animal va- 
ries from 2,000 to 1,000,000 and the lung burden from 0.1 to 
1000 nCi. The fraction of lung irradiated ranges from 0.01 to 0.98, 
and the calculated median dose rate to the tissue exposed is from 
0.5 to 700 krad per year. The spheres are completely inert and 
provoke no foreign-body reactions. In contrast to most methods of 
exposure by inhalation or insufflation, the radiation is delivered es- 
sentially 100 percent to the lung. Because of the immobility and 
uniformity of the microspheres, the distribution of energy deposi- 
tion can be calculated with precision on a microscale. 


14732 Repiratory carcinogenesis in rats after inhalation of 
radioactive aerosols of actinides and lanthanides in various 


ph: ical forms. LaFuma, J.; Nenot, J.C.; Morin, M.; Masse, 
R.; Metivier, H.; Nobile, D.; Skupinski, W. (EURATOM-CEA, 
Fontenay-aux-Roses, France). pp 443-453 of In Experimental lung 
cancer: carcinogenesis and bioassays. Karbe, E. (ed.). New York; 
Springer-Verlag New York Inc. (1974). 

From Symposium on experimental respiratory carcinogene- 
sis and bioassays; Seattle, Washington, USA (23 Jun 1974). 

See CONF-740648—. 

To study the role of the distribution of local tissue irradia- 
tion on the toxicity of alpha emitters, groups of 50 to 165 rats 
were exposed to aerosols of *“Cm(NO3)3, 
28Pu(NO;BH4, **Pu(NO3;),, and *'AmO, and observed for 
effects. Curium-244 was most evenly distributed in the lung and 
most effective in reduction of survival time followed in descending 
order by 2383Pu(NO3),, 241 Am(NOs3)3, *41AmO,, 239Pu( NO3)«, and 
239PuO., which was more heterogeneously distributed in the lung as 
particulate. The toxicity had 2 results: shortening of life span and 
cancer induction (about 50 percent bronchogenic carcinoma and 
40 percent bronchiolo-alveolar carcinomas). There appeared to be 
no correlation between survival time and cancer induction or lo- 
calization of the element in the lung and the starting point of the 
tumors. This histologic type of cancer was independent of the na- 
ture of the element. Toxicity and cancer induction appeared to de- 
pend on the homogenicity of radiation dose with the more evenly 
distributed dose being most effective. 


14733 Influence of age and physicochemical form on the effects 
of **Pu on the skeleton of the rat. Sikov, M.R.; Mahlum, D.D. 
(Battelle Pacific Northwest Labs., Richland, WA). pp 33-47 of In 
Health effects of plutonium and radium. Webster, S.S. (ed.). Salt 
Lake City; Univ. of Utah (1976). 

From Workshop on the biological effects and toxicity of Pu 
239 and Ra 226; Sun Valley, Idaho, USA (6 Oct 1975). 

See CONF-751043—. 

The distribution, retention, and acute toxicity of the 
monomeric and polymeric forms of **°Pu were earlier shown to be 
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different in adult, weanling, and newborn rats. The femurs of rats 
from this series, which been injected intravenously with doses 
of monomeric or polymeric **Pu over the range of 6-90 uCi/kg, 
were studied at intervals through nine months postexposure to in- 
vestigate the response of the skeleton relative to age. The dose 
rates to the femur were initially similar in the three age groups, but 
there was oe ——- with time. Study of autoradio- 
it periosteal deposition of activity was greater 
in than adults and newborns. Gross lesi the 
skeleton, including pathologic fracture and abnormal healing, were 
observed in the rats exposed as weanlings. Bone strength was in- 
versely related to radiation dose in adults and weanlings 
although chemical composition was altered only at the highest 
doses. Histologic changes of bone, including exostosis, necrosis, 
and epiphysial abnormalities, were most marked in the weanlings 
injected with monomer, less in the adults, and least in the new- 
borns. (auth) 


14734 Influence of temporal distribution of dose in bone 
tumor induction. Mahlum, D.D. (Energy Research and Develop- 
ment Administration, Washington, DC); Sikov, M.R.,; Hungate, 
F.P. pp 49-56 of In Health effects of plutonium and radium. 
Webster, S.S. (ed.). Salt Lake City; Univ. of Utah (1976). 

From Work on the om effects and toxicity of Pu 
239 and Ra 226; Sun Valley, Idaho, USA (6 Oct 1975). 

See CONF-751043—. 

Studies in which adult and weanling rats were intravenously 
injected with **Pu or Es resulted in overlapping ranges of radia- 
tion doses to the skeleton. Comparison of the results has provided 
some insight into the carcinogenicity of that fraction of an alpha 
dose delivered at low dose rates during long periods after exposure 
relative to that delivered at higher rates at early times. A xi- 
mately 60 percent of the radiation dose to the adult from , but 
only 3 percent of the dose from **Pu, was delivered within 30 
days post-injection. The weanlings incurred a substantiall iter 
fraction of the radiation dose ion 2°Pu during the first oo 
after injection (about '/,); the time distribution of dose from *“Es 
was similar to the adults. The incidence of bone tumors among the 
rats that received the two higher doses of **Pu as adults was 
elevated and was higher than the incidence in adults that received 

uivalent cumulative radiation doses from *“Es. The incidences 
bone tumors among the weanlings that received *°Pu were also 
ag than in those receiving comparable radiation doses from 
. Direct comparisons of these results are complicated by dif- 
ferences in the microscopic distribution of dose. They nevertheless 
Suggest that the initial radiation dose is less important in the induc- 
tion of bone tumors than the dose delivered at a lower rate over a 
longer period of time. (auth) 


14735 Induction of osteogenic sarcoma by polymeric plutonium 
(Pu(IV)) in beagles. Stevens, W. (Univ. of Utah, Salt Lake City); 
Atherton, D.R.; Jee, W.S.S.; Buster, D.S.; Grube, B.J.; Bruenger, 
F.W.; Lindenbaum, A. pr 81-95 of In Health effects of plutonium 
nm Webster, S.S. (ed.). Salt Lake City; Univ. of Utah 

From tome | on the biological effects and toxicity of Pu 
239 and Ra 226; Sun Valley, Idaho, USA (6 Oct 1975). 

See CONF-751043—. 

Previous studies have demonstrated that a single I.V. injec- 
tion of **PulV in monomeric form (Pu-Cit) will induce osteogenic 
sarcomas in beagles. The latent period for tumor induction 
decreased as the injected dose increased from 0.016 to 0.9 wCi/kg 
**PulV. The effect of the chemical form of the injected **Pu on 
its distribution within the dogs was studies. Two were injected 
with 0.9 wCi/kg of polymeric **Pu (Pu-P) for lifespan studies. 
Both of those dogs developed osteogenic sarcomas with latent 
periods somewhat less than those observed in animals which 
received 0.9 wCi **Pu/kg of monomeric plutonium. The fraction 
of the injected polymeric plutonium retained in the skeleton in- 
creased from 2.2 percent at 14 days post injection to 24.4 percent 
at death (1166 days average). Plutonium retention in organs with a 

percentage of mononuclear ph: tes showed a significant 
loss of Pu-P from these organs during this period. Dose calcula- 
tions indicate that the slow release of Pu, primarily from the liver, 
and the subsequent protracted and continuous deposition of the 
nuclide on the skeletal surfaces was much more efficient in 
producing osteogenic sarcoma than the deposition resulting from a 
injection of monomeric Pu. (auth) 


14736 Irradiation of the with static microem- 
boli. Holland, L.M.; Prine, J.R.; Smith, D.M.; Anderson, E.C. (Los 
Alamos Scientific Lab., NM). pp 127-138 of In Health effects of 


plutonium and radium. Webster, S.S. (ed.). Salt Lake City; Univ. 
of Utah (1976). 

From naga es the biological effects and toxicity of Pu 
239 and Ra 226; Sun Valley, Idaho, USA (6 Oct 1975). 

See CONF-751043—. 
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Syrian hamsters were exposed to selected | burdens of 
ceramic. After injection into the jugular vein, the microspheres 
lodge in the lung capillaries and remain immobile throughout the 
lifetime of the animal. The ific activity of the mic Tes 
varied from 0.22 to 59 pCi/: , and the lung burdens achieved 
varied from 0.44 to 354 nCi. The distribution in the lung was es- 
sentially random except in the groups receiving high numbers of 

res. Since entrapment in the lung approac' 100 percent, 
re was essentially none of the involvement of other organs seen 
with inhalation methods. Hamsters were also exposed in- 
tratracheally to *“°Po to com the results from an experiment in 
which other organs are involved and in which a high tumor yield 
may be anticipated. Tumor production in the microemboli experi- 
ment was quite low, and the overall damage to the lung was 
minimal in comparison to the intratracheal experiments with *°Po 
or with published data from aerosol experiments. (auth) 


14737 tterns of cellular in S 
hamsters following, inhalation. Hobbs, 
C.H.; Mewhinney, J.A.; Miglio, J.J.; McClellan, R.O. (Inhalation 
Toxi Research Inst., Albuquerque, NM). pp 139-159 of In 
Health effects of plutonium and radium. Webster, S.S. (ed.). Salt 
Lake City; Univ. of Utah (1976). 
From hag tem hn the biological effects and toxicity of Pu 
239 and Ra 226; Sun Valley, Idaho, USA (6 Oct 1975). 
See CONF-751043—. 
Syrian hamsters were exposed as young adults (84 days of 
) to aerosols of **PuO, to obtain graded initial lung burdens 
(ILB) which ranged from levels calculated to result in early deaths 
from radiation pneumonitis and pulmonary fibrosis down to a level 
equivalent on a body weight basis to the currently accepted max- 
imum permissible lung burden for man. The activity median 
aerodynamic diameter of the aerosol was 2.0 wm with a geometric 
standard deviation of 1.5. Early patterns of pulmonary cellular 
are reported for 37 hamsters in the group that had the 
hi, lung burdens (380 nCi, geometric mean) and survived for 


14738 Pulmonary lesions induced by inhaled plutonium in bea- 
pogo G.E.; Lund, J.E.; Park, J.F. (Battelle Pacific Northwest 

., Richland, WA). pp 161-167 of In Health effects of plutoni- 
um and radium. Webster, S.S. (ed.). Salt Lake City; Univ. of Utah 


(1976). 

From Workshop on the biological effects and toxicity of Pu 
239 and Ra 226; Sun Valley, Idaho, USA (6 Oct 1975). 

See CONF-751043—. 

The histopathologic features of pulmonary fibrosis and 
bronchiolo-alveolar carcinoma in beagles exposed to aerosols of 
*Py or **Pu oxide are reviewed. A hypothesis of the pathogenesis 
of radiation pneumonitis induced by inhalation of plutonium oxide 
is presented; this hypothesis included phagocytosis of Pu particles, 
fibrosis responding to the necrosis, and alveolar cell hyperplasia 
compensating for alveolar cells killed by alpha radiation. 
Histopathologic features of the epithelial changes su a 

rogression from hyperplasia to metaplasia and, finally, to 
(eondelo-chedier carcinoma. The possibility of concurrent radia- 
tion-induced lymphopenia contributing to the development of 
bronchiolo-alveolar carcinoma through a loss of immunologic sur- 
veillance is discussed. (auth) 


14739 Radiation induced skeletal changes in beagle: dose rates, 
dose, and age effect analysis from *°Ra. Momeni, M.H. (Univ. of 
California, Davis); Williams, J.R.; Rosenblatt, L.S. pp 389-408 of 
In Health effects of plutonium and radium. Webster, S.S. (ed.). 
Salt Lake City; Univ. of Utah (1976). 

From Workshop on the biological effects and toxicity of Pu 
239 and Ra 226; Sun Valley, Idaho, USA (6 Oct 1975). 

See CONF-751043—. 

Radiation-induced skeletal injury (E) and the rate of 
skeletal injury were studied as a function of time and dose in bea- 

administered ***Ra Cl, in eight semimonthly iv injections start- 

ing at 2, 4, or 14 months of age. Skeletal changes were evaluated 
with a radiographic x-ray scoring system in 20 skeletal regions; 
each — was scored on a 0 to 6 scale. Bone changes in six re- 
gions of humeri were qualitatively analyzed for comparison with 
total skeletal changes. Skeletal changes were classified by en- 
dosteal or periosteal cortical sclerosis and thickening, fractures, 
osteolytic lesions, and trabecular coarsening. (auth) 


14740 Pathology of tumors induced in Harwell mice by **Pu 
and ***Ra. Loutit, J.F.; Sansom, J.; Carr, T.E.F. (Medical Research 
Council, Harwell, Eng.). pp 505-521 of In Health effects of plu- 
tonium and radium. Webster, S.S. (ed.). Salt Lake City; Univ. of 
Utah (1976). 
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239 — 226; Sun Valley, Idaho, USA (6 Oct 1975). 


CONF-751043—. 

Single intraperitoneal doses of **Ra and ™*Pu solutions 
given to Harwell-strain mice, produced mainly osteosarcoma. C3H 
mice were sensitive and CBA mice more resistant to **Ra. Plutoni- 
um-239 caused additionally lymphoma in CBA and possibly an in- 
crease in miscellaneous malignancies. The histology suggests that 


14741 Relation of trabecular bone morphology to plutonium 
and radium toxicity. Arnold, J.S. (Veterans Administration 
Hospital, Hines, IL). pp 573-586 of In Health effects of plutonium 
> Webster, S.S. (ed.). Salt Lake City; Univ. of Utah 
( ). 


239 and Ra 226; Sun Valley, Idaho, USA (6 Oct 1975). 

See CONF-751043—. 

Induction of bone tumors by **Pu is probably related to ir- 
radiation of endosteal osteogenic cells of trabecular bone. Since 
Pu is initially deposited at endosteal surfaces, the longer it stays 
there without being covered with bone or resorbed, the greater the 
accumulated dose. The trabecular surface which is remodeled last 
receives the largest irradiation dose to its progenitor cells and 
presents the greatest ility of its endosteal cells undergoing 
neoplastic transformation. It is suggested that the slowest turnin; 
over trabeculae should be identi as those trabeculae whic’ 
retain the initial **Pu deposition at their surfaces, and no diffuse 
deposit interiorly at times after injection. The 
important radiation dosage in toxicity may be that around 
slowly turning over trabeculae which form the tail of the curve of 
frequency distribution of various turnover rates rather than the 
average radiation dose to surface cells. Although **Ra uptake is 
selectively reduced initially in slower turning over trabeculae, that 
which is d ited persists longer such that the accumulated dose 
= ~ aaa cells is probably greatest at increasing time intervals. 

au 

relationship of vironments in the of 
to 

internal emitters. Wilson, F.D. (Univ. of California, Davis); Pool, 

R.R.; Stitzel, K.; Momeni, M.H. pp 617-642 of In Health effects of 

plutonium and radium. Webster, S.S. (ed.). Salt Lake City; Univ. 

of Utah (1976). 

From Workshop on the biological effects and toxicity of Pu 
239 and Ra 226; Sun Valley, Idaho, USA (6 Oct 1975). 

See CONF-751043—. 

The interface between bone and bone marrow is examined 
in relation to radiation effects, with attention to new concepts of 
hematopoiesis. Such concepts p a functional role of stroma 
in regulating the commitment of edaeuias stem cells as well as in 
the production of colony stimulating activity (CSA) including can- 
didate granulopoietin(s). Morphologic examples are included, un- 
derlining the concept that stroma (including bone) and he- 
matopoietic elements respond as a functional unit to injury to mar- 
row elements. The methylcellulose bone marrow culture system is 
reviewed as it may relate to a method for quantitation of he- 
matopoietic colonies (CFU-C), humoral regulators for granu- 
lopoiesis (CSA), and potentially as a method of quantitati 
mesenchymal progenitor populations (PFU-C). Based on these 
other observations cited, a model on a tentative positioning 
= = at risk relative to bone-seeking radionuclides is presented. 

au 


14743 Cells at risk from bone-seeking radionuclides: a review. 
Hashimoto, E.G.; Jee, W.S.S. (Univ. of Utah Coll. of Medicine, 
Salt Lake City). pp 643-656 of In Health effects of plutonium and 
radium. Webster, S.S. (ed.). Salt Lake City; Univ. of Utah (1976). 

From Work: on the an Gan effects and toxicity of Pu 
239 and Ra 226; Sun Valley, Idaho, USA (6 Oct 1975). 

See CONF-751043—. 

Although it is possible that any cell within range of an a- 
emitting radionuclide (*Pu and **Ra) pape | at a bone surface 
might be transformed into a bone forming neoplastic cell, the three 
most likely candidates are the the osteoprogenitor cell, the 
osteoblast, and the reticular cell of the marrow. These cells all pos- 
sess osteogenic capability, proliferative activity, and resemblance 
to bone tumor cells. (auth) 


14744 Theoretical cell alteration model in the context of car- 
Walsh, P.J. (National Inst. of Environmental Health 

Sciences, Research Triangle Park, NC). pp 657-668 of In Health 
effects of plutonium and radium. Webster, S.S. (ed.). Salt Lake 
City; Univ. of Utah (1976). 

From Work: on the a effects and toxicity of Pu 
239 and Ra 226; Sun Valley, Idaho, USA (6 Oct 1975). 

See CONF-751043—. 


ERA VOL. 1, NO. 8 


rporating cell survival and alteration is used to 
nature of cellular response to a toxic agent. 
Cell division and repair are discussed as regards their influence on 
dose-response relationships to bone-seeking radionuclides. The ap- 
ints depends on assumption end points are 
veoult of some initial alteration. (auth) 


14745 Actinide carcinogenesis: a direct or an indirect radiation 
effect. Taylor, D.M. (Inst. of Cancer Research, Surrey, Eng.). pp 
681-690 of In Health effects of plutonium and radium. Webster, 
S.S. (ed.). Salt Lake City; Univ. of Utah (1976). 

From Works! on the biological effects and toxicity of Pu 
239 and Ra 226; Sun Valley, Idaho, USA (6 Oct 1975). 

through @ cell nucleus 

passage of an a cell nucleus is 

likely to produce such intense ionization that resultant damage 
to the genetic structure of the cell will be lethal. Thus direct 
nuclear irradiation by alpha particles unlikely to be the 
bom event in the initiation of a malignant neoplasm. Plutoni- 
um-239, and the actinide elements in general, deposit in lysosomal 
structures within cells and in liver and testes cells the deposition of 
Pu has been shown to cause release of lysosomal enzymes into 
the cytosol. It is suggested that the release of lysosomal enzymes, 
including acid deoxyribonuclease, into the cytosol can 
chromosomal damage and may be key events in the initiation and 
development of tumours by =py and other alpha-particle emitting 
radionuclides. (auth) 


14746 Radiation dose to mouse testes from *°Pu. Green, D.; 
Howells, G.R.; es E.R.; Vennart, J.; Thorne, M.C. 
(Medical Research C il, Harwell, Eng.). pp 21-31 of In Health 
effects of plutonium and radium. Webster, S.S. (ed.). Salt Lake 
City; Univ. of Utah (1976). 

From Works on the biological effects and toxicity of Pu 
239 and Ra 226; Sun Valley, Idaho, USA (6 Oct 1975). 

See CONF-751043—. 

Twelve week old male CBA mice were injected in- 
travenously with an ultrafiltered solution of **Pu in 1 percent 
trisodium citrate and were killed four or 12 weeks later. The plu- 
tonium in the testes was measured radiochemically and autoradio- 
graphically. Most of the plutonium was found in the intertubular 
spaces but about 40 percent of the a-activity was shown to ir- 
radiate the spermatogonial cells lying at the periphery of the 
seminiferous tubules. At both times dose-rate to the inter-tubular 
tissue and to the 10 yum shell of tissue containing the sper- 
matogonial stem-cells surrounding each tubule was found to be 
greater than that averaged th ut the testis. The consequences 
of this inhomogeneous distribution are discussed. (auth) 


NUCLIDE KINETICS AND TOXICOLOGY 


14747 (CONF-740513—, pp 625-629) Cerium and cobalt 
movement with litter leachate in a forest soil. Thomas, W.A. (Oak 
Ridge National Lab., TN). 1975. 

From Mineral cycling in southeastern ecosystems symposi- 
um; Augusta, Georgia, USA (1 May 1974). 

In Mineral cycling in southeastern ecosystems. 

Leachate containing “Ce and “Co from leaf litter of 
mockernut hickory (Carya tomentosa Nutt.) and black gum (Nyssa 
sylvatica Marsh.) trees was applied to a forest soil in three dif- 
ferent treatments to estimate the rates at which these elements 
move downward after release in the litter layer: (a) single applica- 
tion, (b) single application at twice the concentration in (a), and 
(c) four periodic applications over | . Regression b values 
describing the distribution of “Ce and Co 4 years after the first 
applications did not differ significantly (P greater than 0.01) 
among treatments for either element, but movement by 'Ce sig- 
nificantly exceeded that by “Co for all treatments. A combination 
of chemical and physical phenomena retained cerium and cobalt in 
the biologically active zones of soil, with the organic layer and 
upper 3 cm of mineral soil accounting for 68 percent of the '“Ce 
and 91 percent of the Co. 


MAN 

REFER ALSO TO CITATION(S) 12592, 13290, 14599, 14709 
14748 (CONF-740930—, pp 54-58) Studies of plutonium in 
human chial 


tracheobron nodes. rg J.F.; Stewart, 
M.W.; Moss, W.D. (Los Alamos Scientific Lab., NM). 1976. 


From 14. Hanford biology symposium on radiation and the 
lymphatic system; Richland, Washington, USA (30 Sep 1974). 


turnover in cortical bone. (auth) 
PLANTS 
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In Radiation and the lymphatic system. 

Since 1959, tissues one 70 i former 
tific have been ex- 
am following any. Ex re in most cases was to inhaled 
plutonium oxide ae " mical analyses of selected tissues 
were performed to determine the amount of plutonium retained in 
the body at the time of death. On the basis of the measured tissue 
concentrations of plutonium, extrapolations of total-body burdens 
were made. Thirty-three of the measured cases had plutonium 
depositions in the tracheobronchial ee nodes ranging from 0.1 
to dpm per tissue to pCi/g). dura- 
tion of exposures ran; tom 4 to 30 years. Microscopic examina- 
tion of representative sections of these | nodes revealed no 
abnormalities other than those which were directly attributable to 
the basic disease that caused the demise of the various persons in 
this study. The distribution of plutonium particles in nodes 
from one individual was determined by exposing tissue sections to 
nuclear track film. The estimated mass median diameter of the 

icles was 0.3 ym, and the distribution had a geometric stan- 
deviation of 1.6. It is estimated that 95 percent of the in- 
between 0.001 and 0.22 pCi. (auth) * 
14749 Chemical form of plutonium in urine. Popplewell, D.S.; 
Stradling, G.N.; Ham, G.J. (National Protection 
Board, Harwell, Eng.). PP 245-248 of In Health effects of plutoni- 
- omy radium. Webster, S.S. (ed.). Salt Lake City; Univ. of Utah 
( 


From W & Se Seles ical effects and toxicity of Pu 
239 and Ra 226; Sun Valley, Idaho, USA (6 Oct 1975). 

idence from in vivo and in vitro experiments points to 

citrate as the plutonium-binding agent in human urine. (auth) 
14750 Les Alamos Scientific Laboratory's human autopsy tis- 
sue analysis . MclInroy, J.F. (Los Alamos Scientific Lab., 
NM). pp 249-270 of In Health effects of plutonium and radium. 
Webster, S.S. (ed.). Salt Lake City; Univ. of Utah (1976). 


239 and Ra 226; Sun Valley, Idaho, USA (6 Oct 1975). 


See CONF-751043—. 
Since 1959, the Health Division, Los Alamos Scientific 
Laboratory has the tissues from 81 former em of 


the Laboratory for plutonium. Additionally, approximately 700 au- 
cases from the general lation have also been 
for Pu resulting from fallout. variation in the distribution of 
Pu in the bodies of the occupationally exposed individuals suggest 
that each exposure incident is unique and must be evaluated on 
the basis of the chemical form, solubility, particle size, mode of 
entry, and duration of exposure. Particle size distribution of Pu in 
a lymph node of a long-term chronic exposure case was estimated 
to have a mass median diameter of 0.32 um with a geometric stan- 
dard deviation of 1.5. The baseline concentrations of environmen- 
tal Pu have been estimated for the general population and the tis- 
sue distributions compared with the occupationally exposed cases. 


(auth) 
14751 Health of Hanford (Pu) workers. I. Norwood, 
W.D. (Hanford Environmental Health Foundation, Richland, WA); 
Newton, C.E.; Kirklin, C.W.; Heid, K.R.; Breitenstein, B.D. pp 
271-296 of In Health effects of plutonium and radium. Webster, 
S.S. (ed.). Salt Lake City; Univ. of Utah (1976). 

From Workshop on the biological effects and toxicity of Pu 
239 and Ra 226; Sun Valley, Idaho, USA (6 Oct 1975). 

See CONF-751043—. 

Health, mortality and cause of death in 452 Hanford known 
Pu deposition cases was analyzed for the period 1944 to 1975. 
Malignant disease as a cause of morbidity and mortality was care- 
fully examined because of its occurrence in laboratory animals 
subjected to very large doses of Pu. Other serious diseases were 
also considered. The average years at risk in these individuals with 
depositions was 23 (range 2 to 31) years. The average years fol- 
lowing deposition in those estimated to have more than 4 nCi was 
16.7 (range 6 to 30) years. Using clinical judgment in evaluating 
severity o! malignancy, and other disease, there does not appear to 
be any meaningful difference between the health and mortality of 
= low of Pu (less than or equal to 

1 at igher systematic depositions ( 

nCi to 400 nCi). (auth) ” 


14752 M: of plutonium in selected bones from 
Larsen, R.P.; Toohey, R.E.; Ilcewicz, F.H. 


an abnormal 
(Argonne National Lab., IL). pp 315-320 of In Health effects of 
plutonium and radium. Webster, S.S. (ed.). Salt Lake City; Univ. 
of Utah (1976). 

From ag ime Ae the biological effects and toxicity of Pu 
239 and Ra 226; Sun alley, Idaho, USA (6 Oct 1975). 


See, CONF-751043—. 


RADIATION EFFECTS ON BIOCHEMICALS 1543 


The distribution of plutonium in the skeleton of a female 


present in the inj Pu was demonstrated to be its source. 


(auth) 


14753 Microscopic distribution of **°Pu deposited in bone from 
a human injection case. Schlenker, R.A.; Oltman, B.G.; Cummins, 
H.T. (Argonne National Lab., IL). pp 321-328 of In Health effects 
of plutonium and radium. Webster, S.S. (ed.). Salt Lake City; 
Univ. of Utah (1976). 

From Works! on the biological effects and toxicity of Pu 
239 and Ra 226; Sun Valley, Idaho, USA (6 Oct 1975). 

See CONF-751043—. 

The distribution of **Pu was studied in bone from a female 
patient who received an intravenous injection of 0.3 wCi ™*Pu in 
1945 at age 18 and who died 17 months later with Cushing's Syn- 
drome. The average depth at which **Pu was deposited by apposi- 

i bone 


i 
i 


total terminal dose rate in a layer of cells 10 ym thick lining the 
endosteal surfaces of trabeculae in the 6th thoracic vertebra. In 
other bones the contribution from bone volume would be even 
less. Concentrations on the i , endosteal and Haversian 


ing. Rundo, J.; Essling, M.A.; Huff, D.R. (Argonne National Lab., 
IL). pp 409-420 of In Health effects of plutonium and radium. 
Webster, S.S. (ed.). Salt Lake City; Univ. of Utah (1976). 

From Workshop on the biological effects and toxicity of Pu 
239 and Ra 226; Sun Valley, Idaho, USA (6 Oct 1975). 

See CONF-751043—. 

tients indicate a content in excess of about 20 nCi of RaC (?"*Bi), 
a whole-body is made. Measurements are made with two detectors, 
above and below the supine subject, at seven equally spaced posi- 
tions along the length. The spacing is set at 15 percent of the sub- 
ject’s height. Such scans have been made for 40 different patients 
and al the detectors are uncollimated, a surprising amount 
of information on the distribution is revealed. The following points 
are demonstrated g ically: the gross distribution is extremely 
variable, and the variability is unrelated to the mode of intake; 
there is no correlation between regions of high levels of radium 
and sites of me pa pe and the general pattern of distribution is 
stable over peri of some years. (auth) 
14755 of **Ra in the skeleton of a radium 
dial painter. Holtzman, R.B. (Argonne National Lab., IL); Sim- 
mons, D.J. pp 421-436 of In Health effects of plutonium and radi- 
um. Webster, S.S. (ed.). Salt Lake City; Univ. of Utah (1976). 

From ne oe the biological effects and toxicity of Pu 
239 and Ra 226; Sun Valley, Idaho, USA (6 Oct 1975). 

See CONF-751043—. 

The concentrations of **Ra were determined in 190 sam- 
ples of bone and in four teeth from a woman who had worked for 
two years as a radium dial painter 52 years prior to her death. The 
terminal body content of was 200 nCi. The weighted mean 
concentration of activity in bone was 146 +- 11 oCilg ash. The 
concentrations of the a in long bones were fairly constant 
along the shafts and increased greatly towards the ends. The con- 
centration patterns were generally symmetrical with respect to 
right and left sides. The patterns in bone from the lower limbs 
(femur, tibia, and fibula) were similar to each other but differed 
from those in the upper limbs (humerus and radius). (auth) 


14756 Microscopic distribution of **Ra in the bones of radium 
cases: a comparison between diffuse and average **Ra concentra- 
tions. Schlenker, R.A.; Farnham, J.E. (Argonne National Lab., IL). 
437-449 of In Health effects of plutonium and radium. 

Dencuer, S.S. (ed.). Salt Lake City; Univ. of Utah (1976). 

From Lay ng es the biological effects and toxicity of Pu 
239 and Ra 226; Sun Valley, Idaho, USA (6 Oct 1975). 

See CONF-751043—. 


patient who received about 0.3 wCi by injection in 1945 is being 
determined. At the time of the injection she was terminally ill; she 
died 17 months later. From the analysis of a selected number of 
bones, it has been possible to establish a preliminary view of the 
trabecular vs cortical distribution pattern and to provide a concen- 
tration profile of the tibia. The presence of *'Am in the skeleton 
was — the — of *'Pu which was shown to have been 
seven bones. average for all sites of deposition studied was 52 
pm. Surface and volume concentrations in bone which covered 
surfaces in trabeculae ranged between 0.26 and 0.63 pCi/cm* and 
56 and 160 pCi/cm® respectively in seven bones. The mean values 
of the data for the seven bones were 0.39 pCi/cm® and 94 pCi/cm’. 
The volume concentration contributes only about 4 percent of the 
D.; 
alth 
ake surfaces in the of six long bones ran tween 0. 
and 0.64 pCi/cm*, 0.14 and 0.31 pCi/cm*, and 0.13 and 0.59 
Pu pCi/cm® respectively. These concentrations are considerably less 
than those observed on overgrown surfaces at the same sites. 
(auth) 
4 14754 Gross distribution of **Ra in man from external count- 
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Diffuse concentration measurements were made at various 
sites in the skeletons of ten patients administered **Ra using alpha 
. The ratio of the highest to lowest concen- 
tration observed within a skeleton was found to be 2.8 +- 1.4. 
Measurements were made at five pairs of contralateral sites in one 
case and bilateral asymmetry was found. Diffuse and —— con- 
centrations showed similar distribution patterns along the lengths 
of femora from three cases. Ratios of diffuse to uniform concentra- 
tion, when analyzed using the ICRP model of alkaline earth 
metabolism indicated that the most representative compact bone 
remodeling rate for these skeletons was in the range 0 to 0.4 per- 
cent/year. (auth) 


14757 Comparison of the late excretion of **Ra and **Pu by 
man. Rundo, J.; Holtzman, R.B. (Argonne National Lab., IL). pp 
497-504 of In Health effects of plutonium and radium. Webster, 
S.S. (ed.). Salt Lake City; Univ. of Utah (1976). 


From W on the ical effects and toxicity of Pu 
239 and Ra 226, Sun Valley, idaho, USA (6 Oct 1973). 
See CONF-751043—. 


Excretion rates of **Ra (12 cases) and Pu (2 cases) at 
roughly 10° and 10‘ days after intake are reviewed and com 
with each other and with the predictions of various models. re 
are more differences than similarities between the behavior of Ra 
and that of Pu, but the excretion rates at 10° days are similar when 
expressed as percent of initial dose, as are the coefficients of 
elimination at 10* days. At the late times, about 1.5 percent of the 
body’s content of either element is excreted annually. Between in- 
dividuals there is enormous variability in the late excretion of Ra, 
which may also be present in Pu cases. The role (if any) of 
osteoporosis needs to be clarified. (auth) 


14758 Environmental impacts of high level radioactive waste 
disposal. Cohen, B.L. (Univ. of Pi gh). [EEE Trans. Nucl. 
Sci.; NS-23: No. 1, 56-59(Feb 1976). 

From 22. nuclear science jum and 7. nuclear 
systems symposium; San Francisco, CA, USA (19 Nov 1975). 

The potential hazards of the high level waste produced by 
one year of all nuclear power in the U.S. are calculated as a func- 
tion of time for direct gamma radiation, inhalation, and ere, 
and scales are given for consequences of the worst credible han- 
dling. The probability for buried waste to be released into the en- 
vironment by several pathways is estimated, and several factors of 
related interest are discussed. (auth) 


14759. Distribution and retention of *S-sodium sulfate in man. 
Woodard, H.Q.; Pentlow, K.S.; Mayer, K.; Laughlin, J.S.; Marcove, 
R.C. (Sloan-Kettering Cancer Center, New York). J. Nucl. Med.; 
17: No. 4, 285-289(Apr 1976). 

Measurements were made of the *S content of tissues ob- 
tained from biopsies and autopsies made during and up to 6 
months after treatment of chondrosarcoma or chordoma with car- 
rier-free Na,**SO,. Usually 70 to 90 percent of an intravenous dose 
was excreted in the urine during the first 3 days. The major com- 
ponent of the blood concentration had a biologic half-time of 0.4 
to 0.7 days. The initial uptakes in chondrosarcoma, chordoma, and 
red bone marrow were high and nearly equal, but the rates of loss 
differed greatly. Uptake in epiphyseal cartilage was comparable to 
that in chondrosarcoma; uptake in other types of cartilage was 
lower, but su uent loss was very slow. For an administered dose 
of 1 mCi per ki of body weight, the integrated radiation 
doses were 2.4 rads for blood, 33 for red bone marrow, 155 
rads for chondrosarcoma, 49 rads for chordoma, and 135 rads for 
normal cartilage. Doses to muscle, skin, and fibrous tissue were 7 
to 15 rads. (auth) 


ANIMALS 


REFER ALSO TO CITATION(S) 12570, 14390, 14438, 14512, 
14513, 14678, 14708, 14725 


14760 (CONF-740513—, pp 542-556) Radiocesium concentra- 
tions in wholebody and several body compartments of 
bg: J contaminated white-tailed deer. Brisbin, I.L. Jr.; Smith, 
M.H. (Savannah River Ecology Lab., Aiken, SC). 1975. 

From Mineral cycling in southeastern ecosystems symposi- 
um; Augusta, Georgia, USA (1 May 1974). 

In Mineral cycling in southeastern ecosystems. 

Radiocesium concentrations were determined for various 
tissues, organs, and other body compartments of 17 white-tailed 
deer collected from contaminated habitats on the AEC Savannah 
River Plant. Highest levels of radiocesium concentration were 
found in skeletal muscle, feces, kidney, and adrenal tissue, which 
averaged between 50 to 70 pCi radiocesium/g (dry weight). Liver 
and bone showed the lowest average values. With the exception of 
feces and rumen contents, nearly all tissues and organ compart- 


ments showed significant positive linear correlations between their 
respective radiocesium levels. Analyses of whole 
homogenates indicated that the deer examined averaged 9.91 pCi 
radiocesium/g (whole-body wet weight). These values were best 
predicted from the radiocesium contents of skeletal muscle, usi 
the relationship: pCi radiocesium/g dry whole-body weight = 3.3 
+ 0.60 (pCi/g skeletal muscle). Calculation of a weighted 
"predictive index’’ indicated that concentrations in skeletal muscle 
best predicted the overall pattern and levels of radiocesium dis- 
tribution within all compartments of the deer body. Radiocesium 
concentrations in the brain, heart, and liver, respectively, followed 
muscle in order of predictive ability. 


14761 (CONF-740513—, pp 557-563) Relationship between 
ag intake and radiocesium retention in the reindeer. Hol- 
, D.F.; Luick, J.R. (Univ. of Alaska, Fairbanks). 1975. 

From Mineral cycling in southeastern ecosystems symposi- 
um; Augusta, Georgia, USA (1 May 1974). 

In Mineral cycling in southeastern ecosystems. 

The effect of dietary potassium on radiocésium retention 
was studied in reindeer fed winter diets of lichens. Potassium 
added to the diet markedly decreased radiocesium retention; this 
suggests that seasonal changes in cesium retention observed earlier 
in reindeer might be caused largely by nutritional factors. Data in- 
dicate that a 20-fold increase in dietary potassium results in a 2- 
fold decrease in radiocesium retention. 


14762 (CONF-740930—, pp 19-27) Lymph transport of solu- 
ble and insoluble Schallberger, J.A.; Dewhirst, M.W.; 
Lebel, J.L. (Colorado State Univ., Fort Collins). 1976. 

From 14. Hanford biology symposium on radiation and the 
lymphatic system; Richland, Washington, USA (30 Sep 1974). 

In Radiation and the lymphatic system. 

The uptake and transport mechanisms of soluble [Pu(NO,), 
] and insoluble (polydispersed PuO,) plutonium were studied in af- 
ferent and efferent lymph from the popliteal lymph nodes of 
after simulated-wound exposures. Lymph was partitioned into acel- 
lular and cellular fractions. Plutonium nitrate concentration was 
higher in the acellular fraction of both afferent lymph and efferent 
lymph than in the cellular fraction, whereas the polydispersed 
Bud, concentration was higher in the cellular fraction at the end 
of the collection period. Discontinuous-gel, isoelectric-focusing-gel, 
and cellulose acetate strip electrophoresis indicated that porn Ln 
and albumin were the two principal proteins transporting plutoni- 
um in the acellular fraction of both afferent and efferent lymph. 


(auth) 
14763 (CONF-740930—, pp 46-53) Uptake and retention of 
insufflated tantalum by lymph nodes. Kilpper, R.W.; Bianco, A.; 
oe F.R.; Landman, S.; Morrow, P.E. (Univ. of Rochester, NY). 

From 14. Hanford biology symposium on radiation and the 
lymphatic system; Richland, Washin , USA (30 1974). 

In Radiation and the 

A nonsacrifice, radiographic technique is presented for 
evaluating the lymph node uptake of radiographically dense 
materials from the lungs of beagle dogs into which the material 
was insufflated. With tantalum as the contrast agent, lymph nodes 
sometimes become visible within 2 days after exposure when the 
insufflation resulted in radiographic ‘‘alveolarization’’ of some of 
the tantalum. Localization of the material within the nodes was ob- 
served in subsequent radiographs as well as persistent retention 
after as much as | year. Through the use of preinsufflation control 
films and tantalum foils of varying thickness, densitometric 
methods for determining the amount of tantalum within the lymph 
nodes are being investigated. Tantalum-182 is being used to follow 
the lung retention of the material as well as to verify estimates of 
burdens in harvested nodes. Preliminary lymphokinetic data are 
presented from experiments utilizing powders of 1 and 5 ym 
(mean) particle sizes. (auth) 


14764 Early retention and distribution of monomeric *’Pu(IV) 
and *°Pu(IV) in CS7BL/Do mice. Smith, J.M.; Lloyd, R.D.; Ather- 
ton, D.R.; Mays, C.W. (Univ. of Utah Coll. of Medicine, Salt Lake 
City). pp 7-20 of In Health effects of plutonium and radium. 
Webster, S.S. (ed.). Salt Lake City; Univ. of Utah (1976). 

From Workshop on the biological effects and toxicity of Pu 
239 and Ra 226; Sun Valley, Idaho, USA (6 Oct 1975). 

See CONF-751043—. 

The early metabolism of monomeric Pu may depend upon 
its in vivo concentration, since in higher concentrations it may 
—— forming radiocolloids and be subject to )_phagocytoss. 
n this study the early biological behavior of *’Pu(IV) 
239Py(IV), administered by intraperitoneal injection in citrate solu- 
tion into CS7BL/Do mice, is compared with the in vivo concentra- 
tions of these two nuclides differing by a factor of 105. *”Pu is also 
used as a y-ray tracer of the a-emitting **Pu in order to determine 
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the latter's biological retention and tissue distribution. The results 
show no significant difference in the metabolism of the two 
nuclides throughout a 91 day serial sacrifice schedule. However, 
there is a significant sex dependence in the total body retention of 
Pu primarily due to a factor of 2.7 greater quantity of Pu excreted 
by the female during the first 24 hours post-injection. Further- 
more, the half-time for removal of Pu from the livers of males is 
i 5.5 days and from livers of females 29.0 +- 2.7 days. 
(auth) 


14765 Plutonium incorporation through ingestion by young 
animals. Finkel, M.P.; Kisieleski, W.E. (Argonne National Lab., 
IL). pp 57-69 of In Health effects of plutonium and radium. 
Webster, S.S. (ed.). Salt Lake City; Univ. of Utah (1976). 

From Work on the biological effects and toxicity of Pu 
239 and Ra 226; Sun Valley, Idaho, USA (6 Oct 1975). 

See CONF-751043—. 

Studies to determine whether animals nursed by dams with 
a *°Pu burden would themselves acquire plutonium showed that 
rats incorporated about 0.019 percent of the amount injected into 
the dam, mice incorporated about 0.11 rcent, and cats about 
0.28 percent. Plutonium obtained in this fashion was avidly 
retained by bone and resulted in the appearance of two osteogenic 
sarcomas in a seven and one-half-year-old cat with an estimated 
terminal body burden of 0.23 to 0.27 wCi. In comparing the incor- 
poration of ingested Pu-milk and Pu-citrate by rats of different 
ages, it was found that nurslings incorporated more than weanlings 
and weanlings more than adults. Also, 1.6 to 3 times as much plu- 
tonium was incorporated from ingested Pu-milk as from ingested 
Pu-citrate. (auth) 


14766 Skeletal retention of **Pu(IV) in beagles injected at 
three months of age. Atherton, D.R.; Stevens, W.; Bates, D.S.; 
Bruenger, F.W. (Univ. of Utah, Salt Lake City). pp 71-80 of In 
Health effects of plutonium and radium. Webster, S.S. (ed.). Salt 
Lake City; Univ. of Utah (1976). 

From Workshop on the biological effects and toxicity of Pu 
239 and Ra 226; Sun Valley, Idaho, USA (6 Oct 1975). 

See CONF-751043—. 

The deposition and retention of **Pu in juvenile beagles 
was studied. Reports in the literature indicate that "Pu is retained 
to a greater degree in the skeleton of young sheep, rats, and swine 
than in mature animals. This increased deposition is attributed to 
the rapid growth of the juvenile skeleton. Preliminary results are 
teported from a study on the deposition and retention of in- 
— injected Pu in the juvenile (less than 100 d) beagle. 


14767 23°Pu(IV): skeletal dosimetry in the Stover, B.J. 
(Univ. of North Carolina, Chapel Hill). pp 97-103 of In Health ef- 
fects of plutonium and radium. Webster. $S. (ed.). Salt Lake City; 
Univ. of Utah (1976). 

From Work: on the a effects and toxicity of Pu 
239 and Ra 226; Sun Valley, Idaho, USA (6 Oct 1975). 

See CONF-751043—. 

Two major aspects of the skeletal retention of ™*Pu(IV) 
given intravenously in citrate buffer to young adult a = 
reviewed. At dose levels above approximately 0.1 pCi /kg 
long term skeletal retention increases with increasing dose level as 
a result of radiation damage. A kinetic model, which is applicable 
to dose levels below approximately 0.1 wCi **Pu/kg has been 
proposed to correlate retention and autoradiographic findings. The 
model is reexamined in the light of recent none ye: eo ic stu- 
pred and extension and revisions of the model are discussed. 
auth) 


14768 ae and autoradiographic study of the ulna 
and second lumbar vertebral body of young adult beagles. Kimmel, 
D.B. (Univ. of Utah, Salt Lake City); Jee, W.S.S.; Wronski, T.J.; 
Atherton, D.R.; Schlenker, R.A.; Stover, B.J. pp 105-126 of In 
Health effects of plutonium and radium. Webster, S.S. (ed.). Salt 
Lake City; Univ. of Utah (1976). 

From Workshop on the omg or effects and toxicity of Pu 
239 and Ra 226; Sun Valley, Idaho, USA (6 Oct 1975). 

See CONF-751043—. 

A comparison of tissue morphometrics and autoradiographic 
localization and distribution of in young adult beagles was 
carried out in the ulna and lumbar vertebral body. The relative 
— of bone surfaces (trabecular, endosteal, periosteal, and 

aversian canal) were measured. The quantities of initially 
deposited *°Pu at all bone surfaces and rates of removal of Pu 
from trabecular surfaces were examined. (auth) 


14769 Correlations between the metabolic behavior of inhaled 
and intravenously in plutonium in beagle dogs. Cuddihy, 


R.G.; McClellan, R.O.; Mewhinney, J.A.; Muggenburg, B.A. 
(Inhalation Toxicology Research Inst., Albuquerque, NM). pp 169- 
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182 of In Health effects of plutonium and radium. Webster, S.S. 
(ed.). Salt Lake City; Univ. of Utah (1976). 

From Workshop on the biological effects and toxicity of Pu 
239 and Ra 226; Sun Valley, Idaho, USA (6 Oct 1975). 
See CONF-751043—. 

Long-term studies of radiation dose distribution patterns in 

dogs after inhalation of **Pu oxide aerosols have been con- 
ducted at the Battelle Northwest Laboratories. Parallel studies with 
Pu citrate injected into Beagles have been conducted at the 
University of Utah. In the present study, a mathematical model for 
describing internal organ retention patterns for **Pu was used to 
compare results obtained from these previous studies. The model 
was also used to assess new data being developed at the Lovelace 
Inhalation Toxicology Research Institute, ITRI, where dogs inhaled 
2Pu aerosols of varied solubility. In studies with inhaled ™*Pu 
oxide, most of the **Pu which deposited in the lower respiratory 
tract was retained in lung with a four year half-time. The ™Pu 
slowly absorbed from lung accumulated about 75 percent in liver 
and 3 1 percent in the taleten. After injection of citrate the 
early deposition favored skeleton over liver, however, only 21 per- 
cent of the injected dose was retained in the skeleton at times 
greater than two years. Early time (56 day) distribution of ™Pu 
after inhalation reported from studies at ITRI were similar to the 
2®Pu citrate injection studies in relative skeleton and liver deposi- 
tion. Analyses with the Pu deposition and retention model sug- 
gested that an early deposition pattern favoring skeletal deposition 
of Pu may have been present but not readih apparent in the 
Battelle studies due to very slow movement of =P to internal or- 
gans. (auth) 


14770 Cellular and extracellular retention and distribution of 

in rat liver. Grube, B.J.; Stevens, W.; Atherton, D.R.; 
Bruenger, F.W. (Univ. of Utah, Salt Lake City). pp 183-198 of In 
Health effects of plutonium and radium. Webster, S.S. (ed.). Salt 
Lake City; Univ. of Utah (1976). 


From Workshop on the biological effects and toxicity of Pu 
239 and Ra 226; Sun Valley, Idaho, USA (6 Oct 1975). 
See CONF-751043—. 


The cellular and extracellular distributions of Pu in the 
livers of rats were investigated. Rats were injected intravenously 
with 0.9 wCi/kg **PulV as the citrate, pH 3.5. The extracellular 
retention was determined by measuring the amount of ™Pu 
protein in 400 ml of modified Hanks buffer after perfusion through 
the liver. An additional amount of PulV and protein was removed 
by flushing the organ with 50 ml DTPA solution followed by a 50 
ml buffer wash. The nuclide content in the initial buffer perfusate 
decreased from 19 percent to less than’ 3 percent of the temporal 
liver burden at | and 7 days post injection (P.I.), respectively. The 
amount of Pu removed by the combined DTPA and final wash 
declined from 7 percent to 1.5 percent in the same time period. In 
a second series of experiments, the retention of **Pu in hepato- 
cytes and RE cells was determined by digestion of the buffer per- 
fused liver with collagenase. Hepatocytes were purified by low 
speed centrifugation and RE cells by albumin flotaton. The reten- 
tion of PulV in both cell populations reflected that of the whole 
liver which reached a maximum at 2 days P.I. and decreased 
rapidly. The loss of Pu from hepatocytes was more rapid than it 
was from RE cells. The presence of Pu in both cell types was 
verified by autoradiography. (auth) 


14771 Subcellular distribution of **Pu(IV) in beagle livers as 
determined by zonal centrifugation and isoelectric focusing. 
Bruenger, F.W.; Stevens, W.; Atherton, D.R.; Bates, D.S.; Grube, 
B.J. (Univ. of Utah, Salt Lake City). pp 199-210 of In Health ef- 
fects of plutonium and radium. Webster, S.S. (ed.). Salt Lake City; 
Univ. of Utah (1976). 

From Workshop on the biological effects and toxicity of Pu 
239 and Ra 226; Sun Valley, Idaho, USA (6 Oct 1975). 

See CONF-751043—. 

The application of new analytical techniques for the frac- 
tionation of tissues produced a more complete separation of sub- 
cellular organelles, a higher resolution of soluble proteins, and also 
permitted the processing of larger quantities of tissue homogenates 
without loss of separation efficiencies. Whole organ homogenates 
and crude subcellular fractions, obtained from livers of beagles in- 
jected with **PulV, were subjected to zonal centrifugation. This 
single step separation procedure made possible the subsequent 
determination of protein, nuclide content, particle density, and 
marker enzymes on the same fraction. Separation of the mitochon- 
dria and secondary lysosomes was also achieved by zonal centrifu- 
gation. A detailed separation of a greater number of largely intact 
subcellular organelles was accomplished by the use of a multistep 
centrifugation procedure. Results from these studies showed that 
distribution of Pu among subcellular organelles was more 
ubiquitous than was previously reported. The concentration of Pu 
in the plasma membrane fraction and primary lysosomes was con- 
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siderably higher than that in all other organelles. The removal of Pu-M from mouse liver during the first 24 hours after 
cytosol soluble proteins derived from organelles were injection, acted preferentially on the parenchymal cell-associated 


separated by gel chromatography and by an isoelectric oe 
technique. The number of individual protein components resolv 
by isoelectric focusing was much larger than by gel chromatog- 
raphy. Two additional soluble Pu-protein ow ge which were 
located in subcellular organelles, were identified. (auth) 


14772 Subcellular distribution of some actinide elements in the 
beagle liver. Bruenger, F.W.; Stevens, W.; Atherton, D.R.; Grube, 
B.J. (Univ. of Utah, Salt Lake City). pp 211-221 of In Health ef- 
fects of plutonium and radium. Webster, S.S. (ed.). Salt Lake City; 
Univ. of Utah (1976). 

From Work on the biological effects and toxicity of Pu 
239 and Ra 226; Sun Valley, Idaho, USA (6 Oct 1975). 

See CONF-751043—. 

The subcellular microdistribution of ™*PulV, *'Amlll, 
2324Cmill, *°**2Cfill, and in the liver of beagles was 
compared. The periodicity of the chemical and physical properties 
within the actinide series was reflected in the pattern of their 
biological interactions and associations. The limited data presently 
available indicated that the valence state plays a dominant role in 
the formation and strength of the associations between actinides 
and endogenous ligands. The dependence of the stability of acti- 
nide-transferrin complexes on valence and ionic radius was demon- 
strated. The stability of this complex had a marked influence on 
the rates of deposition and on the relative distribution of nuclide in 
bone and liver. In the liver, a correlation between ionic radii of the 
trivalent actinides and the directions of intracellular translocation 
between the various subcellular compartments was observed. The 
dependence of intracellular binding on the physical properties of 
actinides was evident when the binding of trivalent actinides was 
compared to that of tetravalent Pu. (auth) 


14773 Progress in the use of pyran copolymers for 

tion of polymeric plutonium. Guilmette, R.A.; Lindenbaum, A. 
(Argonne National Lab., IL). pp 223-231 of In Health effects of 
plutonium and radium. Webster, S.S. (ed.). Salt Lake City; Univ. 
of Utah (1976). 

From Work: on the ay oor effects and toxicity of Pu 
239 and Ra 226; Sun Valley, Idaho, USA (6 Oct 1975). 

See CONF-751043—. 

Previous studies showed that polymeric forms of Pu (Pu-P) 
are removed from the liver with difficulty by 
diethylenetriaminepentaacetic acid (DTPA). Liver burdens in mice 
were decreased below those attainable with DTPA alone with com- 
pounds known to alter the activity of reticuloendothelial tissues. Of 
special interest among the agents used are glucan, a yeast cell wall 
polysaccharide, and the soluble, antiviral, polyanionic pyran 
copolymers, the latter being condensation products of divinyl ether 
and maleic anhydride. Selected results are presented which show 
the efficacy of the pyran copolymers used as adjuncts to DTPA 
and some of the problems associated with their use. Differences 
between the action of pyran copolymers and glucan are discussed 
in terms of possible mechanisms of action and toxicity. The effec- 
tiveness of pyran copolymers, used with DTPA, in accelerating 
removal of hepatic Pu is considered in light of some of their phar- 
macological properties. (auth) 


14774 Monomeric jum and mouse liver parenchymal 
cells: and 'A-induced removal. Bhattacharyya, M.H.; 
Lindenbaum, A. (Argonne National Lab., IL). pp 233-243 of In 
Health effects of plutonium and radium. Webster, S.S. (ed.). Salt 
Lake City; Univ. of Utah (1976). 

From Workshop on the biological effects and toxicity of Pu 
239 and Ra 226; Sun Valley, Idaho, USA (6 Oct 1975). 

See CONF-751043—. 

The amount of Pu_ associated with isolated liver 
parenchymal cells and the total liver Pu concentration were deter- 
mined at times ranging from one hour to six days after a single in- 
travenous injection of 4.8 wCi/kg of monomeric *Pu(IV)-citrate 
(Pu-M) into approximately 100-day-old CF 1 female mice. Pu-M 

ually accumulated in the parenchymal cells of the liver; over 

is time the parenchymal cell Pu accounted for an increasing pro- 
portion of the liver Pu burden. The fraction of the liver burden as- 
sociated with parenchymal cells increased from about 29 percent 
at five hours to about 70 percent at six days after Pu administra- 


tion. The removal of from the whole liver and liver 
renchymal cells was measured 6 and 24 hours after intravenous 
injection of DTPA (diethylenetriami acid). The 


there was a 25 percent reduction in Pu associated with the 
a cells. By 24 hours, the Pu concentration in the intact 
iver was reduced by 46 percent, as compared to a reduction of 69 
percent in the parenchymal cells. Thus, DTPA, in stimulating the 


Pu. (auth) 


14775 Reassessment of distribution of plutonium in the human 
P.W.; Jeung, N. (Univ. of California, Berkeley). pp 297-313 of In 
Health effects of plutonium and radium. Webster, S.S. (ed.). Salt 
Lake City; Univ. of Utah (1976). 
From Workshop on the biological effects and toxicity of Pu 
239 and Ra 226; Sun Valley, Idaho, USA (6 Oct 1975). 
See CONF-751043—. 
Results are reported from a study of Pu metabolism in 
cynomolgus monkeys to determine whether the monkey, which is 
ylogenetically close to man, was a particularly suitable model for 
uman Pu metabolism. All of the bones from four adult **Pu-in- 
jected monkeys have been analyzed. Data are presented on ™Pu 
vels in the skeleton and in various bones. Autoradiographs 
— intense concentrations of Pu on endosteal bone sur- 
faces. (CH) 


14776 Chemical quantitation of the tapetum ap- 
plication to **Ra dosimetry of the canine eye. Fisher, G.L. (Univ. 
of California, Davis); Nash, C.P.; Parks, N.J.; Gee, N.A. pp 373- 
387 of In Health effects of plutonium and radium. Webster, S.S. 
(ed.). Salt Lake City; Univ. of Utah (1976). 

From Workshop on the biological effects and toxicity of Pu 
239 and Ra 226; Sun Valley, Idaho, USA (6 Oct 1975). 

See CONF-751043—. 

A chemical technique to quantify the mass of canine 
tapetum lucidum and underlying choroid is described. The 
technique, when applied to zinc analysis, indicates the tapetum lu- 
cidum contains approximately 17 percent zinc. Preliminary **Ra 
studies show that this radionuclide is uniquely concentrated by 
tapetal cells and that Ra distribution is similar to that of zinc. In- 
itial dose calculations indicate a dose rate to tapetal cells ten-fold 
that to the skeleton and suggest that the **Ra sensitivity of the 
tapetum lucidum can be attributed to the high dose rate resulting 
from the unique ability of this tissue to concentrate radium. (auth) 


14777 Studies directed toward improving the spatial resolution 
of the distribution of plutonium in bone. Auxier, J.A. (Oak Ridge 
National Lab., TN); Beach, J.L.; Becker, K.; Gammage, R.B.; Hen- 
ley, L.C.; Parkinson, W.W. pp 553-571 of In Health effects of plu- 
tonium and radium. Webster, S.S. (ed.). Salt Lake City; Univ. of 
Utah (1976). 

From ne. on the biological effects and toxicity of Pu 
239 and Ra 226; Sun Valley, Idaho, USA (6 Oct 1975). 

See CONF-751043—. 

Applications of neutron-induced autoradiography for the 
determination of Ra and Pu in bones are discussed. An attempt to 
improve the spatial resolution of this system and develop some 
new systems are described. (CH) 


14778 Bone—bone marrow interactions. Patt, H.M. (Univ. of 
California, San Francisco). pp 609-616 of In Health effects of plu- 
tonium and radium. Webster, S.S. (ed.). Salt Lake City; Univ. of 
Utah (1976). 

From Workshop on the biological effects and toxicity of Pu 
239 and Ra 226; Sun Valley, Idaho, USA (6 Oct 1975). 

See CONF-751043—. 

Within medullary cavities, blood formation tends to be con- 
centrated near bone surfaces and this raises interesting questions 
about hematopoietic consequences of radionuclide fixation in osse- 
ous tissue. Thus, it may be important, on the one hand, to consider 
the medullary radiation dose distribution as well as total marrow 
dose from bone-bound radioelements and, on the other, to inquire 
about possible hematopoietic implications of radiation —- to 
endosteal surfaces per se. The reasons for this are discussed. (CH) 


14779 M of internal, particulate sources. Roesch, 
W.C. (Battelle Pacific Northwest Labs., Richland, WA). pp 669- 
680 of In Health effects of plutonium and radium. Webster, S.S. 
(ed.). Salt Lake City; Univ. of Utah (1976). 

From Workshop on the biological effects and toxicity of Pu 
239 and Ra 226; Sun Valley, Idaho, USA (6 Oct 1975). 

See CONF-751043—. 

The theory of microdosimetry is extended to include par- 
ticulate and non-uniformly distributed sources typical of internally 
deposited radioisotopes. An example is presented in which sta- 
tionary particulates of *°Pu of negligible physical size are dis- 
tributed at random in a tissue in which the sensitive sites are also 
assumed to be randomly distributed. Preliminary calculations are 
reported for this model of the probability density in specific energy 
of all the sites and of the fraction of sites in which no energy 1s 
deposited for particulates that emit between 1 and 100,000 alpha 
particles. (auth) 
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PLANTS 


REFER ALSO TO CITATION(S) 12570, 14390, 14438, 14443, 
14446, 14447, 14448, 14449, 14512 


14780 (NERC-LV—539-37) Plutonium uptake a soil 

» niger. Au, F.H.F.; Beckert, W.F.; Mc- 
Farlane, J.C. (Environmental Monitoring and Support Lab., Las 
Vegas, Nev. (USA)). Jan 1976. Contract AT(26-1)-539. 16p. Dep. 
NTIS $4.00. 


A common soil fungus, A illus niger, was grown on 
malt agar and in broth soluble The 
transport factors derived from this series of experiments indicate 
that Pu was concentrated in the mycelium and further transported 
to the aerial spores of this fungus. A new and simple spore collec- 
tion technique was developed to prevent cross-contamination of 
the spores with mycelial fragments and by direct contact with the 
Pu-containing agar medium. If a similar process occurs in plutoni- 
um-contaminated soils, it could be an important link in the transfer 
of soil-deposited plutonium to man. It would also explain the ap- 

nt time-dependent increases in the uptake rate of plutonium 
| appa grown on contaminated soils. (auth) 


THERMAL EFFECTS 


MICROORGANISMS 


14781 Temperature and organisms. Coutant, C.C. (Oak Ridge 
National Lab., TN). Ecology; 56: No. 2, 499(Spr 1975). 

Temperature and Life, Precht, H. J., et al. and Effects at 
Temperature on Ectothermic Organisms, Wieser, W. (ed.) are 
reviewed. These two books are judged to offer a substantial con- 
tribution to the area covered. (JWP) 


PLANTS 


REFER ALSO TO CITATION(S) 14781 


INVERTEBRATES 


REFER ALSO TO CITATION(S) 14781 


VERTEBRATES 


REFER ALSO TO CITATION(S) 14781 


CHEMICALS METABOLISM AND TOXICITY 
REFER ALSO TO CITATION(S) 14363, 14540, 14621 


14782 (PB—241336) Effects of certain chemical pollutants on 
small aquatic animals. Project completion report, May 1973—June 
1974. Bovee, E.C. (Kansas Water Resources Research Inst., Man- 
hattan (USA)). Jan 1975. Contract DI-14-31-0001-3816. 17p. 
NTIS $3.25. 

A quick, accurate, photomicrographic method has been 
developed for bioassaying the presence and concentration of 
heavy-metals pollutants in water. The method detects toxic levels 
of pollutants and for a single toxic metal will detect one part of 
metal in one billion parts of water. The animal used, the ciliated 
protozoan, Tetrahymena pyriformis, is easily and cheaply raised in 
the laboratory and is poisoned by the same levels of metals as the 
blue-gill sunfish. The bioassay is run in less than half a day, includ- 
ing developing and analysis of films of the locomoting animal on 
which the assay depends. With reference-graphs of the pollutants, 
the method is potentially of practical use to laboratories interested 
in detecting presence and amounts of pollutants in a water source 
or plant-effluent. In ‘’hard’’ waters calcium, especially, and non- 
toxic cations, e.g., sodium, potassium, magnesium, partly inhibit 
toxic effects of heavy metals. (GRA) 


MICROORGANISMS 


14783.  Ozone-induced fatty acid and viability changes in 
Chlorella. Frederick, P.E.; Heath, R.L. (Univ. of California, River- 
side). Plant Physiol.; 55: No. 1, 15-19(Jan 1975). 

Ozone-treated cells of the photosynthetic green al 
Chlorella sorokiniana var. pacificensis exhibit an exponential 


decline in viability, as measured by their ability to form colonies 
on — plates. Postexposure itions appear to have little, if 
any, effect on this rate of decline. Except in young (early exponen- 
tial phate) cells, culture age did not affect this rate. The decline in 
cell viability was correlated with the production of malondial- 
dehyde, arising from the oxidative break of an ozonide of un- 
saturated fatty acid material. The loss of fatty acids is substantiated 
chromatography. A loss of 5 x moles of fa 
acid per cell corresponds to 75 percent nonviable cells after 
minutes of ozone exposure. (auth) 


14784 Effects of nitrate and phosphate concentration on natu- 
ral aquatic bacterial populations. Guthrie, R.K. (Univ. of Texas 
Health Science Center, Houston); Cherry, D.S.; Singleton, F.L. 
Water Resour. Bull.; 11: No. 6, 1131-1136(Dec 1975). 

Natural aquatic bacterial populations in three streams 
located at the Savannah River Project, Aiken, S.C. have been stu- 
died in relation to the effects of ambient temperatures, dissolved 
oxygen (DO), nitrate and phosphate concentrations. Samples col- 
lected at monthly intervals for a period of one year from each 
system, were plated in duplicate at each of two dilutions on 1/4 
strength Standard Plate Count Agar (Difco). After incubation at 
25 +- 1°C for four days, total colony forming units, percent 
chromagens, and number of colony types (diversity) were deter- 
mined and colonies were picked for identification. Temperatures 
were generally equal in two of the streams throughout the year, 
being lowest in Upper Three Runs (U3R) and Tims Branch (TB), 
and highest in the Ash Basin System (ABS). DO content did not 
vary appreciably between the streams. Nitrates and 
were lowest in U3R, next lowest in TB, higher in the last station in 
ABS, and highest in the ash basin per se. Total colony forming 
units were highest in the ash basin, whereas chromagen percentage 
and diversity were highest in the last station in ABS. Results of 
these studies indicate that high nitrates and phosphates, in the 
absence of high organic carbon concentrations, have little, if any 
detrimental effect on the stability of natural aquatic bacterial 
populations. (auth) 


PLANTS 


14785 (ANL—75-3(Pt.3), pp 62-68) Determination of total 
protein in tissues from nitrogen analysis by a modified Kjel- 
dahl and Nesslerization method. Berigari, M.S. 1974. 

In Radiological and Environmental Research Division an- 
nual report, January—December 1974. Ecology. 

Procedures are described for developing a simplified 

edure for digestion of plant material in sulfuric acid. This was 

‘ollowed by direct treatment with Nessler reagent of the liberated 
ammonium and its determination colorimetrically. The purpose of 
the method was to routinely assay changes in total protein content 
of plant tissues —— to specified levels of sulfur dioxide. 
Results are tabulated for data on kidney bean seeds. (HLW) 


INVERTEBRATES 


REFER ALSO TO CITATION(S) 14475, 14478 


VERTEBRATES 


REFER ALSO TO CITATION(S) 14403, 14478 


MAN 


REFER ALSO TO CITATION(S) 14345, 14403, 14713 


OTHER ENVIRONMENTAL POLLUTANT 
EFFECTS 


REFER ALSO TO CITATION(S) 14487, 14488, 14489, 14490, 
14492, 14497, 14514, 14515, 14517, 14519 


14786 (BNWL-SA—5608) Some problems in measuring 

effects of chronic low-level pollutants. Eberhardt, L.L. 
(Battelle Pacific Northwest Labs., Richland, Wash. (USA)). 1975. 
25p. Dep. NTIS $3.50. 

The ability of populations to compensate for the effect of 
some added stress or insult is somehow connected with the self- 
regulation mechanisms exhibited by natural populations. A detailed 
understanding of the machinery of population regulation is not 
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actor in studies on the effects of chronic low-level pollu- 
tants because it is known that the built-in resiliency of populations 
can be stretched too far by accumulative stresses. Once this hap- 
pens, it is likely that the population will simply disappear. Lack of 
suitable data on the abundance of most natural populations con- 
stitutes a limiting factor simply because there is no way to be sure 
of the current status and trend of a population without a reliable 
history of its past. Full utilization of such population records as are 
available for assessing pollution effects require also knowledge, 
about the sensitivity of a given species to particular kinds of insult 
(and to combinations of different stresses). Given data on these 
two aspects, long-term records on pollution levels, which ap- 
parently are also not always available, are also needed. There is 
thus a serious lack of baseline data, which limits the ability to draw 
inferences by correlation, or to test laboratory results against a 
historical record. (CH) 


14787 (CONF-741033—, pp 1-10) Effects of 

sure to supersaturation of 
chinook salmon and steelhead trout in deep and shallow test tanks. 
Dawley, E.M.; Schiewe, M.; Monk, B. (National Marine Fisheries 
Service, Seattle). 1976. 

From Work: on gas bubble disease; Richland, Washing- 
ton, USA (8 Oct 1974). 

In Gas bubble disease. 

Bioassays in shallow (0.25 m) and deep (2.5 m) tanks with 
dissolved atmospheric gas concentrations ranging from 100 to 127 
percent of saturation in water at 10°C were conducted to deter- 
mine the lethal and sublethal effects on juvenile fall chinook On- 
corhynhus tschawytscha and steelhead trout Salmo gairdneri. Ju- 
venile fall chinook (38.7 to 41.3 mm) were much more resistant to 
supersaturation than juvenile steelhead (164 to 196 mm). Chinook 
tested in the shallow tanks at 120 percent of supersaturation in- 
curred 50 percent mortality after 22 days, whereas steelhead tested 
at the same level incurred 50 percent mortality in 30 hr. Gas bub- 
ble disease signs were noted on mortalities and on live subsamples 
taken every 28 days. Vertical distribution of both chinook and 
steelhead groups in the deep tanks appeared to compensate for 
about 10 percent and 10 to 15 percent, respectively, of effective 
saturation. Average depths of the fish tested in deep tanks in- 
creased with increased gas concentration. Significant differences in 
growth and condition factor were not found between stressed and 
control fish during the test period. (auth) 


14788 (CONF-741033—, pp 11-19) Gas 

research. National Marine Fisheries Service, Prescott F: : 1971 
to 1974. Blahm, T.H.; McConnell, B.; Snyder, G.R. (National 
Marine Fisheries Service, Seattle). 1976. 

From Workshop on gas bubble disease; Richland, Washing- 
ton, USA (8 Oct 1974). 

In Gas bubble disease. 

In 1969, the NMFS constructed a field facility for on-site 
environmental testing. The facility is housed on two 110 x 32 foot 
barges moored on the Columbia River near Prescott, Oregon (RM 
72). Research on the effects of nitrogen supersaturation on fish 
was begun in 1971. Survival is better in the 2.5-m deep tanks than 
in the l-m deep tanks. Results of tests done in shallow test tanks 
are not representative of what might occur in the river, as fish are 
not restricted to shallow depths. Intermittent exposure to high 
(130, 120, and 110 percent) and equilibrated (110 percent) levels 
of N, saturation generally enhanced test fish survival over that 
recorded for fish held in constant high levels. Preliminary tests in- 
dicate that the fish are not able to detect and avoid lethal condi- 
tions of supersaturation. (auth) 


14789 Notes on the fishes of Nickajack Reservoir, Tennessee, 
near the Raccoon Mountain Pumped Plant. Timmons, T.J. 
(Tennessee Technological Inst., Cookeville). J. Tenn. Acad. Sci.; 
51: No. 2, 66-67(Apr 1976). 

In 1976 the Raccoon Mountain Pumped-Storage Plant six 
miles west of Chattanooga, Tennessee, will pare pumping water 
from a Tennessee River impoundment, Nickajack Reservoir. Water 
will be pumped to Raccoon Mountain Reservoir and returned to 

main reservoir, Nickajack Reservoir, during peak power de- 
mand periods. A preoperational study of the fishery was made 
from May, 1973 through July, 1974. Fifty-three species of fishes 
from 14 families were found during 26 collections in Nickajack 
Reservoir near the pene plant. Fishes were collected 
using experimental gill nets and electrofishing. 


14790 (SAND—75-0637) Melting snow effects on radar 


propagation. Ewing, R.L. (Sandia Labs., Albuquerque, N.Mex. 
- Mar 1976. Contract AT(29-1)-789. 18p. Dep. NTIS 


imiting f. 


The effects of melting snow on radar propagation are 
described. A model is presented for determining the limitations im- 
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posed on radar ration melting snow. An assessment of the 
graphical locations. (auth) 


HEALTH AND SAFETY 


REFER ALSO TO CITATION(S) 13469, 14665 
14791 (CONF-760301—3) State and Federal Regulatory mea- 
surement ilities around medical facilities. 


(Chicago Univ., Ill. (USA). Ly of Radiology). 1976. Contract 
E(11-1)-69. 14p. Dep. NTIS $3.50. 

From NBS symposium on measurements for the safe use of 
radiation; Gaithersburg, Maryland, United States of America 
SUSA® Mar 1976). 

iation exposure to man is due chiefly to diagnostic x-ra' 
procedures, in which radiation is intentionally directed toward : 
patient. Radiation therapy presents a lesser problem because a 
smaller percentage of the ation is subjected to such treat- 
ment. Recently, some innovative steps were taken in the State of 
Illinois to reduce patient exposure in four di tic procedures 
without reducing the benefits derived therefrom. However, if these 
procedures are to be carried out properly, it is necessary to in- 
crease the precision and accuracy of radiation exposure measure- 
ments to the order of +-2 percent. The usual accuracy and preci- 
sion of radiation protection measurements are of the order of +- 
20 percent. Thus, should the Illinois radiation protection rules 
become widely adopted, the national dosimetry network will need 
to upgrade exposure measurement techniques. (auth) 


14792 (ERDA—76-45) Human factors in design. Nertney, 
R.J.; Bullock, M.G. (Aerojet Nuclear Co., Idaho Falls, Idaho 
(USA)). Feb 1976. Contract E(10-1)-1375. vp. — NTIS $6.00. 
Human factors (or ‘’ergonomics”’ as it is called in England) 
is a subject which is becoming of greater and greater importance 
to the equipment designer. This situation has come about for a 
number of reasons. One reason is the increasing need for high re- 
liability systems. Total reliability is dependent upon both the basic 
hardware reliability built into the design and the way that the 
human operator manipulates and uses the equipment. Therefore, 
one cannot achieve such systems without designing in such a way 
that it is possible for the humans that operate and maintain the 
systems to do so in an effective manner. You cannot motivate an 
operator to consistently operate a badly human factored piece of 
equipment at a level of effectiveness much higher than the basic 
operability that has been designed into it. Furthermore, if we train 
and motivate an operator to operate badly human factored equip- 
ment adequately under normal conditions, he will often revert to 
very ineffective operation under emergency or other stress condi- 
tions. It is pointed out that a higher degree of responsibility for use 
and misuse implies that human factors are of more importance in 
the commercial design processes now than in the days when liabili- 
se more completely limited to product mechanical defects. 
is, in turn, means that the contemporary design engineer must 
have a greater knowledge of human factors than has been required 
in the past if he is to keep pace with the times. (auth) 


14793 (ERDA—116(Vol.1)) Balanced : analysis 
for and environmental Ovarian 
and summary. (Mitre Corp., McLean, Va. (USA)). Oct 1975. 
Contract E(49-1)-3764. 200p. Dep. NTIS $8.50. 

An analysis of requirements has been performed for 
ERDA's Division of Biomedical and Environmental Research to 
identify the key environmental problems associated with the 
development of nine energy technology alternatives and to define 
the necessary health and environment research activities. In this 
document, an overview of the technologies is given, with a summa- 
ry of key environmental problems and research needs. The inter- 
relationships of the research activities are defined, and a prelimina- 
ty allocation, based on resource estimates derived from the 
identified research needs, is given. The nine technologies con- 
sidered include: coal extraction, processing, and combustion; coal 
conversion processes; liquid fuel from oil shales; the development 
of procedures and devices to effect energy conservation and im- 
prove the efficiency of energy systems; the conversion of solar 
energy into usable forms of enersy; geothermal energy systems, 
nuclear fusion power from controlled thermonuclear reactors; 
— electric power generation based on nuclear fission. 
(CH) 


14794 (UCRL—50007-75-1) Hazards control progress report 
No. 50, January—June 1975. Mendenhall, V.R. (ed.). (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). 15 Aug 
1975. Contract W-7405-Eng-48. 49p. Dep. NTIS $5.00. 
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AUGUST 1976 


Progress report for January through June 1975. Of the five 
progress reports and four technical notes, abstracts of nine items 
appear separately in ERA, and six appear in NSA. (GHT) 


GEOSCIENCES 


GEOLOGY AND HYDROLOGY 


REFER ALSO TO CITATION(S) 14292, 14462 


14795 (ANL-Trans—1011) Zonal distribution of elements and 
minerals in the Allchar deposit. Ivanov, T. Oct 1975. Translated 
from pp 186-90 of volume 2 of problems of ore. med ore 
deposition symposium, Prague, 1965. 8p. Dep. NTIS $4.50. 

The Allchar As—Sb—TI deposit is known to mineralogists 
in connection with the presence of the rare minerals of thallium, 
lorandite and vibaite [TI(As,Sb),S,;]. In our study of the site and 
surrounding region during our on-going prospecting work, we have 
identified the zonal structure of a larger region, the deposit itself, 
as well as the zonal structure of the individual ore deposits. In this 
paper, we will discuss the composition and possible causes of that 
zonal structure, placing emphasis on the zonal structure of the 
deposit itself. (auth) 


GEOPHYSICS 


REFER ALSO TO CITATION(S) 14796 


MINERALOGY, PETROLOGY, AND ROCK 
MECHANICS 


REFER ALSO TO CITATION(S) 14293 


GEOCHEMISTRY 


14796 (ERDA-tr—100) Petrography: determination of the 

ical conditions of silification of Athabasca 
(Canada) sandstones by means of the fluid inclusions. Pagel, M. 
Translated from C. R. Hebd. Seances Acad. Sci., Ser. D; 280: 2301- 
2304(26 May 1975). 10p. Dep. NTIS $3.50. 

The microthermometric study of fluid inclusions, situated at 
the boundary between the detrital quartz grains and their nourish- 
ing aureole, allows specification of the chemical nature of contem- 
poraneous fluids from the beginning of silification as well as their 
ps ag and trapping pressures. From this may be derived the 
thickness of the sediments at the instant of silification, more par- 
ticularly at the location of the circular Carswell structure and the 
oat geothermal gradient (35° C/km) for the Athabasca Basin. 
au 


PHYSICS RESEARCH 


ASTROPHYSICS AND COSMOLOGY 


COSMIC RADIATION 
REFER ALSO TO CITATION(S) 14143, 14144, 14192, 14193 


14797 (BNL—20925) Radioactive isotopes on the Moon. 
Davis, R. Jr. (Brookhaven National Lab., Upton, N.Y. (USA)). 
1975. 17p. (CONF-750506—23). Dep. NTIS $3.50. 
_ From Symposium on spallation nuclear reactions and their 
ications in astrophysics and radiotherapy; Philadelphia, 
nsylvania, USA (2 May 1975). 

A limited review of experiments and studies of radioactivity 
and isotope ratios in lunar materials is given. Observations made 
on the first few millimeters of the surface where the effects of 
solar flare particles are important, some measurements on in- 
dividual rocks, and some studies of radioactivities produced deep 
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in the lunar soil eee cosmic rays, are among the experi- 
ments discussed. ( ) ” 


STARS 
REFER ALSO TO CITATION(S) 14810 


14798 (ORO— 257) interpretation of neutron star 
structure. Arnett, W.D.; Bowers, R.L. (Texas Univ., Austin (USA). 
Center for Particle Theory). Mar 1976. 53p. Dep. NTIS $4.50. 

Because of the uncertainties in current understanding of the 
interaction at supernuclear densities, the structure of slowly rotat- 
ing neutron stars was calculated for each of fifteen equations of 
state. (JFP) 


14799 Tests of randomness in astronomical objects. Il. Along 
two orthogonal great circles. Wesson, P.S. (Cambridge Univ., 
Eng.). Aust. J. Phys.; 28: No. 4, 463-473(Aug 1975). 

A refinement in computing technique and the use of the 
von Neumann ratio test are shown to improve the detectability of 
nonrandomness in astronomical object itions. Correlation is 
confirmed for those ag (bright galaxies and bright stars) 
shown to be nonrandomly distributed in Part I. The presence of 
correlation is also demonstrated, with approximately 10:1 
likelihood ratio at the 98 percent confidence level, for the other 
groups of objects considered in Part I (QSOs, pulsars, planetary 
nebulae and Arp peculiar objects). The level of nonrandomness in 
the inter-object positions of the latter groups is considerably 
smaller than that of the former. Five physical explanations are con- 
sidered of the nonrandomness, in addition to the geometrical one 
that it is impossible to put an arbitrarily large number of points on 
the surface of a sphere and have them all equivalent. It is con- 
cluded that the geometrical explanation probably accounts for the 
low-level (but finite) correlations, implying that Arp’s (1970) 
claims are statistically valid but physically baseless. Confirmation 
of this view is found in the fact that Arp peculiar objects are only 
correlated with each other at a low level compared with that of 
galaxies and stars. The high-level correlations for the latter groups 
are identified as being the expected consequence of the clustering 
of astronomical objects. (auth) 


14800 Tests of randomness in astronomical objects. I. Along 
single great circles. Wesson, P.S. (Cambridge Univ., Eng.). Aust. J. 
Phys.; 28: No. 4, 453-461(Aug 1975). 

Results are presented for the first of two extensive computer 
tests for nonrandomness in the interobject positions of astronomi- 
cal objects. The aim is to test the two predictions: the geometrical 
effect that it is impossible to put an arbitrarily large number of ob- 
jects on the surface of a sphere and have them all randomly 

uivalent; and the physical effect that any astronomical objects 
which occur in clumps or clusters (like galaxies) should show the 
predicted regular-chain effect of Scott et al. (1954). Four other 
physical effects expected to give rise to nonrandomness are also 
discussed, including the Arp hypothesis. The nonrandomness in- 
vestigated pertains solely to the difference of latitude or longitude 
(in a suitable reference system) between astronomical objects. 
Nonrandomness was detected in the inter-object positions of a 
large class of bright stars (10sigma deviation) and of bright galax- 
ies (1Ssigma deviation). However, peculiar objects from the Arp 
catalogue were found to be uncorrelated in position at the Isigma 
level (anal s to those just quoted). These results confirm either 
or both of the above predictions, and suggest that nonrandomness 
exists a priori in the inter-object positions of astronomical systems 
generally. Because of controversy surrounding the Arp hypothesis 
and statistical tests of the type reported here, confirmation has 
= via a different statistical test in Part II (Wesson 1975). 
(auth) 


14801 Finite am convection in a compressible layer with 
polytropic structure. Van der Borght, R. (Monash Univ., Clayton, 
Australia). Aust. J. Phys.; 28: No. 4, 437-452( Aug 1975). 

The basic equations are derived for finite amplitude convec- 
tion in a compressible medium with polytropic structure within the 
framework of the one-mode anelastic approximation. Only the case 
of non self-interacting planforms is considered, and the effects of 
viscous dissipation are not taken into account. These equations are 
solved numerically to illustrate the effects of compressibility and 
density stratification on the flow pattern and on the thermodynam- 
ic variables and their fluctuations. (auth) 


14802 Neutrino flow and the c of stellar cores. Wilson, 
J.R. (Univ. of California, Livermore); Couch, R.; Cochran, S.; 
LeBlanc, J.; Barkat, Z. Ann. N.Y. Acad. Sci.; 262: 54-64(15 Oct 
1975). 

Neutral current theories of neutrino interactions predict a 
scattering cross section for heavy nuclei re ge mea to the square 
of the nuclear mass. It was previously shown that this high cross 
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section may make it possible for the hot neutron star formed 
in stellar collapse to emit enough neutrinos to blow off the iron en- 
velope that would surround the newly formed neutron star. These 
calculations are repeated with a better model for the neutrino in- 
teractions. (JFP) 


14803 Relativistic magnetohydrodynamical effects of plasma 
into a black hole. Ruffini, R.; Wilson, J.R. (Institute for 


Advanced Study, Princeton, New Jersey). Phys. Rev., D; 12: No. 
10, 2959-2962(15 Nov 1975). 

By an explicit analytic solution it is shown how, in the 
accretion of a idally magnetized plasma into a Kerr black hole, 
a torque is exerted on the infalling gas; this result implies the ex- 
traction of rotational energy from the black hole. The torque arises 
from the twisting of m tic field lines by the frame-dragging ef- 
fect. It is also shown how, under suitable conditions, a sizable 
charge separation can be found in the magnetosphere of accreting 
black holes; hence, an electric charge is expected to be induced on 
the black hole. (AIP) 


14804 Gravitational radiation from supernova explosions. 
Adler, R.J.; Zeks, B. (Stanford Linear Accelerator Center, Stan- 
ford University, Stanford, California 94305 and Departamento de 
Fisica, Universidade Federal de Pernambuco, 50.000 Recife, 
Brazil). Phys. Rev., D; 12: No. 10, 3007-3012(15 Nov 1975). 
As a simple model of a supernova explosion we study a 
int mass exploding into two equal point masses moving back to 
k at high velocity, or a superposition of such elementary explo- 
sions. We employ two calculational methods. In one method we as- 
sume an infinite acceleration for zero time and calculate with the 
vitational field and the distribution of emitted energy. A cutoff 
cane in the power spectrum is necessary to obtain a finite 
total energy cng og The trum is constant from zero to this cu- 
toff frequency. For nonrelativistic ejecta velocities the angular dis- 
tribution is typical of quadrupole radiation, while for ul- 
trarelativistic ejecta it is isotropic. To justify the infinite-accelera- 
tion approximation, we also calculate with the quadrupole approxi- 
mation by using a smooth finite acceleration, and verify the previ- 
ous qualitative results in the nonrelativistic limit. A brief table of 
fields, energies, and fluxes is given for some reasonable supernova 
parameters. (AIP) 


14805 Relativistic matter in cold systems: 


superdense Applica- 
tions. Bowers, R.L.; Gleeson, A.M.; Pedigo, R.D. (Department of 


Physics, Texas A M University, College Station, Texas). Phys. 
Rev., D; 12: No. 10, 3056-3068(15 Nov 1975). 

The fully relativistic model of the strong interactions 
between hyperons, described in the preceding paper, is used to in- 
vestigate the properties of superdense matter. This model can be 
solved exactly, and the low-temperature limit, applied directly to 
construct neutron star models. Our results lead to a significantly 
higher mass stability limit (M/sub max/ = 2.39M/sub sun/), which 
has far-reaching implications for black-hole astrophysics. It also 

ields moments of inertia well above the observational lower 
nds for pulsars. The model predicts a phase transition which in- 
cludes nuclear densities, and which has significant implications for 
the detailed structure of neutron stars. Despite the low central 
densities found for stable masses (€/sub c/ approximately-less-than 
2 x 10'5 g/cm*) all members of the first SU(3)-symmetric octet ex- 
cept the =~ enter as stable constituents. In addition, quarks may 
be used as fundamental constituents for a species of superdense 
matter applicable to models of the hyperons. Our results indicate 
that this approach may be fruitful in ns such phenomena as 
precocious scaling quark confinement. (AIP) 


QUASI-STELLAR, RADIO, AND X-RAY SOURCES 


14806 Timing of the Crab pulsar. I. Arrival times. Groth, E.J. 

(Joseph Henry Laboratories, Physics Department, Princeton 

wee Astrophys. J., Suppl. Ser.; 29: No. 293, 431-442(Nov 


This presents the pulse arrival times obtained during 
five years of observation of the Crab Nebula pulsar, PSR 0531+21. 
The reduction from topocentric to barycentric arrival times and er- 
rors affecting the results are discussed. Subsequent papers in this 
series will use these data to determine the time dependence of the 
pulse frequency. (AIP) 


14807 Timing of the Crab pulsar. II. Method of analysis. 
Groth, E.J. ae Henry Laboratories, Physics Department, Prin- 
ceton University). Astrophys. J., Suppl. Ser.; 29: No. 293, 443- 
451(Nov 1975). 

This paper presents a new method of analysis especially 
designed for time series such as the Crab pulsar timing data. These 
data reflect a random process superposed on a smooth behavior 
described by a low-degree polynominal. In addition, the measure- 
ments are not equally spaced and not of uniform quality. With 
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such data, conventional power-spectrum or autocorrelation func- 
tion techniques cannot be used to study the random process, nor 
can conventional regression techniques be used to study the 
amg behavior. Even in the ideal case of uniformly spaced, 
uniform quality data, containing only the random os and no 
polynomial, power-spectrum techniques would be of limited utility, 
as the random process is most probably nonstationary. The method 
described here allows a relatively clean separation of the 
polynomial and random components so that each may be studied 
without interference from the other. Also, the method is not com- 

romised by the fact that the random component is nonstationary. 
related to power-spectrum techniques. (AIP) 


14808 Timing of the Crab pulsar III. The slowing down and 
the nature of the random process. Groth, E.J. (Joseph Henry 
Laboratories, Physics Department, Princeton University). As- 
trophys. J., Suppl. Ser.; 29: No. 293, 453-465(Nov 1975). 

The Crab pulsar arrival times are analyzed. The data are 
found to be consistent with a smooth slowing down with a braking 
index of 2.515+-0.005. Superposed on the smooth slowdown is a 
random process which has the same second moments as a random 
walk in the frequency. The stren of the random process is 
R<év?>=0.53 (+0.24, -0.12) x10-* Hz? s“', where R is the mean 
rate of steps and <8v*> is the second moment of the step am- 
plitude distribution. Neither the braking index nor the strength of 
the random process shows evidence of statistically significant time 
variations, although small fluctuations in the braking index and 
rather large fluctuations in the noise strength cannot be ruled out. 
There is a possibility that the random process contains a small 
component with the same second moments as a random walk in 
the phase. If so, a time scale of 3.5 days is indicated. (AIP) 


14809 Spatial distribution of X-rays in the Crab Nebula. Pal- 
mieri, T.M.; Seward, F.D.; Toor, A.; Van Flandern, T.C. 
(Lawrence Livermore Laboratory, University of California). As- 
trophys. J.; 202: No. 2, 494-501(1 Dec 1975). 

X-ray measurements made during a lunar occulation of the 
Crab Nebula show that the spatial extent of the source is about 
100’ in the east-west direction. The center of the X-ray emitting 
region is about 8’ west of the pulsar. The is basically the 
same when viewed in several energy intervals from 0.5 to 16 keV. 
The size does not change by more than 30 percent over this ener- 
gy range. Optical and X-ray intensity distributions are compared, 
and no optical features other than the pulsar are obvious in the X- 
ray data. (AIP) 


14810 MX 1313+29: A compact source of very low energy X- 
rays in Coma Berenices. Hearn, D.R.; Richardson, J.A.; Bradt, 
H.V.D.; Clark, G.W.; Lewin, W.H.G.; Mayer, W.F.; McClintock, 
J.E.; Primini, F.A.; Rappaport, S.A. (Department of Physics and 
Center for Space Research, Massachusetts Institute of Technolo- 
gy). Astrophys. J., Lett.; 203: No. 1, L21-L24(1 Jan 1976). 

A compact X-ray source near the North Galactic pole has 
been detected with the low-energy X-ray telescope aboard the 
SAS-3 satellite. The position is a( 1950.0) =13/sup h/14.0/sup m/ 
+- 0.5/sup m/, 4( 1950.0) =+29° 15’+-18’. The spectral tempera- 
ture of the source is less than 10* K, and the energy flux at the 
Earth is 3x10-' ergs cm™ s“' above 0.1 keV. The flux appeared 
to be constant both on short time scales (10—1000 s), and over 
the interval from the first SAS-3 observation (1975 June 12) to 
the latest (1975 July 15). The possible identification of this source 
with the hot white dwarf HZ 43 is discussed. (AIP) 


GALAXIES 
REFER ALSO TO CITATION(S) 14799, 14800, 14809 


COSMOLOGY 


14811 Hadron ph and primordial black holes. Chapline, 
G.F. (Lawrence Livermore Laboratory, University of California, 
Livermore, California 94550). Phys. Rev., D; 12: No. 10, 2949- 
2954(15 Nov 1975). 

The implications for hadron physics of astrophysical obser- 
vations relating to primordial black holes are discussed. If one as- 
sumes that fluctuations in the space-time metric at very early times 
were scale invariant, then the speed of sound in the primordial 
fireball must exceed 0.0 1c at times earlier than 10~"* sec, as a con- 
sequence of observational limits on primordial black holes. This 
suggests that superbaryons probably do not exist. It is further 
shown that black holes with masses < 10% g are unlikely to exist 
in nature unless either the spectrum of density fluctuations or the 
equation of state of dense hadronic matter behave in a rather spe- 
cial way. (AIP) 
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PLANETARY PHENOMENA 
REFER ALSO TO CITATION(S) 13804, 14797 


14812 Labile and nonlabile element relationships among 
17 samples. Jovanovic, S.; Reed, G.W. Jr. (Argonne Nations! tab. 
IL). Geochim. Cosmochim. Acta; 2: 1685-1701(1974). 

The trace elements—F, Cl, Br, I, Li, U, Ru, Os, Hg, and 
Te—contents of a suite of Apollo 17 soils and rocks are reported. 
Unusually large concentrations of the halogens are found in the 
orange and ae oe soils and unusually low concentrations 
are found in dunite troctolitic granulite. re is a high de; 
of coherence among the halogens; this suggests that they weed 
under closed system conditions on the moon. lon microprobe stu- 
dies of orange glass spherules have yielded F and Cl concentration 
ratios consistent with those from the bulk sample. For most sam- 
ples, F and Cl are associated with P,O, as apatites. In a few sam- 

, controls other than apatite stoichiometry determined the cor- 
relation with P,O,. These controls were p' ly either very late 
lization or very early partial melting and they also appear to 
have determined the correlation of Li with Cl and possibly that 
found among other lithophile trace elements. The lack of specifici- 
ty in terms of sample type suggests that these controls are indepen- 
dent of parental rock or magma. Ru and Os exhibit several cor- 
relation trends indicating chemical processing on the moon. The 
samples which have meteoritic ratios are interpreted as being 
primitive and not extensively recycled. Local mixing of soils from 
different geologic units is evident in the U data. Evidence for lunar 
atmospheric Hg is provided by the Hg found in the sealed sample 
return containers. (auth) 


14813 History of Boulder 1 at Station 2, Apollo 17 based on 
trace element interrela Jovanovic, S.; Reed, G.W. Jr. 
(Argonne National Lab., IL). Moon; 14: No. 3/4, 385-393( 1975). 

Correlations among the trace and minor element pairs Cl 
and Br, Cl and P,O;, and Ru and Os, present in parent igneous 
rocks, generally survived the processes of boulder breccia forma- 
tion. Fractions of the Cl, Br, and Hg that are mobilized by water 
leaching and/or volatilization at moderate temperatures (less than 
or equal to 450°C) place constraints on the thermal history of 
Boulder 1 and its component breccias. Since, and possibly during, 
consolidation, the boulder has probably not been subjected to tem- 
peratures of greater than or equal to 450°C. The parent rocks of 
the Apollo 17 boulder and breccia samples studied could have 
been derived from two initial magmas. Boulder 1, Station 2 gray 
competent breccias 72255 and 72275 Clast number 2 appear to be 
genetically unrelated to gray competent breccia and anorthositic 
material 72215, or to light friable breccia 72275; they do appear 
to be related to samples 72395 (Boulder 2) and 76315 (Station 6 
boulder). Vapor clouds from apparently external sources per- 
meated the source regions of the boulders. (auth) 


ATMOSPHERIC PHYSICS 
REFER ALSO TO CITATION(S) 14900 


AURORAL AND IONOSPHERIC PHENOMENA 
REFER ALSO TO CITATION(S) 13990 


EFFECTS OF NUCLEAR DETONATIONS 


14814 (TU-Inf—05-1-74) Atmospheric diffusion of radioactive 
material. Hahn, G.; Schuricht, V.; Mueller, K. (Technische Univ., 
Dresden (German Democratic Republic). Sektion Physik). Aug 
1974. 16p. (In German). INIS. 
The paper presents methods for calculating the atmospheric 
diffusion of radioactive material with special re to the trajecto- 
method. On the basis of this method a mathematical model of 
diffusion and deposition of the early radioactive fallout after a 
nuclear explosion is developed. The calculations were done with 
the computer BESM-6. The computer program is explained and 
the assumptions used are compared with those of other authors. 
The performance of the computer code is shortly outlined. (GC) 


ATOMIC, MOLECULAR, AND CHEMICAL 
PHYSICS 


BEAMS AND THEIR REACTIONS 
REFER ALSO TO CITATION(S) 14032 


ASTROPHYSICS AND COSMOLOGY 1551 


14815 (LA—6153) Ion beam limits. Mills, C.B. (Los Alamos 
Scientific Lab., N.Mex. (USA)). Oct 1975. Contract W-7405-Eng- 
36. 12p. Dep. NTIS $4.50. ° 
The cooperative physical processes of ion source and ion 
beam physics in fields be separated into plasma in- 
ternal motions, motion from the source plasma into the — and 
beam formation. A few experiments demonstrate that these 
4 are consistent with elementary laws of charge diffusion. 
beam current limits are almost independent of magnetic field 
and have magnitudes consistent with classical diffusion processes. 
lon current is proportional to applied potential gradient up to hi 
voltage breakdown values which are determined by elect 
geometry and secondary electron currents. Beam plasma stability, 
which is necessary for isotope separation using ion beam technolo- 
, depends on the formation of a dense, charg lizing 
as well as on ion source stability. (auth) 


14816 Generation of oo high intensity beam pulse. 
Ramler, W.; Ma nes, G.; Johnson, K. (Argonne National Lab., 
IL). pp 25-32 of In Fast processes in radiation chemistry and 


. Adams, G.E.; Fielden, E.M.; Michael, B.D. (eds.). 
Chichester, Eng.; John Wiley and Sons Ltd. (1975). 

From Proceedings of fifth L.H. Gray conference on fast 
processes in radiation chemistry and biology; Brighton, England 
(10 Sep 1973). 

Argonne’s high current electron linac (Gallagher et al. 
1E.E.E. Trans. Nucl. Sci.; NS-18:584(1971)) has been operational 
since September 1969. Good quality beams are produced from 4 
to 20 MeV with peak pulse currents ranging from 2A to 10s to 
20A at 10 ns. Recently the installation of a new bunching system 
was completed enabling the experimentalists to extend their studies 
to the picosecond time domain. A beam —_ as short at 40 ps in 
duration with charge of at least 7 nC (180 A amplitude) can now 
be routinely generated; all other beam characteristics have been 
conserved. This short pulse has a total energy spread less than or 
equal to 300 keV. Pulse repetition rate is v: from one single 
pulse to 800 pulses per second. (auth) 


14817 Relative yields and surface analy- 
sis by Auger . West, L.A. (Exploratory Materials Divi- 
sion, Sandia Laboratories, Livermore, California 94550). J. Vac. 
Sci. Technol.; 13: No. 1, 198-203(Jan 1976). 

During the past few years, the qualitative analysis of sur- 
faces by Auger electron opy has become an accepted 
analytical technique. With all analytical techniques, however, the 
ultimate = is to obtain quantitative information. This paper 
presents data on the relative sputtering yield of several elements 
obtained by studying the surface composition of alloy systems 
(Cr—Pd, Ag—Pd, Cu—Pd, Mn—Ag—Pd, and Nb—U) varying in 
composition from a few to roughly fifty atomic percent. The re- 
ported measurements were taken while sputtering after the alloy 
surface had reached a.steady state composition. Peak heights were 
referenced to in situ standards of the pure alloy components. Mul- 
tiple determinations were carried out over a period of several 
weeks in order to check the reproducibility and to estimate the 
standard deviation in the data. This information was used to obtain 
uncertainty limits for the calculated sputtering yields. (AIP) 


14818 Electron-stimulated processes at solid surfaces. Madden, 
H.H. (Sandia Laboratories, Albuquerque, New Mexico 87115). J. 
Vac. Sci. Technol.; 13: No. 1, 228-232(Jan 1976). 

Surface analytic techniques that use incident electrons as 
the initial stimuli have, in many cases, been shown to be destruc- 
tive. Examples of such destructive processes include the decom- 
position of chemisorbed species, stimulated surface reactions with 

-phase components, and the desorption of chemisorbed atoms. 
Since such processes reflect chemical changes in the surface under 
investigation, studies of these processes can yield useful surface in- 
formation. In a review of some electron-stimulated surface reac- 
tions, the types of surface-chemistry information to be expected is 
discussed. Recent results of an electron-stimulated-desorption 
(ESD) investigation of the interaction of oxygen with Ni, W, and 
Mo surfaces are presented. Measurements of threshold values and 
of the energy distribution of ions desorbed for excitation energies 
near and well above threshold were made using potential-modula- 
tion techniques. A comparison is presented between these ESD 
results and soft-x-ray rance potential measurements made on 
the same chemisorptive systems. (AIP) 


14819 Scattering of thermal helium beams from high Miller 
index ( ) platinum crystal surfaces. Ceyer, S.T.; Gale, R.J.; 
Bernasek, §.L.; Somorjai, G.A. (Materials and Molecular Research 
Division, Lawrence tkeley Laboratory and Department of 
Chemistry, University of California, Berkeley, California 94720). J. 
Chem. Phys.; 64: No. 5, 1934-1940(1 Mar 1976). 

Helium beams generated by a 300 K source were scattered 
from single crystal platinum surfaces. The angular distribution of 
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the scattered beam was monitored as a function of azimuthal angle 
phi and incident angle @/subi/. The effect of the presence of 
atomic steps on the angular distribution of scattered helium atoms 
was studied on a crystal surface ee of terraces on the 
average five atoms in width separa’ by steps of monatomic 
height. Rainbow scattering is observed when the steps are oriented 
perpendicular to the incident beam direction indicating strong 
modulation of the angular distribution by the periodic step poten- 
tial. Only specular scattering is observed when the incident beam 
impinges on the crystal mg the step edges which indicates 
minimal effects of the presence of steps on the scattering distribu- 
tion. These results as well as the absence of diffraction are in good 
agreement with previous theoretical calculations. (AIP) 


14820 Beam formation and space neutralization. Green, 
T.S. (Culham Lab., Abingdon, Eng.). JEEE Trans. Nucl. Sci.; NS- 
23: No. 2, 918-928(Apr 1976). 

From International conference on heavy ion sources; Gatlin- 
burg, TN, USA (27 Oct 1975). 

Two aspects of the determination of the optical quality of 
ion beams are considered: namely, the formation of an ion 
by extraction from a plasma source and the space charge 
neutralization of ion beams. It is noted that there is a relation 
between these problems since they both depend on the perveance 
of the beam and become more important as the perveance in- 
creases. (JFP) 


14821 Use of the hot-electron mirror machine INTEREM as a 
high-Z ion source. Tamagawa, H. (Nagoya Univ., Japan); Alexeff, 
I; Jones, C.M.; Miller, P.D. IEEE Trans. Nucl. Sci.; NS-23: No. 2, 
994-998(Apr 1976). 

From International conference on heavy ion sources; Gatlin- 
burg, TN, USA (27 Oct 1975). 

Production of the high-Z charge states in helium, nitrogen, 
and argon was measured in the INTEREM device at the Oak 
Ridge National Laboratory. The INTEREM device contains a hot 
electron (approximately 500 keV) plasma trapped in a minimum B 
geometry. The device is of interest because its parameters, elec- 
tron density and energy, and ion lifetime are consistent with those 
required for the production of highly charged ions. lon charge and 
ion energy spectra were measured independently using an einzel 
lens type energy analyzer combined with a quadrupole mass filter. 
For helium, most of the ions were doubly charged under proper 
operating conditions. For nitrogen, the ion yield was found to be 
peaked at Q = 4, and under these conditions the yield at Q = 6 
was down by a factor of about 20. Energy distribution curves for 
different charge states show interesting features, from which im- 

t' information may be inferred about the plasma in IN- 

EREM. Although discrepancies exist in the ion yields one con- 
cludes that an INTEREM-like device employing a minimum B 
geometry and electron cyclotron resonance heating may be ex- 
pected to be a good high-Z ion source. (auth) 


ATOMIC AND MOLECULAR PROPERTIES 
REFER ALSO TO CITATION(S) 13852, 14821, 14834, 14839 


(COO—3077-105) Ab initio effective potentials for 
atoms of the first three rows of the ic table. Topiol, S.; 
Moskowitz, J.W.; Melius, C.F.; Newton, M.D.; Jafri, J. (New York 
Univ., N.Y. (USA)). Jan 1976. Contract E(11-1)-3077. 105p. 
Dep. NTIS $5.50. 

The coreless Hartree—Fock effective potential (CHFEP) 
method is used to replace the core orbitals for atoms of the first 
three rows of the periodic table. Self-consistent field (SCF) calcu- 
lations indicate that these effective potentials give Hartree—Fock 
quality orbitals and orbital energies. Optimized small basis sets for 
use with these effective potentials are presented along with some 
tests of these basis sets. It is seen that the effective potential allows 
one to use such small basis sets without the introduction of any 
serious error. These smaller basis set calculations allow for great 
savings in computational time and cost. (auth) 


14823 (UH—235-P-9-14) Photoelectric emission from thin 
films in the vacuum ultraviolet region. Annual progress report, 1 
March 1975—29 February 1976. Pong, W. (Hawaii Univ., Honolu- 
lu (USA). Dept. of Physics and Astronomy). | Mar 1976. Contract 
AT(04-3 1-234 16p. Dep. NTIS $3.50. 

A summary is presented of progress in research to develop 
further understanding of electronic structures of thin solid films 
and surfaces. Measurements were made of UV photoelectron spec- 

luminescence of alkali halides, 
lanthanum fluoride, silicon dioxide, silver iodide, and organic 
semiconductors. (GHT) 


14824 (UCRL-Trans— 11000) equilibrium of H,, 
D,, and T,. Frauenfelder, R.; Heinrich, F.; Olin, J.B. Translated 


ERA VOL. 1, NO. 8 


— Helv. Phys. Acta; 38: No. 3, 279-298(1965). 32p. Dep. NTIS 


The thermodynamic ortho-para-equilibria in the H,, D,, and 
T; Epes were determined in the temperature range from 20 to 
25 with an accuracy of 0.4, 0.1 and 0.6 percent oncentra- 
tion respectively. In order to produce equilibrium mixtures of gases 
corresponding to the theory by Dennison, the hydrogen isotopes 
were adsorbed on CeO,. After ortho-para-transition had taken 
place, a small sample of the adsorbed gas was isothermally 
desorbed and the para content determined through a comparative 
measurement of thermal conductivity. The thermal conductivit 
cells were calibrated using a mixture of normal gas and gas whi 
had been equilibriated at 20°K. These cells were operated at liquid 
nitrogen temperature. They contained thermistors with a | 
temperature coefficient permitting 0.01 percent relative changes in 
thermal conductivity to be determined reproducibly. The max- 
imum deviation between measured equilibrium concentrations and 
those computed according to the theory by Dennison amounted to 
1.6 and 0.6 percent para concentration for H, and D, respectively, 
but to 6.0 percent for T,. The ionizing effect of tritium B-activity is 
the probable cause for this difference in behavior. Further con- 
sequences of the 8-radiation are a p yields o reversion of T; in the 
gas phase at room temperatures (T/sub '/,/ approximately 100 
min.) and a o yields p conversion in solid T, at 4.3°K [T/sub '/,/ = 
(90 +- 10) min.] (auth) 


14825 Absorption spectrum of UF, from 2000 to 4200 A. 
DePoorter, G.L.; Rofer-DePoorter, C.K. (Los Alamos Scientific 
Lab., NM). Spectrosc. Lett.; 8: No. 8, 521-524( 1975). 

A spectrum of UF, between 2000 and 4200 A that shows 
significant structure below 3400 A is presented. The absorption in 
this region must be observed at very low pressures and relativel 


14826 Spectroscopic properties of ions. Richardson, J.H. (Univ. 
of California, Livermore). Am. Lab.; vp(Nov 1975). 

From Pittsburgh conference on analytical chemistry and ap- 
plied spectroscopy; Cleveland, Ohio (USA) (3 Mar 1975). 

Among the spectroscopic properties of ions discussed are 
photodissociation and photodetachment cross sections. Various 
new techniques for determining these properties are noted. It is 
concluded that technological advances have made it feasible to 
study experimentally the spectroscopic properties of ions. This 
knowledge will contribute greatly to an understanding of ionic 
structures, serve as checks for theoretical models, and provide 
valuable input to the whole field of chemical dynamics. (JFP) 


14827 4s*4p‘—4s4p* transitions in five-times-ionized yttrium 
(YVI). Zalubas, R.; Reader, J.; Corliss, C.H. (National Bureau of 
Standards, Washington, D.C. 20234). J. Opt. Soc. Am.; 66: No. 1, 
35-36(Jan 1976). 

The spectrum of yttrium has been observed in a sliding 
spark discharge at peak currents up to 2000 A on the 10.7 m nor- 
mal and grazing incidence vacuum spectrographs at NBS . From 
these observations, the group of 4s*4p*—4s4p° transitions in YVI, 
which lie in the region 457—766 A, has been identified and mea- 
sured, thus yielding values for the 4 levels of the 4s4p* configura- 
tion and revised values for the 5 levels of the 4s*4p* configuration. 
The energy parameters obtained from a least-squares fit to the ob- 
served levels are compared with Hartree-Fock calculations. (AIP) 


circular dichroism of 


(Univ. of California, Irvine). Proc. Natl. Acad. Sci. U.S.A.; 73: No. 
2, 276-280(Feb 1976). 

A spectrometer was modified for the measurement of 

detected magnetic (and natural) circular dichroism 

(FDMCD). The instrument can be operated either in a direct 

mode in which the average and polarization-induced differential 

fluorescent intensities are recorded se — or in a mode which 


records their ratio. We have measured the FDMCD of tryptophan, 
which is itself fluorescent. With the aid of an added fluorescent 
molecule we also measured the FDMCD of Fe(III) cytochrome c, 
which is nonfluorescent. In both cases, the FDMCD agreed with 
the conventional transmission-detected magnetic circular dichroism 
within experimental uncertainty. The FDMCD of both fluorescent 
and nonfluorescent molecules is potentially a useful technique for 
investigating optically dense materials and biological molecuies in 
their native environments and systems in which there is inter-or in- 
tramolecular energy transfer. 


14829 Detailed quantum transition state theory. Light, J.C.; Al- 
tenberger-Siczek, A. (Department of Chemistry and The James 
Franck Institute, The University of Chicago, Cea, Illinois 
60637). J. Chem. Phys.; 64: No. 5, 1907-1913(1 Mar 1976). : 

The detailed quantum transition state theory (DQTST) is 
presented. It allows quantum effects to be obtained from greatly 


14828 Fluorescence-{evetted magnetic 
fluorescent and nonfluorescent molecules. Sutherland, J.C.; Low, H. 


AUGUST 1976 


simplified calculations by ying boundary conditions cor- 
responding to flux in the product direction at the transition state 
and solving for nonreactive scattering S-matrix elements. These are 
used to obtain the reaction probability from specific initial states. 
It is compared to the transition state theory (TST) and the 
complete quantum calculations for the planar H+H, reaction. The 
convergence of DQTST to the exact results is shown to be very 


good. (AIP) 


POSITRONIUM, MUONIUM, AND MUONIC AND MESIC 
ATOMS AND MOLECULES 


14830 Effect of solvents on the stability of positronium com- 

in solution. Hall, E.; Madia, W.J.; Ache, H.J. (Virginia 

Polytechnic Inst. and State Univ., Blacksburg). Radiochem. 
ioanal. Lett.; 23: No. 4, 283-291(29 Nov 1975). 

Positron lifetime measurements were carried out in a series 
of toluene, n-heptane and n-pentanol solutions containing sub- 
strates such as nitrobenzene or o-nitrotoluene in order to study the 
effects of these solvents on the stability of positronium complexes 
with nitrobenzene and o-nitrotoluene. The results show a distinct 
dependence of the stability of these Ps-complexes on the different 
media. They can be attributed to changes in the entropies involved 
in the Ps-complex formation. (auth) 


COLLISION PHENOMENA 
REFER ALSO TO CITATION(S) 13803, 14823 


14831 (COO—2718-4) Observation of luminescent spectra in 
low energy ion-neutral collisions. Progress report for period June 1, 
1975—May 31, 1976. Leventhal, J.J. (Missouri Univ., St. Louis 
(USA)). Feb 1976. E(11-1)-2718. 19p. Dep. NTIS $3.50. 

The experimental investigations reported were directed 
toward obtaining information on the energy partitioning among in- 
ternal energy states of the product species resulting from collisions 
between positive ions and neutral molecules at relative kinetic 
energies below about 500 eV. Two types of inelastic collision 
processes have been studied: electron exchange and atomic rear- 
rangement. The data, which were obtained by direct observation of 
emission spectra resulting from the decay of excited collision 
products, have been used for product identification and for the 
determination of state distributions and absolute excitation cross 
sections. The state distributions have been compared to those pre- 
dicted from theoretical models, and have also been used to elu- 
cidate reaction dynamics. The nature of the potential energy 
curves (and surfaces) for the species involved has been shown to 
play an important role in determining energetics and excitation 
cross sections. One class of dissociative charge transfer (electron 
exchange) process has been found to be an efficient mechanism 
for creating a population inversion in a discharge laser cavity. The 
State distributions and excitation cross sections obtained in this 
work have provided microscopic details of the collisions that occur 
in the complex environment of a discharge laser cavity. (auth) 


14832 (LBL—4312) K vacancy production in medium-Z heavy 
ion collisions. Anholt, R. (California Univ., Berkeley (USA). 
Lawrence Berkeley Lab.). Dec 1975. Contract W-7405-ENG-48. 
132p. Dep. NTIS $6.00. 

Thesis. 

During slow encounters between projectile and target 
atoms, the electronic atomic wave functions of the two collision 
partners distort and form molecular orbitals (MOs). K vacancy for- 
mation in slow heavy-ion collisions, which occur when electrons 
are excited out of the 2psigma and Issigma MOs, is considered. 
Experimental work using 200 MeV Kr ions is described. The main 
interest is the excitation of electrons from the Issigma MO. The 
Issigma vacancy production is only observed in very asymmetric 
collisions: as Kr K x rays in encounters with target atoms between 
H and Ar, and as target K x rays in encounters with atoms 
between Ce and U. Theoretical approximate calculations of 
Issigma ionization cross sections are described. (JFP) 


14833 (ORO—4703-7) Interaction of slow electrons with high- 
pressure gases (‘‘quasi-liquids’’); synthesis of our knowledge on 
slow-electron interaction with benzene and benzene derivatives. 
Progress report, June 1, 1975—January 31, 1976. Christophorou, 
L.G.; Grant, M.; Metcalfe, C. (Tennessee Univ., Knoxville (USA). 
a of Physics). 1976. Contract AT(40-1)-4703. Sp. Dep. NTIS 


A report of research activities during the period June 1975 
to January 1976 is given, describing studies of slow-electron in- 
teraction with benzene, SO,, aromatic hydrocarbons, and n-alkane 
vapors (GHT) 
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14834 Heavy-ion excitation of autoionization states in helium. 
Burch, D.; Bolger, J.E.; Schneider, D.; Moore, C.F. (Department 
of Physics, University of Washington, Seattle, Washington 98195). 
Phys. Rev. Lett.; 36: No. 3, 166-167(19 Jan 1976). 

The autoionization spectrum of He produced by 3.0-MeV 
Cl** ions is compared with results from other heavy-ion collisions 
to indicate the relative importance of collision velocity and projec- 
tile nuclear charge on the double excitation mechanism. (AIP) 


14835 R-matrix theory of atomic processes. Burke, P.G. 
(Queen’s Univ., Belfast); Robb, W.D. Adv. At. Mol. Phys.; 11: 
143-214( 1975). 

R-matrix theory is described as a method for calculating a 
broad range of atomic processes, including potential scattering, 
elastic and inelastic scattering of electrons by complex atoms, elec- 
tron-atom scattering cross sections, photoionization and electron 
impact ionization processes, and atomic polarizabilities and non- 
linear tical coefficients. Some representative results are 
— to illustrate the applications. 8 figs, 4 tables, 134 refs. 
( ) 


14836 Role of energy in reactive molecular : an infor- 
approach. Bernstein, R.B. (Univ. of Texas, 
Austin); Levine, R.D. Adv. At. Mol. Phys.; 11: 215-297(1975). 
Topics covered include specificity of energy disposal and 
selectivity of energy requirements; reactive collisions at fixed total 
energy; reaction probability matrices; energy dependence of proba- 
bility matrices; information content of a distribution; entropy of a 
product state distribution; the prior distribution and the surprisal; 
vibrational surprisal plots; rotational surprisals; triangular plot 
representations of product state distributions; translational sur- 
prisals; inelastic surprisals; selectivity of energy consumption; en- 
tropy deficiency of a state population distribution; application of 
the principle of the most probable distribution; high versus low 
resolution(mixing entropy and mutual entropy); branching ratios; 
dynamical models; dependence of reaction cross sections on total 
energy; and applications including: state-to-state cross sections; the 
@-matrix; and statistical theories. 36 figs., 4 tables, 186 refs. 
(GHT) 


14837 Energy transfer between slowly atoms: the case 
of no crossing point. Payne, M.G.; Nayfeh, M.H. (Oak Ridge Na- 
tional Laboratory, Oak Ridge, Tennessee 37830). Phys. Rev., A; 
13: No. 2, 595-598( Feb 1976). 

The classical path treatment of a collision between an 
excited atom and another atom with a nearly resonant energy level 
leads to coupled differential equations which have been discussed 
previously by many workers. Here we present an elementary 
procedure for solving this system of equations in the case of no 
crossing point and in the limit where AEtau very-much-greater- 
than h, with AE being the energy discrepancy and tau = b/v being 
a measure of the time of collision. Even though the method is 
designed to take advantage of the slowness of the collision, it is 
also shown to be exact if AE = 0. The form of the solution is very 
similar to that of Vainshtein et al., but the present derivation 
avoids several of their approximations which individually are not as 
accurate as their final result. It is also pointed out that the coupled 
equations which arise for the energy-transfer problem also arise in 
connection with the interaction of laser pulses with atoms. Hence, 
the method has application to a wide class of multistate problems. 
A simple laser-interaction problem is discussed as a second exam- 
ple of the method. (AIP) 


14838 Cross-section measurements for electron-H,O* recom- 
bination. Heppner, R.A.; Walls, F.L.; Armstrong, W.T.; Dunn, 
G.H. (Joint Institute for Laboratory Astrophysics, University of 
Colorado and National Bureau of “Seandards, Boulder, Colorado 
80302). Phys. Rev., A; 13: No. 3, 1000-101 1(Mar 1976). 

Cross sections for electron-H,O* recombination have been 
measured over an electron energy range of 0.060—1.15 eV by 
using a —— technique to contain an ion sample at a tem- 
perature of =400 K. The cross section deduced from these mea- 
surements can be represented by o = 4.6 x 107'*E~?.® cm? for 
0.038 < E < or = 0.110 eV; o = 4.8 x 10-E~°.™ cm? for 0.110 
< E < or = 0.420 eV; and o = 7.5 x 10-'"E~*.® cm? for E > 0.420 
eV. Uncertainties are estimated to be at the +- 50% level. Recom- 
bination-rate coefficients were calculated from the deduced cross 
sections, assuming a Maxwellian electron velocity distribution and 
trial forms for the cross section below 0.038 eV. Assuming the 
theoretical E~' behavior for the cross section just above zero ener- 
gy and comparing with the measured rate coefficient of Leu et al. 
at 540 K, we can deduce consistent cross sections below 0.038 eV 
to be o = 6.0 x 10-E~' cm? for 0 < E < 0.023 eV, and o = 4.6 x 
10-'8E-2.° cm? for 0.023 < E < 0.038 eV. The calculated rate 
coefficients have temperature dependence T~°.*/sube/ at 50 K and 
T-'.8/sube/ at 10° K, and values of the coefficient are in good 
agreement with all direct measurements. (AIP) 
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14839 M splitting of quasimolecular electronic states in 
strong fields. Rafelski, J.; Muller, B. (Argonne National Laborato- 
ry, Argonne, Illinois 60439). Phys. Rev. Lett.; 36: No. 10, 517- 
520(8 Mar 1976). 

The heavy-ion motion in sub-Coulomb collisions generates 
extreme magnetic fields. The hyperfine splitting of the spin-1/2 
ype meme lar electronic states in U + U is found to reach 10% of 

molecular binding as (100 keV). Also Pb + Pb and Xe + 
Xe collisions are considered. (AIP) 


14840 Electron impact ionization. Dunn, G.H. (Joint Inst. for 
Laboratory Amen. Boulder, CO). JEEE Trans. Nucl. Sci.; 
NS-23: No. 2, 929-933(Ap: 1976). 

From International conference on heavy ion sources; Gatlin- 
burg, TN, USA (27 Oct 1975). 

The discussion of electron impact ionization covers the con- 
cept that one can generalize or scale cross sections to easily pre- 
dict unknown cross sections on the basis of known ones, an ex- 
amination of the experimental methods of study and some of the 
recent experimental data. (JFP) 


14841 Cc exchange between hydrogen atoms and fully 
Salop, A. (Stanford Research Inst., Menlo 
freon CA). IEEE Trans. Nucl. Sci.; NS-23: No. 2, 975-978(Apr 
). 

From International conference on heavy ion sources; Gatlin- 
burg, TN, USA (27 Oct 1975). 

Charge exchange between multicharged ions and 
background atomic and molecular gases represents one of the 
limitations to the attainment of high charge states in heavy ion 
sources, particularly containment sources. An attempt is made to 
study systematically a particularly simple but in many respects 

mtative class of such reactions, namely charge transfer 
between atomic hydrogen and fully stripped heavy ions. Approxi- 
mate cross sections for these processes in the low keV range of 
collision energies were obtained using a multistate Landau—Zener 
method. The energy and Z dependences of the cross sections are 
discussed. (auth) 


14842 Yields of N,(C) from Ar*+N, and XeBr* from Xe*+Br, 

- Searles, S.K.; Hart, G.A. (Naval Research Laboratory, Washing- 

— 20375). Appl. Phys. Lett.; 28: No. 7, 384-386(1 Apr 
). 

Investigation of reactions I and II, where * represents a low- 
lying electronically excited state, Ar*+N,yieldsN,(C)+Ar (reaction 
I) and Xe*+Br,yieldsXeBr*+Br (reaction II), was carried out by e- 
beam excitation of Ar-N, mixtures and Xe-Cr, mixtures. Analysis 
of the fluorescence data and e-beam energy deposition led to 
yields of 0.20 N,(C) for Ar* and 0.30 XeBr* for Xe*. (AIP) 


ATOMIC AND MOLECULAR THEORY 
REFER ALSO TO CITATION(S) 14829 


14843 Coherence in multilevel systems. II. Description of a 
multilevel system as two levels in contact with a population reser- 
voir. Breiland, W.G.; Fayer, M.D.; Harris, C.B. (Univ. of Califor- 
nia, Berkeley). Phys. Rev., A; 13: No. 1, 383-395(Jan 1976). 

The effects of incoherent feeding and decay on a coherently 
driven two-level system are es using density-matrix 
techniques. A closed-form solution that includes the effects of 
relaxation and spontaneous emission between the two levels is ob- 
tained for cases in which the sample size is both small and large 
compared to the wavelength of the coherent field. The formalism 
developed herein is somewhat more general than the original 
-proach of Bloch, Bloembergen, Purcell, Pound, and Redfield, in- 
sofar as it is applicable to cases where the trace of density matrix 
is not constant in time. As such, several new phenomena are pre- 
dicted. Specifically, the steady-state solutions reveal that under ap- 
propriate conditions a significant off-resonance coherent com- 

nent can be maintained indefinitely by the combination of driv- 
ing field and incoherent feeding. We term this effect ‘’kinetic 
coherence’ and develop its formalism for both optical and radio- 
frequency fields. (auth) 


FLUID PHYSICS 
REFER ALSO TO CITATION(S) 13592 


GENERAL FLUID DYNAMICS 


14844 (SAND—75-0493) Improved real gas routines for San- 
dia’s NASA Ames flow field p . Eaton, R.R.; Larson, D.E. 


(Sandia Labs., Albuquerque, N.Mex. (USA)). Feb 1976. Contract 
AT(29-1 )-789. 44p. Dep. NTIS $4.00. 


ERA VOL. 1, NO.8 


The real gas subroutines in Sandia's version of the NASA 
Ames flow field code have been extensively revised. Using these 
modifications the required computer run time for a difficult hi 
Mach number case has been reduced from 1330 seconds to 151 
seconds. (auth) 


MAGNETOHYDRODYNAMICS 
REFER ALSO TO CITATION(S) 13547 


14845 (AD/A—006234) Mechanisms of 
madynamic arc-jet acceleration Interim 
No. 1. Cann, G.L.; Ducati, A. (Technion, Inc,, Irvine, Calif. 
(USA)). Jan 1975. Contract F44620-74-C-0017. 43p. NTIS $3.75. 
A unique type of electric discharge has been discovered and 
some of its characteristics investigated. The discharge occurs 
between an impulsively heated cathode and a ring anode in an en- 
closed test cell that has been evacuated to 10~* torr. It is a non- 
self-sustaining discharge that lasts for tens of milliseconds in which 
the current transitions rapidly (about 2 microsec) from a discharge 
mode to a cathode electron-emission-controlled mode at a critical 
voltage, (about 2,000 V at an ambient pressure of 10~* torr). The 
discharge has an impedance of approximately 3,400 ohms which 
increases when a solenoidal magnetic field is applied. In many 
respects, the discharge observed in the test cell is ideal for applica- 
tion to the Space Electric Ram Jet concept. (GRA) 


14846 Application of the ray method to the equa- 
tions of electrodynamics in a conducting liquid. Semenov, V.S. (A. 
A. Zhdanov Leningrad State University). Sov. Phys. - Tech. Phys. 
(Engl. Transl.); 20: No. 8, 1013-1016(Aug 1975). 

The well-known ray method, used in optics, is applied to the 
stationary two-dimensional MHD equations in the kinematic ap- 
proximation. This approach is possible because in both cases the 
equations belong to the class of singular perturbation equations. 
The basic equations of the ray method are derived and a ray 
system of coordinates is constructed. It is shown that the magnetic 
lines of force in the zeroth approximation behave in a similar way 
to the wavefronts in optics. The law of refraction for the lines is 
derived. The fundamental solution is obtained for the case of the 
nonuniform flow of a conducting liquid. The results are compared 
with the well-known solution for a uniform flow. (AIP) 


SUPERFLUIDITY 


14847 (ANL-Trans—1032) Cooling of long tube systems with 

helium. Krafft, G. (Kernforschungszentrum Karlsruhe 
(F.R. Germany)). Jun 1975. Translation of KFK—1786. 84p. Dep. 
NTIS $5.00. 


Heat transport experiments with superfluid helium in pipes 
of 60 to 400 cm length and diameters between 0.3 to 1.0 cm show 
the existence of a critical heat flow density, when superfluidity 
breaks down and vaporization onset starts. The critical heat flux is 
mainly determined by the amount of superheating required for 
bubble formation. Assuming that nucleation occurs on the super- 
fluid vortex lines or vortex rings, the measured values of superheat 
can be explained. (auth) 


PARTICLE INTERACTIONS AND PROPERTIES - 
EXPERIMENTAL 


REFER ALSO TO CITATION(S) 14894 


14848 (UH—511-210-76) Annual progress report of the high 
energy physics group in the Department of Physics and Astronomy, 
University of Hawaii. (Hawaii Univ., Honolulu (USA). Dept. of 
Physics and Astronomy). 23 Feb 1976. Contract AT(04-3)-SI1. 
124p. Dep. NTIS $5.50. 

Summaries of experimental and theoretical research in high 
energy physics are presented. A list of publications is included. 
(JFP) 


14849 Observation of the decay psi (3684) (3095) eta. 
Tanenbaum, W.; Abrams, G.S.; Boyarski, A.M.; Breidenbach, M.; 
Bulos, F.; Chinowsky, W.; Feldman, G.J.; Friedberg, C.E.; 
Fryberger, D.; Goldhaber, G.; Hanson, G.; Hartill, D.L.; Jean- 
Marie, B.; Kadyk, J.A.; Larsen, R.R.; Litke, A.M.; Luke, D.; Lulu, 
B.A.; Luth, V.; Lynch, H.L.; Morehouse, C.C.; Paterson, J.M.; 
Perl, M.L.; Pierre, EM. Pun, T.P.; Rapidis, P.; Richter, B.; Sadou- 
let, B.; Schwitters, R.F.; Trilling, G.H.; Vannucci, F.; Whitaker, 
J.S.; Winkelmann, F.C.; Wiss, J.E. (Stanford Linear Accelerator 


5 
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Center, Stanford University, Stanford, California 94305). Phys. 
Rev. Lett.; 36: No. 8, 402-405(23 Feb 1976). 

The decay psi (3684) yieldspsi (3095) eta has been ob- 
served to have a branching fraction of (4.3+-0.8) %. This measure- 
ment, together with previous measurements of psi (3684) yieldspsi 
(3095)+ anything, a. (3684) yieldspsi (3095) a*m-, and psi 
(3684) yie i (3095) yy, indicates that isospin is conserved in 
the decay psi (3684) ages (3095) ma and establishes the 
isospin and G parity of the psi (3684) to be I/subG/—0-. (AIP) 


ELECTROMAGNETIC INTERACTIONS 
REFER ALSO TO CITATION(S) 14862, 14872 


14850 Hadron production at SPEAR. Schwitters, R.F. 
(Stanford Univ., CA). pp 5-24 of In Proceedings of the 1975 inter- 
national ——- on — and eyo interactions at high 
energies. Kirk, W.T. (ed.). Stanford, CA; Stanford Univ. (1975). 
From International symposium on lepton and photon in- 
marion at high energies; Stanford, California, USA (21 Aug 
1975). 

See CONF-750855—. 

A report is given of the knowledge obtained from SPEAR 
about hadron production in e*e~ annihilation since the discovery 
of the new particles. Included are the SPEAR magnetic detector, 
the total cross sections, mean char, multiplicity and energy, in- 
clusive momentum spectra, and hadron angular distribution. SEP) 


14851 Theory of electron—positron annihilation into hadrons. 
Gilman, F.J. (Stanford Univ., CA). pp 131-154 of In Proceedings 
of the 1975 international symposium on lepton and photon interac- 
tions at a energies. Kirk, W.T. (ed.). Stanford, CA; Stanford 
Univ. (1975). 

From International symposium on lepton and photon in- 
a at high energies; Stanford, California, USA (21 Aug 

). 

See CONF-750855—. 

The discussion covers the total cross sections for e*e~ yields 
hadrons and R, its ratio to the muon pair cross section, physics 
above and below the threshold near 4 GeV cms with particular at- 
tention to the changes and where they take place, and inclusive 
distributions and final-state hadrons. (JFP) 


14852 Photoproduction of new at Fermilab. Lee, W. 
(Columbia Univ., New York). pp 213-239 of In Proceedings of the 
1975 international symposium on lepton and photon interactions at 
high energies. Kirk, W.T. (ed.). Stanford, CA; Stanford Univ. 
(1975). 

From International symposium on lepton and photon in- 
teractions at high energies; Stanford, California, USA (21 Aug 


1975). 

See CONF-750855—. 

A review is given of recent results of a uction ex- 
periment. The discussion includes the beam itself and experimental 
results from which it is concluded that the photoproduction of 
psi(3100) and psi(3700) were observed, the psi(3100) is 
photoproduced diffractively on the Be nucleus, and sigma(PSI N) 

roximately 1.0 mb is oné assumes vector dominance and that 

forward scattering amplitude is purely imaginary. A search for 
new icles is also discussed, but more events are needed before 
definite conclusions can be drawn. (JFP) 


14853 Production of new with photons and energy 
below 12 GeV. Gittelman, B. (Cornell Univ., Ithaca, NY). pp 255- 
264 of In Proceedings of the 1975 international — on lep- 
ton and photon interactions at high energies. Kirk, W.T. (ed.). 
Stanford, CA; Stanford Univ. (1975). 

From International symposium on lepton and photon in- 
+ gga at high energies; Stanford, California, USA (21 Aug 

). 

See CONF-750855—. 

An attempt was made to measure the cross section for the 
production of the psi(3105) in order to compare the photoproduc- 
tion cross section for the psi with those of the other vector 
mesons. It was found that the measured angular and energy spectra 
for the psi can be fitted by assuming an elastic production cross 
section for photon energies between 9.0 and 11.8 GeV. Also a 
search was made for other bosons (or leptons) of mass greater 
than 1.5 GeV that decay into two showering — in order to 
establish the existence of a postulated spin-O state of mass 3.0 
GeV which can decay into two photons. No evidence was found 
for any new particle. Preliminary upper limits on the cross section 
times branching ratio are presented for some of the data. (JFP) 


14854 = Review of high energy photoproduction. Silverman, A. 
(Cornell Univ., Ithaca, NY). pp 355-412 of In Proceedings of the 
1975 international symposium on lepton and photon interactions at 


ASTROPHYSICS AND COSMOLOGY 1555 


7 — Kirk, W.T. (ed.). Stanford, CA; Stanford Univ. 
From International symposium on lepton and photon in- 
ae at high energies; Stanford, California, USA (21 Aug 
‘See CONF-750855—. 
The review of high energy photoproduction includes the 
production of rho, w, phi, and rho’ mesons, nuclear shadow- 
ing inclusive photoproduction of rho and phi mesons, and a search 
for new vector particles. (JFP) 


14855 Inelastic electron—nucleon experiments. 
Taylor, R.E. (Stanford Univ., CA). pp 679-707 of In Proceedings 
of the 1975 international symposium on lepton and photon interac- 
tions at ~ energies. Kirk, W.T. (ed.). Stanford, CA; Stanford 
Univ. (1975). 

From International symposium on lepton and photon in- 
teractions at high energies; Stanford, California, USA (21 Aug 


1975). 

See CONF-750855—. 

New results are reported from single-arm inelastic electron 
scattering experiments. The analyses include hitherto unpublished 
data and give new information on the scaling of the nucleon struc- 
— functions. Inclusive e + p interactions are mainly considered. 
(JFP) 


14856 Observation of a resonance at 4.4 GeV and additional 
structure near 4.1 GeV in e*e~ annihilation. Siegrist, J.; Abrams, 
G.S.; Boyarski, A.M.; Breidenbach, M.; Bulos, F.; Chinowsky, W.; 
Feldman, G.J.; Friedberg, C.E.; Fryberger, D.; Goldhaber, G.; Han- 
son, G.; Hartill, D.L.; Jaros, J.; Jean-Marie, B.; Kadyk, J.A.; Lar- 
sen, R.R.; Luke, D.; Luth, V.; Lynch, H.L.; Madaras, R.; 
Morehouse, C.C.; Nguyen, H.K.; Paterson, J.M.; Perl, M.L.; Peruz- 
zi, L.; Pierre, F.M.; Piccolo, M.; Pun, T.P.; Rapidis, P.; Richter, B.; 
Sadoulet, B.; Schwitters, R.F.; Tanenbaum, W.; Trilling, G.H.; 
Vannucci, F.; Whitaker, J.S.; Winkelman, F.C.; Wiss, J.E. 
(Stanford Linear Accelerator Center, Stanford University, Stan- 
ford, California 94305). Phys. Rev. Lett.; 36: No. 13, 700-703(29 
Mar 1976). 

We observe a resonancelike structure in the total cross sec- 
tion for hadron production by e*e~ colliding beams at a mass of 
4414 +- 7 MeV having a total width [ = 33 +- 10 MeV. From the 
area under this resonance, we deduce the partial width to electron 
pairs to be ['/sub ee/ = 440 +- 140 eV. Further structure of com- 
parable width is present near 4.1 GeV. (AIP) 


WEAK INTERACTIONS 
REFER ALSO TO CITATION(S) 14888 


14857 Theoretical of neutrino experiments. 
Paschos, E.A. (National Accelerator Lab., Batavia, IL). pp 812- 
836 of In Laws of hadronic matters. Zichichi, A. (ed.). London; 
Academic Press Inc. (1975). 

From International school of subnuclear physics; Erice, 
Trapani, Sicily, Italy (8 Jul 1973). 

See CONF-730755—. 


14858 Muon-proton and muon-nucleus scattering. Melissinos, 
A.C. (Univ. of Rochester, NY). pp 874-898 of In Laws of 
hadronic matters. Zichichi, A. (ed.). London; Academic Press Inc. 
(1975). 
From International school of subnuclear physics; Erice, 
Ti i, Sicily, Italy (8 Jul 1973). 
~ CONF.730755—. 


14859 New particle production by neutrinos. Rubbia, C. 
(Harvard Univ., Cambridge, MA). pp 1049-1069 of In Proceedings 
of the 1975 international symposium on lepton and photon interac- 
tions at high energies. Kirk, W.T. (ed.). Stanford, CA; Stanford 
Univ. (1978). 

From International symposium on lepton and photon in- 
— at high energies; Stanford, California, USA (21 Aug 
1975). 

See CONF-750855—. 

A review is given of the most recent experimental evidence 
for the production by neutrinos and the subsequent weak decay of 
new hadrons for the production by neutrinos and subsequent weak 
decay of new hadrons with a new quantum number violated by the 
weak interaction. It is noted that it is now well established that 
these new hadrons exist. They are most probably hadronic states 
with a new quantum number. They are copiously produced by 
neutrinos and antineutrinos at high energies. (JFP) 
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14860 Simultaneous production of two muons by high 
neutrinos and antineutrinos. Benvenuti, A.; Cline, D.; Ford, W.T.; 
Imlay, R.; Ling, T.Y.; Mann, A.K.; Messing, F.; Orr, R.; Reeder, 
D.D.; Rubbia, C. (Harvard Univ., Cambridge, Mass. (USA). Dept. 
of Physics; Pennsylvania Univ., Philadelphia (USA). Dept. of 
Physics; Wisconsin Univ., Madison (USA). Dept. of Physics; Fermi 
National Accelerator Lab., Batavia, Ill. (USA)). pp 91-106 of In 
High energy neutrino physics, Paris, March 18-20, 1975. Paris, 
France; Centre National de la Recherche Scientifique (1975). 

From International colloquium on high energy neutrino 
physics; Paris, France (18 Mar 1975). 

Neutrino interaction investigation reveals approximately | 
percent events with two muons. An analysis of the background due 
to w and K meson in-flight decays allows a lepton production from 
a new source to be deduced (heavy lepton, new particle). (FR) 


14861 Mu-pair production by 150 GeV/c hadrons. Pilcher, J.E. 
(Univ. of Chicago). pp 207-211 of In Proceedings of the 1975 in- 
ternational ag jum on lepton and photon interactions at high 
energies. Kirk, W.T. (ed.). Stanford, chk: Stanford Univ. (1975). 

From International symposium on lepton and photon in- 
a at high energies; Stanford, California, USA (21 Aug 

See CONF-750855—. 

The first results of a measurement of y-pair production by 
150-GeV/c protons and 7* mesons are reported. Mass distributions 
for the two reactions are shown in which a clear J signal is seen at 
7 ale The cross section ratio for these reactions is found. 
(JFP) 


14862 Lepton production in hadron collisions. Lederman, L.M. 
(Columbia Univ., New York). pp 265-316 of In Proceedings of the 
1975 international symposium on lepton and photon interactions at 
pl ae Kirk, W.T. (ed.). Stanford, CA; Stanford Univ. 
( ). 

From International symposium on lepton and photon in- 
a at high energies; Stanford, California, USA (21 Aug 

See CONF-750855—. 

The experimental status of the processes p + p yields I/sup 
+-/ + anything, I/sup +-/ - e/sup +-/ or y/sup +-/, me p +p yields 
I* +1- + anything is reviewed. (JFP) 


14863 Search for new interactions in high energy neutrino col- 
lisions. Barish, B.C. (California Inst. of Tech., Pasadena). pp 511- 
525 of In Proceedings of the 1975 international symposium on lep- 
ton and photon interactions at high energies. Kirk, W.T. (ed.). 
Stanford, CA; Stanford Univ. (1975). 

From International symposium on lepton and photon in- 
—— at high energies; Stanford, California, USA (21 Aug 

). 

See CONF-750855—. 

The Caltech-Fermilab apparatus was used to search for 
topologies which could signify new interactions for high energy 
neutrinos. A negative search for neutrino initiated events having a 
single muon of the wrong sign (u*) in the final state was per- 
formed. It provides a 90 percent C.L. of less than or equal to 4 
10- for the rate relative to interactions giving negative muons. In 
the same apparatus, a search for events with two muons in the 
final state was also conducted. Events of this type were observed 
to occur at a level of approximately 10-? of ordinary neutrino in- 
teractions. These 24 events, their characteristics, and possible in- 
terpretations are discussed in detail. (auth) 


14864 Recent results from the Brookhaven National Laborato- 
ry 7’ bubble chamber. Samios, N.P. (Brookhaven National Lab., 
Upton, NY). pp 527-535 of In Proceedings of the 1975 interna- 
tional symposium on _~ and photon interactions at high ener- 
gies. Kirk, W.T. (ed.). Stanford, CA; Stanford Univ. (1975). 

From International symposium on lepton and photon in- 
teractions at high energies; Stanford, California, USA (21 Aug 


1975). 

See CONF-750855—. 

New results are presented on the ratio of neutrino cross sec- 
tions on neutrons to that on protons. Also the parameters of all the 
other charged current events containing at least one strange parti- 
cle are presented. (JFP) 


14865 Multiplicity distributions in high-energy neutrino in- 
teractions. Chapman, J.W.; Coffin, C.T.; Diamond, R.N.; French, 
H.; Louis, W.; Roe, B.P.; Seidl, A.A.; Vander Velde, J.C.; Berge, 
J.P.; Bogert, D.V.; DiBianca, F.A.; Cundy, D.C.; Dunaitsev, A.; 
Efremenko, V.; Ermolov, P.; Fowler, W.; Hanft, R.; Harigel, G.; 
Huson, F.R.; Kolganov, V.; Mukhin, A.; Nezrick, F.A.; Rjabov, Y.; 
Scott, W.G.; Smart, W. (University of Michigan, Ann Arbor, 
a 48104). Phys. Rev. Lett.; 36: No. 3, 124-126(19 Jan 
). 


ERA VOL. 1, NO. 8 


Results from the Fermilab 15-ft bubble chamber on the 
charged-particle multiplicity distributions produced in high-energy 
charged-current neutrino-proton interactions are presented. Com- 
parisons are made to yp, ep, wp, and inclusive pp scattering. The 
mean hadronic multiplicity <n/subc/> appears to depend only on 
the mass of the excited hadronic state, independent of the of 
excitation. A fit to the neutrino data gives <n/subc/>= (1.09+- 
0.38) +(1.09+-0.03 )InW?. (AIP) 


14866 Inclusive strange-particle production by vp interactions 
in the 10—200-GeV region. Berge, J.P.; Bogert, D.; Cundy, D.C.; 
DiBianca, F.A.; Dunaitsev, A.; Efremenko, V.; Ermolov, P.; 
Fowler, W.; Hanft, R.; Harigel, G.; Huson, F.R.; Kolganov, V.; 
Mukhin, A.; Nezrick, F.A.; Rjabov, Y.; Scott, W.G.; Smart, W.; 
Coffin, C.T.; Diamond, R.N.; French, H.; Louis, W.; Roe, B.P.; 
Seidl, A.A.; Vander Velde, J.C. (Fermi National Accelerator 
Laboratory, Batavia, Illinois 60510). Phys. Rev. Lett.; 36: No. 3, 
127-129(19 Jan 1976). 

Data are presented on charged-current inclusive strange- 
particle production in 10—200-GeV/c <7 interactions. Final states 
with V° decay topologies are reported: K/subs/*, A°%°), Lambda- 
bar®(Sigma-bar®). Neutrino energy, charged multiplicity, Q?, W, x, 
and y distributions are shown. The corrected relative V° produc- 
tion rate is 0.16+-0.03 per event. The first example of neutrino-in- 
duced antibaryon (Lambda-bar) production is observed. The 90%- 
confidence he aed limit on AS=AQ inclusive A production is 0.036 
of all charged-current vp interactions above 10 GeV/c. (AIP) 


14867 Observation of 4~e*K/sub s/° events produced by a 
neutrino beam. von Krogh, J.; Fry, W.; Camerini, U.; Cline, D.; 
Loveless, R.J.; Mapp, J.; March, R.H.; Reeder, D.D.; Barbaro-Gal- 
tieri, A.; Bosetti, P.; Lynch, G.; Marriner, J.; Solmitz, F.; Steven- 
son, M.L.; Haidt, D.; Harigel, G.; Wachsmuth, H.; Cence, R.; Har- 
ris, F.; Parker, S.I.; Peters, M.; Peterson, V.; Stenger, V. 
(Department of Physics, University of Wisconsin, Madison, 
Wisconsin 53706). Phys. Rev. Lett.; 36: No. 13, 710-713(29 Mar 


1976). 

Four events have been observed with an e* and a K/sub s/® 
decay in the final state induced by a neutrino beam incident on the 
Fermilab 15-ft neon bubble chamber. Conventional backgrounds 
are unable to account for these events. Two of the events have in 
addition a y™ in the final state clearly identified by the external 
muon identifier. The other two have y~ candidates. (AIP) 


STRONG BARYON-INDUCED INTERACTIONS 


REFER ALSO TO CITATION(S) 14855, 14861, 14862, 14879, 
14888, 14889 


14868 (ANL/HEP-CP—75-58, pp 177-182) Study of anti- 
neutron annihilations at low energy. Reeder, D.D. (Univ. of 
Wisconsin, Madison). 1975. 

From New directions in hadron spectroscopy meeting; Ar- 
gonne, Illinois, USA (7 Jul 1975). 

In New directions in hadron spectroscopy. 

The results of a total cross section measurement for the 
reactions anti np and anti pn are plotted. These results indicate 
that the annihilation amplitudes are predominantly I = 1 at low 
energy. The S-wave unitarity limit is shown, and the data support 
the conclusion drawn from anti pp data that even at the lowest 
momenta P-wave and higher waves are very important. The 
technique of using antineutrons to study very low energy an- 
tineutrons to study sr low energy antinucleon interactions is 
demonstrated to be feasible. (JFP) 


14869 (ANL/HEP-CP—75-58, pp 183-192) BNL wi 
spectrometer (MPS) program. Love, W.A. (Brookhaven National 
Lab., Upton, NY). 1975. 

om New directions in hadron spectroscopy meeting; Ar- 
gonne, Illinois, USA (7 Jul 1975). 

In New directions in hadron spectroscopy. 

The design and operation of the BNL multiparticle spec- 
trometer are described. Also a formation experiment anti pp yields 
n/sub c/ yields final state was studied at 3.7 to 4.2 GeV/c tuning 
the total cm energy of the anti pp system to lie near the just below 
the J mass to search for the existence of a narrow peak (J/sup PC/ 
= O/sup -+ /GAMMA?v several MeV). No outstandin peak is 
seen, but an approximate cross section limit is given in the re 
of a few microbarns. There is a clear K® signal. Also a plot of the 
effective mass and missing mass for events with two neutral K's 
produced by 8.7-GeV/c m on hydrogen is given. (JFP) 


14870 (ANL/HEP-CP—75-58, pp 352-357) Remarks on the 
status of the Z,*. Steinberg, P.H. (Univ. of Maryland, College 
Park). 1975. 

From New directions in hadron spectroscopy meeting; Ar- 
gonne, Illinois, USA (7 Jul 1975). 

In New directions in hadron spectroscopy. 
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The discussion of the status of the Z,* covers the substantial 
improvement in the differential cross section data for K*p elastic 
scattering and an improved energy dependent analysis based on 
the K-matrix formalism, which in order to fit the data, requires a 
P/sub 3/,/-resonance pole. (JFP) 


14871 (ANL/HEP-CP—75-58, pp 368-381) Cascades in the 
twelve-foot bubble chamber. Morris, W.; Oh, B.Y.; Parker, D.L.; 
Smith, G.A.; Whitmore, J. (Michigan State Univ., East Lansing). 
1975. 

From New directions in hadron troscopy meeting; Ar- 
gonne, Illinois, USA (7 Jul 1975). 7th . 

In New directions in hadron spectroscopy. 

The results of K~p interactions at 6.5 GeV/c are reported 
including cross sections for bubble chamber systematics, partial 
data on N- production, prospects for a high statistics Q~ experi- 
ment, and preliminary data on the dynamics of K/sub S/*, A°, =*, 
=~, E> production and the Zam mass spectrum. (JFP) 


14872 (BNL—20644) Final report on the e experi- 
ment on the investigation of high multiplicity gamma-ray events. 
Dell, G.F.; Uto, H.; Yuan, L.C.L.; Amaldi, E.; Beneventano, M.; 
Borgia, B.; Luminari, L.; Pistilli, P.; Sestili, I.; Dooher, J. 
(Brookhaven National Lab., Upton, N.Y. (USA); European Or- 

ization for Nuclear Research, Geneva (Switzerland)). 3 Jul 
975. 115p. Dep. NTIS $5.50. 

An experiment investigating high multiplicity gamma-ray 
events in a region covering 18 percent of 4a around 90° in the 
center of mass was performed at the CERN ISR by sharing the de- 
tector of the CERN-Columbia-Rockefeller group. Information on 
the dependence of the cross section on gamma-ray multiplicity as 
well as the dependence of the average gamma-ray and charge mul- 
tiplicities on the center-of-mass energy was obtained. Studies were 
made of correlations between the number of gamma-rays and 
charged particles, as well as between the total number of gamma- 
rays plus charged particles and the total measured energy per 
event. Two-body inclusive rapidity distributions in the rapidity in- 
terval 0.86 to -0.86 covered by the detector are also presented. 
The main corrections to the data, as well as considerations of 
background effects, are extensively discussed. Also discussed are a 
Monte Carlo calculation of the gamma-ray multiplicity distribution 
expected from 7° decay and a calculation based upon an indepen- 
dent emission model of 7° production. Both calculations give 
identical results, which are found to be several orders of mag- 
nitude lower than the experimental results for gamma multiplicities 
greater than or equal to 10. (auth) 


14873 (FERMILAB-Conf—75/61-EXP) Elastic scattering of 
m*, K-*, p-* at small angles: a preliminary analysis. Anken- 
brandt, C.; Atac, M.; Brown, R. (Fermi National Accelerator Lab., 
Batavia, Ill. (USA)). Aug 1975. 26p. (CONF-750858—16). Dep. 
NTIS $4.00. 

From Meeting of the ASP division of particles and fields; 
Seattle, Washington, USA (27 Aug 1975). 

Preliminary results are presented from an experiment to 
measure the small angle elastic scattering of 7*~, K*~, and p*~ on 
protons at beam momenta between 50 and 200 GeV/c. The values 
of rho, the ratio of the real to imaginary part of the forward scat- 
tering amplitude, and b, the exponential slope parameter of the 
nuclear cross section d sigma/dt, are given for a limited sample of 
data at 70, 100, 125 and 150 GeV/c. 


14874 (LA—6192-T) Neutron spectra from 647- and 800- 
MeV proton bombardment of hydrogen and deuterium. Bjork, C.W. 
(Los Alamos Scientific Lab., N.Mex. (USA)). Dec 1975. Contract 
W-7405-Eng-36. 241p. Dep. NTIS $9.00. 

Thesis. Submitted to Univ. of Texas, Austin. 

Zero degree neutron spectra for the inclusive reactions 
p(p,n) and d(p,n) were obtained. Spectra were obtained for bom- 
—— proton kinetic energies of 647 and 800 MeV. The strongly 
peaked p(p,n) spectra are well explained via the p(p,n)pm* reac- 
tion primarily through the production of the N*;,(4**) resonance. 
However, there is evidence for n-p final state interactions as well. 
Calculations have shown the roles of the N*;, resonance and the 
n-p final state interactions in these p(p,n) spectra. The d(p,n) 
Spectra exhibit a strong quasi-elastic charge exchange peak in- 
fluenced by the final state p-p interaction in the reaction d(p,n)2p. 
The d(p,n) spectra also show a broad bump at lower neutron mo- 
menta qualitatively similar to the p(p,n) spectra. The d(p,n) spec- 
tra at lower momenta are nearly explained by nucleon-nucleon sin- 
¢ pion production via the N*,,; resonance but it appears that 

igher order contributions involving nucleon—nucleon and 
nucleon—pion interactions are required as well. The d(p,n)2p 
reaction provides an intense, nearly monoenergetic neutron beam 
for use as a probe, primarily of the n-p interaction, at medium 
energies. The d(p,n) and p(p,n) measurements provide zero degree 
neutron momentum distributions which are very useful in further- 
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ing the knowledge ee production near the N*,, resonance. 
These data provide a challenge to the theoreticians to explain pion 
production in the two and three nucleon initial states. (auth) 


14875 Some features in rapidity of multiparticle produc- 
tion by proton— collision at 103 GeV/c. Homma, Y. (Osaka 
City Univ.); Kushumoto, O.; Okusawa, T.; Teranaka, M.; Konishi, 
T.; Ochiai, F.; Yokota, J.; Fujioka, G.; Hayashino, T. Lett. Nuovo 
Cim.; 15: No. 7, 235-239(14 Feb 1976). 

Charge transfer at the maximum gap of rapidity space, that 
is, charge transfer at the gap where the difference of the rapidity 
between neighboring charged particles in each event is maximum, 
is studied for multiparticle production induced by the 
nee YR eee collision at 102 GeV/c. It is found that the trans- 
erred charge at the maximum gap is mainly neutral. (JFP) 


14876 Precision measurement of n—p charge-exchange cross 
section at 647 MeV. Evans, M.L.; Glass, G.; Hiebert, J.C.; Jain, M.; 
Kenefick, R.A.; Northcliffe, L.C.; Bonner, B.E.; Simmons, J.E.; 
Bjork, C.W.; Riley, P.J.; Bryant, H.C.; Cassapakis, C.G.; Dieterle, 
B.; Leavitt, C.P.; Wolfe, D.M.; Werren, D.W. (Texas A and M 
University, College Station, Texas 77843). Phys. Rev. Lett.; 36: 
No. 10, 497-500(8 Mar 1976). 

The differential cross section for n—p elastic scattering in 
the angular region 145° < @/sub c.m/ < 180° has been measured 
with high statistical accuracy using the. monoenergetic neutron 
beam at Clinton P. Anderson Meson Physics Facility. The results 
differ significantly from previous Dubna and Princeton-Pennsyl- 
vania Accelerator results but agree reasonably well with recent 
Saclay data except at extreme backward angles. (AIP) 


14877 Features of diffraction dissociation of neutrons in np col- 
lisions at 50—300 GeV/c. Biel, J.; Bleser, E.; Ferbel, T.; Freytag, 
D.; Gobbi, B.; Kenah, L.; Rosen, J.; Ruchti, R.; Slattery, P.; Un- 
derwood, D. (University of Rochester, Rochester, New York 
14627). Phys. Rev. Lett.; 36: No. 10, 504-507(8 Mar 1976). 

We present preliminary results from an investigation of the 
reaction n + p yields (pa) + p for neutron momenta in the range 
of 50 to 300 GeV/c. The data display a strong correlation between 
the mass of the pm~ system and the four-momentum transferted in 
the production. Cross sections for producing low-mass (pm) 
systems are independent of energy to within 10% accuracy. (AIP) 


14878 Large-P/sub perpendicular/ distribution and charac- 
teristics of the fireball. Hoang, T.F. (Argonne National Laboratory, 
Argonne, Illinois 60439). Phys. Rev., D; 13: No. 7, 1881-1888(1 
Apr 1976). 

Large-P/sub perpendicular/ distributions for a/sup plus-or- 
minus/ and K/sup plus-or-minus/ from p-nucleus collisions of the 
Chicago-Princeton experiment are analyzed using a Bose-type dis- 
tribution. A discussion is presented on the behavior of two 
parameters, temperature and transverse velocity of the fireball. 
The A dependence of cross sections is found to follow a power law 
A/sup alpha/, with a = 0.86 for 2/sup plus-or-minus/ as well as for 
K/sup plus-or-minus/. A comparison with data from a CERN ISR 
experiment shows a striking similarity in meson production by p-p 
and p-nucleus collisions. Remarks from the viewpoint of the Boltz- 
mann factor are made about the P/sub perpendicular/ distribution 
of the new particle J (3.1) from nucleon-nucleus collisions. (AIP) 


STRONG MESON-INDUCED INTERACTIONS 


REFER ALSO TO CITATION(S) 14852, 14853, 14854, 14861, 
14871, 14873 


14879 (ANL/HEP-CP—75-58, pp 137-145) mp backward 
elastic scattering in the 5 GeV/c region. Dixon, R.L. (Purdue Univ., 
Lafayette, IN); Fletcher, J.M.; Garfinkel, A.F.; Loeffler, F.J.; 
Mudrak, S.; Shibata, E.I.; Stanfield, K.C.; Tang, Y.W.; Hoffman, 
E.W. 1975. 

From New directions in hadron spectroscopy meeting; Ar- 
gonne, Illinois, USA (7 Jul 1975). 

In New directions in hadron spectroscopy. 

Preliminary results are reported for mp yields pm dif- 
ferential cross sections at six beam momenta between 4.75 and 5.2 
GeV/c for 0 greater than u greater than -0.7 (GeV/c)?. These data 
are discussed in terms of the possible existence of narrow structure 
in the center-of-mass energy dependence as would be exhibited by 
an Ericson fluctuation or a narrow pion-nucleon resonance. (auth) 


14880 (ANL/HEP-CP—75-58, pp 146-150) Ericson fluctua- 
tion experiments at Argonne. Peterson, E. (Univ. of Minnesota, 
Minneapolis). 1975. 

From New directions in hadron spectroscopy meeting; Ar- 
gonne, Illinois, USA (7 Jul 1975). 

In New directions in hadron spectroscopy. 
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An experi to search for Ericson fluctuations in m~ and From International symposium on lepton and photon in- 

a* large-angle elastic scattering at 2 to 9 GeV/c is reported. The teractions at high energies; Stanford, California, USA (21 Aug 

results are prelimi , but as yet no indication is found for large 1975). 

variations in the differential cross section ft See CONF-750855—. 


‘or scattering 
between adjacent | percent momentum intervals. FP) 
14881 (ANL/HEP-CP—75-58, pp 194-208) New particles 
page in electron—positron Perl, M.L. (Stanford 
i Accelerator Center, CA). 1975. 


From New directions in hadron spectroscopy meeting; Ar- 
gonne, Illinois, USA (7 Jul 1975). 


In New directions in hadron penerep- 

The main properties of the a particles produced in e*+e™ 
annihilation are reviewed. Included are properties of the con- 
tinuum region, the 4.1-GeV enhancement, the psi and psi’, radia- 
tive decays of the psi and psi’, singly charmed — searches in 
e* - e~ annihilation, and the e/sub y/ events. (JFP) 


14882 (ANL/HEP-CP—75-58, pp 280-288) Search for exotic 
mesons at SLAC. Bonamy, P. (Indiana Univ., Bloomington); Bag- 
gett, N.; Fieguth, T. 1975. 

From New directions in hadron spectroscopy meeting; Ar- 
gonne, Illinois, USA (7 Jul 1975). 7 

In New directions in hadron spectroscopy. 

The theoretical justification and results from recent experi- 
mental searches for backward-produced exotic mesons including 
two experiments carried out by the collaboration at SLAC are 
reviewed. The first experiment put upper limits of about | to 2 wb 
for X** yields (27, 42, 6m)** and anti ppw*z* in the reaction 
+ p yields X** + n/sub forward/ at 8.4 GeV/c studied with the 
SLAC 14 inch rapid cycling bubble chamber triggered by a 
downstream neutron detector. Also the important features of the 
recently completed second experiment with the SLAC streamer 
chamber to study the reaction 7 + p yields X~~ + p/sub forward/ 
at 14 GeV/c are discussed. (auth) 


14883 (ANL/HEP-CP—75-58, pp 289-294) Some recent 
results from a study of 7*-p interactions at 15 GeV/c. Baltay, C. 
(Columbia Univ., New York); Cautis, C.V.; Cohen, D.; Kalelkar, 
M.,; Pisello, D.; Smith, W.D.; Yeh, N. 1975. 

From New directions in hadron spectroscopy meeting; Ar- 
gonne, Illinois, USA (7 Jul 1975). 

In New directions in hadron spectroscopy. 

The recent results on the m*p interactions at 15 GeV/c 
presented include the observation of a new meson resonance near 
2340 MeV, observation of a g - m threshold effect, the A,, and the 
upper limit on nondiffractive A, production. (JFP) 


14884 (COO—1195-353) Backward production in 7 minus 
proton goes to neutron 7 plus PI minus at 8 GeV/c. Mollet, 
bia (Illinois Univ., Urbana (USA)). 1975. 133p. Dep. NTIS 


Thesis. 

Events of the form ap yields n@*m~ where the neutron is 
produced fast and forward in the laboratory are reported. The data 
were obtained in an initial exposure of 160,000 pictures in the 
University of Illinois—Argonne National Laboratory streamer 
chamber using an 8 GeV/c pion beam. The chamber was triggered 
by the detection of a fast forward neutral hadron interacting in an 
array of thick plate optical spark chambers. The dominant feature 
of the data is quasi-two body-production of nrho® and nf® inter- 
mediate states. The differential cross section for rho® production 
shows evidence for backward ing near u’ = 0. The f° decay 
angular distributions appear to be consistent with the hypothesis of 
u channel proton exchange as the dominant production 
mechanism. For both nrho® and nf® production the observed cross 
sections are on the order of one microbarn. (auth) 


14885 Properties of the new particles psi(3095) and psi’(3648). 
Abrams, G.S. (Univ. of California, Berkeley). pp 25-38 of In 
Proceedings of the 1975 international symposium on lepton and 
oe interactions at high energies. Kirk, W.T. (ed.). Stanford, 
A; Stanford Univ. (1975). 
From International symposium on lepton and photon in- 
oe at high energies; Stanford, California, USA (21 Aug 
See CONF-750855—. 
A review is presented of the analyses of the psi(3095) and 
i'(3684) data by the SLAC-LBL SPEAR magnetic detector col- 
Epasates. Quantum number determinations are presented, as well 
as available information on decay modes. 


14886 New searches and discoveries at SPEAR. Feld- 
man, G.J. (Stanford Univ., CA). pp 39-54 of In Proceedings of the 
1975 international symposium on lepton and photon interactions at 
a ae Kirk, W.T. (ed.). Stanford, CA; Stanford Univ. 


The discussion of new particles searches and discoveries at 
SPEAR include the search for nonleptonic decays of charmed par- 
ticles, a study of radiative PSI’ decays to new states, PSI’ yields y 
chi, where the chi’s are observed to decay into hadrons and into 
yPSI, evidence for anomalous lepton production, and limits on in- 
clusive muon production. (JFP) 


14887 3095) and psi(3684) results from the HEPL 

ment at SPEAR. Liberman, A.D. (Stanford Univ., CA). pp 55-68 
of In Proceedings of the 1975 international symposium on | 

and photon interactions at high energies. Kirk, W.T. (ed.). Stan- 
ford, CA; Stanford Univ. (1978 ). 


From International symposium on lepton and photon in- 
— at high energies; Stanford, California, USA (21 Aug 
See CONF-750855—. 


A summary is given of what has been learned about the new 
particles from an apparatus used at SPEAR. Included are the psi 
(3095) and psi(3684) results, and monoenergetic photons from the 
decays of these psi particles. (JFP) 


14888 New particle production by neutrons. O'Halloran, T. 
(Univ. of Illinois, Urbana). pp 189-194 of In Proceedings of the 
1975 international symposium on lepton.and photon interactions at 
hi; | ae Kirk, W.T. (ed.). Stanford, CA; Stanford Univ. 
qa 

From International symposium on lepton and photon in- 
teractions at high energies; Stanford, California, USA (21 Aug 
1975). 

See CONF-750855—. 

In an experiment measuring the reaction n + Be 
yieldsu*mu-~ + anything, inclusive rho® and J(3100) and massive 
muon pair production were observed. One compares rho® and 
J°(3100) production and compare the masive muon pair produc- 
tion to the Drell—Yan model. (auth) 


14889 Dimunon production by pions and Weinstein, 
R. (Northeastern Univ., Boston). pp 195-205 of In Proceedings of 
the 1975 international symposium on lepton and photon interac- 
tions at high energies. Kirk, W.T. (ed.). Stanford, CA; Stanford 
Univ. (1975). 

From International symposium on and in- 
——- at high energies; Stanford, California, USA (21 Aug 
1975). 

See CONF-750855—. 

Dimuon production is reported for the redaction a + Fe 
yields u* + ~~ + anything at 200 GeV and p + Fe yields u* + pw” 
anything at 240 GeV. The X/sub L/ identical with P/sub L//P/sub 
Beam/ and P/sub perpendicular/ dependences of psi production are 
parameterized and fitted. For X/sub L/ greater than or equal to 
0.5, the ratio of the psi production cross section for pions in iron 
to that for protons is found to be 7.4 +- 2. For the intermediate 
mass region, 1.2 less than or equal to M less than or equal to 2.5 
GeV, preliminary results are given for X/sub L/, P/sub perpendicu- 
lar/ and M/sub mu mu/ dependences. (auth) 


14890 Photoproduction of psi, psi’, and a search for new parti- 
cles at SLAC. Prepost, R. (Univ. of Wisconsin, Madison). pp 241- 
253 of In Proceedings of the 1975 international symposium on lep- 
ton and photon interactions at high energies. Kirk, W.T. (ed.). 
Stanford, CA; Stanford Univ. (1975). 

From International symposium on lepton and photon in- 
teractions at high energies; Stanford, California, USA (21 Aug 
1975). 

See CONF-750855—. 

The discussion of photoproduction of the new particles 
covers limits on resonant dilepton production other than PSI, the 
SLAC-Wisconsin experiment  N yields PSI, PSI’, and the inelastic 
cross section and limits on D production. (JFP) 


14891 Observation of S* production at 1.98 GeV/c . Buttram, 
M.; Crawley, H.B.; Duke, D.W.; Lamb, R.C.; Leeper, R.J.; Peter- 
son, F.C. (Ames Laboratory—ERDA and Department of Physics, 
Iowa State University, Ames, lowa 50010). Phys. Rev., D; 13: No. 
5, 1153-1160(1 Mar 1976). 

The S* meson has been studied using data from the reac- 
tions yields and yields K*K~ at 1980 MeV/c. The 
parameters of the S* pole were found by fitting the dimeson mass 
spectra from these reactions to a Briet-Wigner resonance formula 
with a coherent background. The dimeson mass was calculated 
from the beam and neutron four-vectors, the latter being measured 
by a time-of-flight technique. The mass resolution is o = 4 
MeV/c?. Dimeson production was identified by analyzing the final- 
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state meson trajectories with a ictive wire spark- 
chamber spectrometer. The events in our data sample were 
required to have a slow forward-going neutron which restricted the 
allowed range of four-momentum tranfers to absolute value (t - 
t/sub min/) < 0.003 (GeV/c)? in the S* region. From a —— of 
21 700 m*a-n events and 52 K*K~n events, the ition of the S* 
pole was found to be (970 +- 5) - i (22 +- 5) MeV/c? as compared 
to tga world average value of (993 +- 4) - i (20 + 4) 
MeV/c*. (AIP) 


14892 Observation of two axial-vector mesons. 
Brandenburg, G.W.; Carnegie, R.K.; Cashmore, R.J.; Davier, M.; 
Dunwoodie, W.M.; Lasinski, T.A.; Leith, D.W.G.S.; Matthews, 
J.AJ.; Walden, P.; Williams, S.H.; Winkelmann, F.C. (Stanford 
Linear Accelerator Center, Stanford University, Stanford, Califor- 
nia 94305). Phys. Rev. Lett.; 36: No. 13, 703-706(29 Mar 1976). 

We present a partial-wave analysis of the K*~a*m™ system 
in K*~p yields K*-a*a~p at 13 GeV. Evidence is given for the ex- 
istence of two J/sup P/ = 1* mesons: one at ~ 1300 MeV(T ~ 200 
MeV), coupling principally to rhoK, and the other at ~ 1400 MeV 
([ ~ 160 MeV), coupling principally to K*z. (AIP) 


14893 Production properties of Q mesons in K*~pyieldsK*~ 
/n*n-p at 13 GeV. Brandenburg, G.W.; Carnegie, R.K.; Cashmore, 
R.J.; Davier, M.; Dunwoodie, W.M.; Lasinski, T.A.; Leith, 
D.W.G.S.; Matthews, J.A.J.; Walden, P.; Williams, S.H.; Winkel- 
mann, F.C. (Stanford Linear Accelerator Center, Stanford Univer- 
sity, Stanford, California 94305). Phys. Rev. Lett.; 36: No. 13, 
706-709(29 Mar 1976). 

The momentum transfer (t’) dependence of the J/sup p/ = 
1* K*a and pK partial waves in the K*~2*a™~ system is presented. 
The production of the Q, meson (m ~ 1300 MeV), which has a 
large rhoK decay mode, obeys approximate s-channel helicity con- 
servation. In contrast, the production of the Q, meson (m ~ 1400 
MeV), which decays predominantly to K*z, satisfies approximate 
t-channel helicity conservation. Furthermore, the Q,*~ production 
distributions are virtually identical, whereas the Q,*~ distributions 
exhibit a distinct crossover for abs. value t’ = 0.18 GeV?. (AIP) 


PARTICLE INTERACTIONS AND PROPERTIES - 
THEORETICAL 


REFER ALSO TO CITATION(S) 14974 


GENERAL 
REFER ALSO TO CITATION(S) 14848, 14905 


14894 (ANL/HEP-CP—75-58) New directions in hadron spec- 
troscopy. Proceedings of the summer symposium held at Argonne, 
Ilinois, July 7—10, 1975. Kramer, S.L.; Berger, E.L. (eds.). 
(Argonne National Lab., Ill. (USA)). 1975. Contract W-31-109- 
Eng-38. 417p. (CONF-750729—). Dep. NTIS $11.00. 

From New directions in hadron spectroscopy meeting; Ar- 
gonne, Illinois, USA (7 Jul 1975). 

rate abstracts were prepared for the 36 papers 

presented. (JFP) 


14895 (ANL/HEP-CP—75-58, 96-114) after 
the new Lipkin, H.J. (Weizmann Inst. of ience, 
Rehovoth, Israel). 1975. 

From New directions in hadron spectroscopy meeting; Ar- 
gonne, Illinois, USA (7 Jul 1975). 

In New directions in hadron spectroscopy. 

Conventional spectroscopy is reexamined in a search for 
puzzles and paradoxes which have arisen in attempting to describe 
the properties of the known particles. These may offer clues to the 
missing elements necessary for the description of the new particles. 
The minimum number of elementary building blocks, charm and 
color, the colored quark model for saturation, spin splittings in the 
meson spectrum, three kinds of quarks, the Melosh transformation 
and the Jackson frame, beyond the single-quark transition—the 
Zweig rule mystery, new particles and old symmetries, the f—A2 
interference, and tests of the Zweig rule by rho—w and f—A2—f’ 
interference are considered. (JFP) 


14896 (BNL—20550(Vol.2), pp 333-339) Jets in large P/sub 
T/ reactions at ISABELLE. Paige, F.E. (Brookhaven National Lab., 
Upton, NY). 1975. 

From Proceedings of the ISABELLE summer study; Upton, 
New York, USA (14 Jul 1975). 

In Proceedings of the 1975 ISABELLE summer study, July 
14—25, 1975. Volume II. 

The reaction A + B yields C + X is considered where C has 
a large transverse momentum. The parton model for such reactions 


Suggests that X should contain jets of hadrons with large transverse 
momenta. The possibility of wt vende such jets is discussed. (JFP) 


14897 (ORO—3992-250) Droplet quark model of hadrons. 
Werle, J. (Texas Univ., Austin (USA). Center for Particle 
Theory). Fed 1976. 18p. (CONF-760118—5). Dep. NTIS $3.50. 

From Symposium on mathematical physics; Mexico City, 
Mexico (5 Jan 1976). 

A relativistic classical hydrodynamical model is proposed in 
which the quarks are regarded as suitably charged fluids. Also 
proposed is a quark model of hadrons based on a local and highly 
symmetric but nonlinear interaction function of a current—current 
invariant. (JFP) 


14898 Unified interactions of leptons and hadrons. Fritzsch, H.; 
Minkowski, P. (California Institute of Tech , Pasadena, 
= 91125). Ann. Phys. (N.Y.); 93: No. 1, 193-266(5 Sep 
1975). 

It is suggested that a unifying description of leptons and 
hadrons can be obtained within a nonabelian pause theory where 
the gauge group is a symmetry group of a set of massless elementa- 
ry fermions (leptons, quarks). We investigate the consequences of 
such an approach for the strong, electromagnetic, and weak in- 
teractions. We study both gauge theories with and without fermion 
number conservation, e.g.,theories based on the groups SU/sub n/ 
x SU/sub n/(n = 8, 12, 16) and SO/sub n/(n = 10, 14). (AIP) 


14899 Fokker action principles with self-action. I. General 
: outline of a program for constructing models of elementary 
Schild, A. (Univ. of Texas, Austin). Ann. Phys. (N.Y.); 

3: No. 1-2, 88-115(5 Sep 1975). 

Fokker action principles with self-action are studied. A pro- 
gram is outlined that offers long-odds hope for the construction of 
classical models of some elementary particles. An outline is given 
of the general theory, its possibilities and its difficulties. Applica- 
tions are given of the theory to circular motions of a single particle 
interacting with itself. A specific, but ugly, model that arose in a 
thus-far unsuccessful attempt at a theory of the electron is 
discussed. (auth) 


14900 Kinematical constraints on the observation of slow 

at the top of the . Badhwar, G.D.; Golden, 

R.L.; , J.L.; Stephens, S.A.; Cleghorn, T. (National Aeronau- 

tics and Administration, Johnson Space Center, Houston, 
Texas 77058). Phys. Rev. Lett.; 36: No. 3, 120-123(19 Jan 1976). 
Relativistic kinematics of monopole production and 

tion in Earth’s atmosphere and magnetic field have been 

examined in the light of the observation of a magnetic monopole 

by Price et al. It has been shown that the observed monopole can- 

not result from nuclear interactions in the atmosphere and that the 

extraterrestrial origin of this monopole is very unlikely. (AIP) 


14901 Models with more than four quarks. Barnett, R.M. 
(Fermi National Accelerator Laboratory, Batavia, Illinois 60510). 
Phys. Rev., D; 13: No. 3, 671-679(1 Feb 1976). 

Several models with more than four quarks are reviewed 
and compared with the four-quark model. nf generally have 
right- and left-handed currents and are of the SU, x U, type. The 
lepton sectors are also discussed including the possibilities of heavy 
charged and neutral leptons. The weak phenomenology, triangle 
anomalies, degenerate quark masses, and radial excitations are ex- 
amined. (AIP) 

s 


14902 Photon-photon scattering contribution to the anomalou 
moment of the muon. Samuel, M.A.; Chlouber, C. 


(Stanford Linear Accelerator Center, Stanford University, Stan- 
ford, California 94305). Phys. Rev. Lett.; 36: No. 8, 442-446(23 
Feb 1976). 

A careful and systematic recomputation of the photon- 
photon scattering contribution to the muon magnetic-moment 
anomaly is made. The result is Aa/subp//subh//sub -//subp//subh/= 
(21.32+-0.05 )(a/7)* leading to the theoretical value a/sub pi//sup 
th/= (1165918+-10) x10-*. (AIP) 


14903 Propagation of ‘‘heat’’ in hadronic matter. Weiner, 
R.M. (Theoretical Division, Los Alamos Scientific Laboratory, 
University of California, Los Alamos, New Mexico 87545). Phys. 
Rev., D; 13: No. 5, 1363-1375(1 Mar 1976). 

The space-time evolution of a local excitation hadronic 
matter (h.m.) is investigated in connection with the establishment 
of local thermodynamical equilibrium as assumed in statistical and 
hydrodynamical models. After a critical discussion of the concept 
of instantaneous equilibrium it is pointed out that peripheral reac- 
tions are a particularly useful source of information for the study 
of the fate of an excitation in h.m. A local excitation (‘hot spot’’) 
is considered corresponding to a pre-equilibrium phase and which 
is created in peripheral inelastic reactions with m/sub pi/ very- 
much-less-than q very-much-less-than p/subi/ where p/subi/ is the 
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incoming momentum with m/sub pi/ very-much-less-than q very- 
much-lessuthan p/subi/ where p/subi/ is the incoming momentum of 
the projectile and q the momentum transfer. By solving the diffu- 
sion equation the distribution of the temperature field in the 
excited target (projectile) is obtained and all the relevant physical 
quantities such as average momenta of secondaries, multiplicities, 
and mass and energy distributions in semi-inclusive peripheral 
reactions are computed. It turns out that these quantities have a 
very pronounced angular dependence leading to a strong asym- 
metry in these observables. The measurement of this asymmetry 
can provide information on the constants of h.m. A discussion is 
nted how large p/sub perpendicular/ events observed in the 
ERN ISR energy range might be due to pre-equilibrium emission 
in close analogy to pre-equilibrium nuclear decay. (AIP) 


14904 Direct lepton and the Drell-Yan mechanism. 
Bjorken, J.D.; Weisberg, H. (Stanford Linear Accelerator Center, 
Standford University, Stanford, California 94305). Phys. Rev., D; 
13: No. 5, 1405-1408(1 Mar 1976). 

It is suggested that the Drell-Yan mechanism, when applied 
to low-mass dilepton production, underestimates the yield by a fac- 
tor ~ 25 because it neglects the contribution coming from an- 
nihilation of produced parton-antiparton pairs. If this is correct, 
the observed direct lepton production may be accounted for by 
electromagnetic production of low-mass dileptons possessing high 
total transverse momentum. (AIP) 


ELECTROMAGNETIC INTERACTIONS 
REFER ALSO TO CITATION(S) 14854, 14899, 14932, 14956 


14905 


confinement of q Wyld 
tional Lab., Ill. (USA)). Feb 
56p. Dep. NTIS $4.50. 

A numerical study is made of the gauge field model of mag- 
netic confinement. The nonlinear differential equations describing 
a flux tube are solved by a relaxation method. Particular attention 
is paid to the boundary conditions at the center of the flux tube 
and the effect of these boundary conditions in differentiating 
between Abelian and non-Abelian models and between flux tubes 
containing different numbers of units of flux. (auth) 


(ANL/HEP/PR—76-12) Flux tubes and the 
uarks. , H.W.; Cutler, R.T. (Argonne Na- 
1976. Contract W-31-109-Eng-38. 


14906 Search for misplaced magnetic monopoles. Carrigan, 
R.A. Jr.; Nezrick, F.A.; Strauss, B.P. (Fermi National Accelera 
Laboratory, Batavia, Illinois 60510). Phys. Rev., D; 13: No. 7, 
1823-1825(1 Apr 1976). 

The quoted flux in a recent report of a detected magnetic 
monopole is inconsistent by factors on the order of 500 000 with 
ocean-bottom searches. One resolution of this incongruity is that 
monopoles are trapped somewhere between the top of the at- 
mosphere and the ocean bottom. We have searched for monopoles 
in the atmosphere and ocean water and have found none at levels 
substantially below the numbers expected if the monopoles were 
trapped. (AIP) 


14907 (LBL—4665) Experimental searches for magnetic 
monopoles. Ross, R.R. (California Univ., Berkeley (USA). 
Lawrence Berkeley Lab.). 17 Feb 1976. Contract W-7405-Eng-48. 
14p. (CONF-760124—1). Dep. NTIS $3.50. 

From Conference of the ORBIS SCIENTIAE, center for 
theoretical studies; Coral Gables, Florida, United States of Amer- 
i€a *USA® (19 Jan 1976). 

Analysis of the sensitivity of previous negative searches for 
magnetic monopoles shows that they constitute prior evidence 

ainst the monopole interpretation of the event reported as 
“evidence for detection of a moving magnetic monopole’’. The 
strength of the evidence varies with the unknown mass of the 
monopole. For M less than or equal to 10° GeV, odds are greater 
than 10* : | against. For larger masses, the limits depend strongly 
on assumptions about the range of monopoles and the threshold 
for detection of monopole tracks in obsidian. In no case are the 
odds, less than 8 : | and they may be no less than 8000 : | against. 
Since the reported event may also be due to an electrically 
charged heavy particle, it is probably not due to a monopole. 


14908 (ORO—3992-252) Heavy lepton production in a scalar 
model of weak interactions. Dicus, D.A. (Texas Univ., Austin 
(USA). Center for Particle Theory). Feb 1976. Contract E(40-1)- 
3992. 29p. Dep. NTIS $4.00. 

The production of heavy leptons through the reaction ete 
yields L*L~ is considered in a model where the weak interactions 
are mediated by the exchange of a heavy scalar. It is found that 
the weak contribution to the production cross section can be large, 
in fact, larger than the contribution from the electromagnetic in- 
teraction in some cases. Decays of the heavy leptons and angular 
correlations of their decay products are calculated. (auth) 
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14909 (ORO—4856-47) Gauge transformations and quantum 
mechanics (II): physical interpretation of classical gauge transfor. 
mations. Yang, K.H. (Maryland Univ., oe Park (USA). Dept. 
of Physics and Astronomy). 1976. 45p. Dep. NTIS $4.00. 

New gauges are introduced. The potentials, vector and 
scalar, in these gauges are obtained in closed forms by the Green's 
function method. These closed form solutions are explicitly ex- 
pressed only in terms of the charge and current densities. The 
physical interpretation is on how potentials propagate from the 
charge and current densities. The Coulomb gauge and the Lorentz 
gauge are special cases of a new gauge, which is defined. It is 
called the complete a-Lorentz gauge. The scalar potential 
propagates at speed ac from the charge density for any positive a. 
When a is one, the usual solutions for the Lorentz gauge are 
recovered. When a is not one, results show that, in order to satisfy 
the requirement that electromagnetic fields be gauge invariant and 
in order to conform to Maxwell's interpretation that e 
netic fields propagate at speed c from the charge and current den- 
sities (considering only the vacuum) the vector potential must con- 
tain two mathematically and physically independent gradient com- 
ponents. Furthermore, one such component must propagate at 
speed ac while the other must at speed c from charge and current 
densities. Discussions on the Coulomb gauge are based on the 
results obtained by letting a go to (positive) infinity. Guided by 
Maxwell's interpretation, a new decomposition of the vector 
potential is introduced in the Lorentz gauge into a longitudinal and 
a transverse component. For an arbitrary charge and current dis- 
tribution, it is shown that the transverse component will generate 
all the fields only in the radiation zone. However, for a point 
charged particle, the transverse component only generates the 
"free fields’’ everywhere in the instantaneous rest frame of the 


charged particle. (auth) 


14910 Inclusive and exclusive virtual uction results 
from Cornell. Hanson, K.M. (Cornell Univ., Ithaca, NY). pp 739- 
780 of In Proceedings of the 1975 international symposium on lep- 
ton and photon interactions at high energies. Kirk, W.T. (ed.). 
Stanford, CA; Stanford Univ. (1975). 

From International symposium on le and photon in- 
tmeeners at high energies; Stanford, California, USA (21 Aug 
1975). 

See CONF-750855—. 

The results for a series of photoproduction experiments are 
described. The reaction y + p is considered as an exclusive and as 
an inclusive reaction. Results are given for differential cross sec- 
tions, structure functions, and particle number ratios. (JFP) 


14911 Analysis of a reported magnetic monopole. Alvarez, 
L.W. (Univ. of California, Berkeley). pp 967-979 of In 
Proceedings of the 1975 international symposium on lepton and 
photon interactions at high energies. Kirk, W.T. (ed.). Stanford, 
CA; Stanford Univ. (1975). 

From International symposium on lepton and photon in- 
a at high energies; Stanford, California, USA (21 Aug 
1975). 

See CONF-750855—. 

It is shown that there are several substantive errors in a 
recent work describing a cosmic ray event consistent with the 
hypothesis that it was caused by a magnetic monopole. The previ- 
ous interpretation admitted of only two alternatives: that the parti- 
cle was a nucleus with Z greater than or equal to 125, B = greater 
than or equal to 0.92 or that the particle was a monopole with g = 
137e and any velocity sufficient to penetrate the 1.6 gm/cm® stack. 
It is shown that the rejection of the first alternative is no longer 
valid. (JFP) 


14912 pp elastic scattering and the Pomeron periphery. 
Saleem, M.; Rafique, M.; Mir, K.L.; Mirza, J.S.; Tirmazi, S.H. 
(Punjab Univ., Lahore). Aust. J. Phys.; 28: No. 4, 365-368(Aug 
1975). 

It is shown that, in pp elastic scattering at ISR (intersectin 
storage ring) energies, a dip at t approximately -1.3 (GeV/c)? 
a bump at t eggs -2.0 (GeV/c)? in the differential cross 
section, as well as a break at t approximately -0.1 (GeV/c)? in the 
slope parameter, can be explained by a peripheral pomeron. (auth) 


14913 Dynamical consequences of a photon Regge trajectory. 
Joshi, G.C. (Univ. of Melbourne, Parkville, Australia). Aust. J. 
Phys.; 28: No. 4, 359-364( Aug 1975). 

It is argued that the newly discovered narrow resonances 
are Regge recurrences of the photon Regge trajectory. The widths 
and masses are calculated using the Anselm-Gribov technique, tak- 
ing the data on the 3.1 GeV resonance as an input. (auth) 


14914 Ss In of rho°-w° coherence in anti pp annihila- 
tion. Fields, T. (Argonne National Laboratory, Argonne, Illinois 
60439). Phys. Rev. Lett.; 36: No. 9, 489-490(1 Mar 1976). 


AUGUST 1976 


It is noted that the quark- ment model ides a 
simple explanation of both the coherence and phase of the rho~ 
and w® amplitudes as observed in the and final 
states .of low-energy anti pp annihilation. (AIP) 


Sivers, D.; Townsend, J.; West, G. (Stanford Linear Accelerator 


Center, Stanford University, Stanford, California 94305). Phys. 
Rev., D; 13: No. 5, 1234-1248(1 Mar 1976). 

The photoproduction of the psi (3095) is examined within 
context of the assumption that the psi contains a pair of new fun- 
damental constituents. Using an inequality based on unitarity, a 
lower limit is derived on the cross section o (yp yields DD + 
anything) approximately-greater-than 300 nb where the D’s are 
hadrons carrying the new constituent bound to ordinary quarks. 
This suggests that it should be possible to detect D’s from their 
leptonic decays in y beams. Comparing the unitarity relations for 
yp yields psip and psip yields psip, corrections to the vector- 
dominance hypothesis are predicted so that a/sub tot/(psip) is 
about a factor of two larger than expected. The precision necessa- 
ty for experiments on nuclear targets to test this prediction is 
briefly discussed. (AIP) 


WEAK INTERACTIONS 
REFER ALSO TO CITATION(S) 14857, 14908 


14916 (BNL—20550(Vol.2), pp 340-347) W*- pairs and 
neutral currents at ISABELLE. Mikaelian, K.O. (Pennsylvania 
State Univ., University Park). 1975. 

From Proceedings of the ISABELLE summer study; Upton, 
New York, USA (14 Jul 1975). 

In Proceedings of the 1975 ISABELLE summer study, July 
14—25, 1975. Volume II. 

A —— is presented on two different types of processes 
which may form part of the weak interactions program. first is 
the production of pairs of charged weak bosons in the process pp 
yields W*W~X; the second involves searching for neutral current 
effects in the rate for ordinary lepton production, without measur- 
ing my im asymmetry or helicities using the reaction pp yields 


14917 (BNL—20550( Vol.2), pp 356-362) Calculation of rates 
for heavy lepton search. Chang, cf. Samios, N.P. 1975. 

From Proceedings of the ISABELLE summer study; Upton, 
New York, USA (14 Jul 1975). 

In Proceedings of the 1975 ISABELLE summer study, July 
14—25, 1975. Volume II. 

Expressions are given for the calculation of heavy lepton 
event rates and the background muon fluxes for planning the 
search for heavy leptons via a K/sub L/®*-type experiment. CFP) 


14918 (ORO—3992-248) Hyperon decays and spectrum 

SU(3). Teese, R.B.; Boehm, A. (Texas Univ., Austin 
(USA). Center for Particle Theory). Feb 1976. Contract E(40-1)- 
3992. 19p. (CONF-760118—3). Dep. NTIS $3.50. 

From Symposium on mathematical physics; Mexico City, 
Mexico (5 Jan 1976). 

The research program described in this review is aimed at 
describing the properties of relativistic one-hadron systems by an 
p pees of observables, in analogy to the nonrelativistic description 

atoms. This formalism has recently been applied to the leptonic 
and semi-leptonic decays of pseudoscalar mesons, and was shown 
to be capable of predicting both the suppression of strangeness 
changing decays and the value of the form factor ratio xi in K/sub 
lf decay. A preliminary description of the leptonic decays of 
hyperons indicates that second class matrix elements are predicted 
as a consequence of a precise formulation of SU(3) symmetry 
breaking. A chi*-fit to the experimental data indicates that this 
preliminary model is an improvement over the usual Cabibbo 
model, and points the way for further theoretical work. It is hoped 
that this program will lead to a model for the leptonic decays of 
hadrons which improves upon the results of the Cabibbo model 
and which explains some of the assumptions of that model. (auth) 


14919 Theory of neutral currents and anomalous neutrino in- 
teractions. Wolfenstein, L. (Carnegie-Mellon Univ., Pittsburgh). pp 
613-633 of In Proceedings of the 1975 international symposium on 
lepton and photon interactions at high energies. Kirk, W.T. (ed.). 
Stanford, CA; Stanford Univ. (1975). 

From International symposium on lepton and photon in- 
rine at high energies; Stanford, California, USA (21 Aug 


See CONF-750855—. 

Recent and prospective experiments on weak neutral cur- 
rents are analyzed in terms of a general phenomenological descrip- 
tion. Present experiments are consistent with the Weinberg model 
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but important experiments on the isospin structure of the hadron 
current and on ome violation in electron-hadron interactions are 
awaited. The role of charmed and strange quarks in weak currents 
is discussed with particular reference to observations of dimuon 
events in neutrino reactions. (auth) 


14920 Muon proton . Mozley, R.F. (Stanford Univ., 

CA). pp 783-792 of In Proceedings of the 1975 international sym- 

eee on lepton and photon interactions at high energies. Kirk, 
.T. (ed.). Stanford, CA; Stanford Univ. (1975). 

From International symposium on lepton and photon in- 
—— at high energies; Stanford, California, USA (21 Aug 

). 

See CONF-750855—. 

Final states are examined in a muon—proton scattering ex- 
periment performed using a streamer chamber. An interesting 
similarity between data on charged multiplicity and those for e*e~ 
annihilation was found. Examination of the a structure function 
shows scaling at high z when normalized to the total cross sections. 
When normalized to the cross sections for negative-pion-containing 
events, the structure function very closely resembles those from 
e*e™ interactions. From the vector meson production study no Q? 
dependence was found in the production of either the rho® or w 
after an initial drop from photoproduction values. The ratio of rho 
to w production appears to remain the same from photoproduction 
to the highest Q? studied. The examination of the ratio of longitu- 
dinal to transverse cross sections in rho® production adds evidence 
for a rise near Q? = | and possibly a later drop. (JFP) 


14921 Weak interactions: sem weak interactions in 
nuclei. Walecka, J.D. (Stanford Univ., CA). pp 113-218 of In 
Muon physics. Vol. Il. Hughes, V.W. (ed.). New York; Academic 
Press, Inc. (1975). 

Neutrino reactions, charged-lepton capture, and beta decay 
are considered. Most of the fundamental tests of ideas on weak in- 
teractions involve nuclei; hence, it is essential that the nuclear 
physics of these processes be well understood. Once the fundamen- 
tal nature of the weak interaction is understood, it can be used as 
a probe for testing theoretical ideas on nuclear structure. The elec- 
tromagnetic interaction in electron scattering also plays such a 
role; because of the close analogy between the processes semilep- 
tonic weak processes and electron scattering are discussed 
together. The material is arran in the following manner: brief 
review of weak interactions (Fermi’s theory of B decay, parity 
nonconservation, V—A theory, current—current theory, leptons, 
single-nucleon matrix element, conserved-vector-current theory, 
Cabibbo’s theory, second-class currents, the Goldberger—Treiman 
relation, CP violation, prescription for nuclear physics), some 
general considerations (neutrino cross section, antineutrino cross 
section, charged-lepton (I~) capture, the nuclear response sur- 
faces), excitation of discrete nuclear levels (multipole analysis of 
the matrix elements, derivation of formula, general properties of 
the multipole operators, nuclear current operators), some nuclear 
models of discrete transitions (SU(4) invariance, the Gold- 
haber—Teller model, the shell model), the quasi-elastic peak and 
N* production (response surface for a Fermi gas, relativistic calcu- 
lation and N* production), sum rules, review of previous calcula- 
tions (muon capture, neutrino reactions, other considerations), and 
selected recent developments. The description of these semilep- 
tonic processes attempts to be unified and self-contained. 16 
figures, 8 tables, 283 references (RWR) 


14922 Polarization correlations in electron-positron reactions. 
Paschos, E.A. (Brookhaven National Laboratory, Upton, New 
York 11973). Phys. Rev., D; 13: No. 3, 745-751(1 Feb 1976). 

The angular dependence of one-particle inclusive reactions 
are studied with polarized electron-positron beams. It is observed 
that spin-1/2 and spin-1 partons, with zero anomalous magnetic 
moments, give the same angular distribution. The production of or- 
dinary vector mesons, with zero anomalous magnetic moments, has 
also the same angular dependence and provides a candidate for a 
new component to the annihilation cross section. Present observa- 
tions do not exclude such a component. A separate section 
elaborates on general a of the quasielastic reaction for 
beams with arbitrary polarizations. (AIP) 


14923 Isospin-1/2 nucleon-resonance production by a V, A 
weak neutral current. Adler, S.L.; Karliner, 1.; Lieberman, J.; Ne. 
Y.J.; Tsao, H. (Fermi National Accelerator Laboratory, Batavia, Il- 
linois 60510). Phys. Rev., D; 13: No. 5, 1216-1233(1 Mar 1976). 
A set of ratios characterizing the production of the isospin- 
1/2 resonances D,,( 1514) and S,,( 1505), as well as the isospin-3/2 
resonance P,,(1232), by electromagnetic and weak (charged and 
neutral) currents are defined. Assuming the most general weak 
neutral current with V, A spatial structure, the matrix elements 
needed to extract the production ratios are calculated in three 
dynamical models for resonance production: the Born-approxima- 
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tion model, the nonrelativistic quark model, and the quark- 
model. For the special case of the Weinberg-Salam theory neu 
current, the three models su; that for 0 < or = sin*@/subW/ < 
or = 0.5 the ratios D,3/P3, and S,,/P;, observed in neutral-current 
a or eta production on a free nucleon target should be substan- 
tially smaller (by a factor of 2 to 4) than the corresponding ratios 
observed in charged-current 7° or eta production. An attempt is 
made to predict the ratios D,;/P,,; and S,,/P3; to be expected in 
charged-current production from the corresponding ratios ob- 
served in electroproduction, but here the three models do not 
, and so it is ible only to state a wide possible range in 
which the values of the ratios may lie. The charge-exchange cor- 
rections needed for comparison with experiments on complex 
nuclear targets are briefly discussed; it is found that for an alu- 
minum target the reduction factors quoted above are halved, so 
that in neutral-current-induced reactions the ratios D,3/P3, and 
S,,/P33 are smaller by a factor of 1 to 2 than the coi i 
ratios observed in charged-current—induced reactions. (AIP) 


14924 Does the A(3,3) resonance factorize. Olsson, M.G. 
poe oy Department, University of Wisconsin, Madison, Wisconsin 
53706). Phys. Rev., D; 13: No. 9, 2502-2507(1 May 1976). 

Evidence is presented showing that there are nonresonant 
coherent backgrounds interfering with A(3,3) resonance produc- 
tion in both @N elastic scattering and photoproduction. The 
background in each case is predominantly given by the Born term 
projected into the resonant channel. Interplay between background 
and direct resonance production results in the observed shifts in 
the tion peaks. (AIP) 


14925 Evidence against 1.8-GeV/c? heavy muons. Al- 
bright, C.H. (Fermi National Accelerator Laboratory, Batavia, Il- 
linois 60510). Phys. Rev., D; 13: No. 9, 2508-2510(1 May 1976). 

Arguments are presented which tend to rule out the ex- 
istence of 1.8-GeV/c? heavy charged muons coupled to the ordina- 
ty left-handed neutrino v/sub y/ with full strength G/sub F/. With 
better statistics, a stronger conclusion can be drawn. (AIP) 


14926 Dimuon production by neutrinos: Test of weak-current 
models. Barger, V.; Phillips, R.J.N.; Weiler, T. (Stanford Linear 
Accelerator Center, Stanford University, Stanford, California 
94305). Phys. Rev., D; 13: No. 9, 2511-2524(1 May 1976). 

We compare predictions of weak-current models for u*p~ 
production initiated by v and anti v with experimental x, y, p, and 
v distributions of the muon associated with the incident neutrino. 
These distributions indicate that vN dimuon production occurs 
dominantly off valence quarks, with a y dependence that is 
somewhat suggestive of (1 - y)?, while anti yN production occurs 
from sea quarks. Nevertheless, the original charm model provides 
a viable explanation within the uncertainties of present data. An 
improved description of the vyN dimuon distributions is obtained 
with a V + A charm-changing current. The dimuon data do not ex- 
hibit the characteristics expected from the production of the b- 

quark of vectorlike theories. A vector-meson-dominance in- 
terpretation does not predict satisfactory x dependences. (AIP) 


14927 Estimates of charm uction in exclusive neutrino 
reactions. Shrock, R.E.; Lee, B.W. (Fermi National Accelerator 
Laboratory, Batavia, Illinois 60510). Phys. Rev., D; 13: No. 9, 
2539-2550(1 May 1976). 

We present calculations of the cross sections for two types 
of exclusive charm-production reactions: the quasi-elastic 
processes vN yields y~(C,,C,,C,*) and the single-pseudoscalar- 
meson production processes vN yields ~~K(C,,C,) and anti vN 
yields x* anti D(A,2). With a set of reasonable assumptions we 
find that the ratio of the cross section for these exclusive channels 
to the inclusive noncharm cross section is ~ 4% for neutrinos and 
~ 3% for antineutrinos. (AIP) 


t-cross. 
CTOSS 


STRONG INTERACTIONS, GENERAL 
REFER ALSO TO CITATION(S) 14811, 14961 


14928 (ANL/HEP-CP—75-58, 115-124) Ericson fluctua- 
tions in hadron scattering. Frautschi, S. (California Inst. of Tech., 
Pasadena, CA). 1975. 

From New directions in hadron troscopy meeting; Ar- 
gonne, Illinois, USA (7 Jul 1975). ur P 

In New directions in hadron spectroscopy. 

It is shown that there are resonances with high mass and 
long lives, at the very least, longer than the 10-** second transit 
time across a hadron. The theoretical and then the experimental 
approaches to this problem are described. (JFP) 


14929 (ANL/HEP-CP—75-58, 264-279) SU(4)/Z(2) sym- 
— of hadrons. Oakes, R.J. (Northwestern Univ., Evanston, IL). 
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From New directions in hadron spectroscopy meeting; Ar- 
gonne, Illinois, USA (7 Jul 1975). 

In New directions in hadron spectroscopy. 

Sextet quark models of hadrons based on the symmetry 
group SU(4)/Z(2) approximately 0(6) in which the quarks be 
to the fundamental six dimensional representation are disc ; 
One particularly attractive model is emphasized in which the elec- 
pane) ow and weak interactions can be unified into a spontane- 
ously broken U(2) gauge theory that is renormalizable. (auth) 


14930 (ANL/HEP/PR—76-06) Rapidity-density patterns for 
events in a stochastic-field multi . Arnold, R.C. 
(Argonne National Lab., Ill. (USA)). Feb 1976. 12p. Dep. NTIS 
$3.50. 

Typical-event rapidity distributions expected at energies of a 
few TeV are calculated in a stochastic-field multiparticle produc- 
tion theory. Short range rapidity correlations with characteristics 
of a Van der Waals fluid give rise to ‘‘domain’’ patterns in rapidity 
density, which have the appearance of clusters separated by rapidi- 
ty gaps. (auth) 


14931 (COO— 1545-165) Dynamical realization of breaking of 
degeneracy and violation of Zweig's rule. Pinsky, S.S.; 

Snider, D.R. (Argonne National Lab., Ill. (USA)). Aug 1975. 13p. 

(ANL-HEP-PR—75-37). Dep. NTIS $3.50. 

A multiperipheral model that implements of the 
Veneziano topological expansion and in which the cylinder cor- 
rection breaks exchange degeneracy and produces Zweig’s rule 
violation as well as a Pomeron above one is presented. In the nega- 
tive charge conjugation channel the model is identical to the 0 
meson model of Freund and Nambu if continued to a spin one 
pole on the daughter of the Pomeron. (auth) 


14932 (FERMILAB-Lec—75/02-THY) Gauge fields and 
strong interactions. Appelquist, T. (Fermi National Accelerator 
Lab., Batavia, Ill. (USA)). 1975. Sip. Dep. NTIS $4.50. 

These three lectures deal with several aspects of the Yang- 
Mills quark gluon theory of strong interactions. An overview is fol- 
lowed by a plunge into the physics of electron positron annihila- 
tion into hadrons. Looming large in this discussion are the newly 
discovered, long-lived mesons. The role of these new heavy 
hadrons in the quark gluon model is examined. It is suggested that 
they are heavy quark antiquark bound states and that their proper- 
ties could provide a rather clear and simple experimental handle 
on the underlying field theory. (auth) 


14933 (ORO— 3992-247) Relativistic rotators: a quantum 
mechanical de Sitter bundle. Boehm, A. (Texas Univ., Austin 
(USA). Center for Particle Theory). Feb 1976. Contract E(40-1)- 
3992. 17p. (CONF-760118—2). Dep. NTIS $3.50. 

From Symposium on mathematical physics; Mexico City, 
Mexico (5 Jan 1976). 

If de Sitter fiber bundle over space time is the classical pic- 
ture of hadrons then for a quantum mechanical description one 
has to generalize the concept of a principal fiber bundle to a bun- 
dle that contains the representation of the group of motion. This 
idea is related to the relativistic rotator model, and the radius of 
the de Sitter fiber is determined from the experimental hadron 
spectrum. (auth) 


14934 Critique of the Deck model. Berger, E.L. 
(Argonne National Lab., IL). pp 35-64 of In Three particle phase 
shift analysis and meson resonance production. Dainton, J.B.; Hey, 
A.J.G. (eds.). Daresbury, England; Daresbury Laboratory (1975). 

From Proceedings of the Daresbury study weekend; War- 
rington, UK (1 Feb 1975). 

See DL/R—34; CONF-750237—. 

A detailed analysis is presented of the Reggeized pion 
exchange Deck model for processes of the type ap yields A*N 
yields (a*zr)N, where a = 2, K, or nucleon and a* = rho, K*, or A. 
Predictions of the model for both production and decay properties 
of the low mass system A* yields (a*7) are derived and contrasted 
with data. Diffractive as well as charge exchange reactions are 
treated. The role of pion exchange in generating (a*a) enhance- 
ments near threshold and their properties is examined from several 
points of view. Characteristic exchange effects and quantum 
number properties (e.g., crossovers) of the pion exchange Deck 

raph are shown to be verified in the data, but this graph alone is 
inadequate. The failures all point to the need for a second graph, 
having a* exchange properties. The contribution of a* exchange is 
roughly equal to that of the 2-exchange graph. (auth) 


14935 Normal hadronic decays of psi and psi’. Okubo, S. 
(Department of Physics and Astronomy, University of Rochester, 
Rochester, New York 14627). Phys. Rev. Lett.; 36: No. 3, 117- 
120(19 Jan 1976). 
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A phenomenological model for decays of psi and psi’ into 
normal hadronic modes is proposed. This model can explain the 
decay rate IT (psiyieldsmrho) as well as the puzzlingly large rate [ 
It also 

icts many other relations which can be easily tested experi- 
mentally. (AIP) 


14936 Slope renormalization of the one-loop planar string dia- 
gram. Roth, R. (Lawrence Berkeley Laboratory, University of 
California, Berkeley, California 94720). Phys. Rev., D; 13: No. 6, 
1614-1620(15 Mar 1976). 

It has been previously shown that, for the number of dimen- 
sions d < 25, the one-loop planar string diagram is simply a mul- 
tiplicative (coupling constant) renormalization of the Born term. It 
is shown here that for d = 25 or 26 the extra divergent term gives, 
in addition to a further multiplicative renormalization, a renor- 
malization of the slope of the Regge trajectories. (AIP) 


14937 Semiclassical dynamics of the ‘‘SLAC bag’’. Giles, R.C. 
(Stanford Linear Accelerator Center, Stanford University, Stan- 
ford, California 94305). Phys. Rev., D; 13: No. 6, 1670-1689(15 
Mar 1976). 

It is shown that the classical thin-shell states of the ‘SLAC 
bag’’ model may be described, in a strong-coupling limit, by the 
motions of a surface of constant surface tension upon which free 
quark fields propagate. Classical static and nonstatic solutions in 
two and three space dimensions are discussed. It is found that such 
objects are very easily deformed. The implications for excited state 
levels in and the quantum mechanics of a model of hadrons based 
on such states are discussed. (AIP) 


14938 Quantum dynamics of a quark-binding bubble in two 
space and one time dimensions. Giles, R.C.; Tye, S.H. (Stanford 
Linear Accelerator Center, Stanford University, Stanford, Califor- 
nia 94305). Phys. Rev., D; 13: No. 6, 1690-1703(15 Mar 1976). 

We discover that the set of coupled equations of motion of 
the quark-binding bubble model can be solved exactly and 
completely in two space and one time dimensions. In this three- 
dimensional Minkowski space, the bubble is equivalent to a closed 
string with massless quarks trapped on it. The integrability of the 
equations follows from the special simplicity of the geometry of 
two-dimensional surfaces. From the set of all classical solutions, a 
Poincare-invariant quantum system is explicitly constructed. The 
resulting spectrum is free of ghosts. (AIP) 


14939 Role of collective phenomena in high-energy multiple 
production. Arnold, R.C.; Thomas, G.H. (High Energy Physics 
Division, Argonne National Laboratory, Argonne, Illinois 60439). 
Phys. Rev., D; 13: No. 7, 2013-2027(1 Apr 1976). 

Beginning with qualitative ideas on two-particle correlations 
and rapidity cluster decomposition, collective phenomena are stu- 
died. These phenomena are found to be important at large mul- 
tiplicities as well as at high transverse momentum. The discussion 
is given in terms of an explicit mathematical model which is for- 
mulated in terms of coupled nonlinear equations. These equations, 
which are shown to have nontrivial solutions, give constraints 
between experimental observables based upon an assumed pairing 
Structure of the S-matrix elements. These equations provide a 
mechanism for relating the enhancement of the large-P/subT/ cross 
sections to the low-multiplicity cross sections. Stronger predictions 
for P/subT/ correlations are found if a nonlinear bootstrap condi- 
tion is imposed. Some consequences of this bootstrap are studied. 
(AIP) 


14940 Study of the longitudinal kink modes of the string. Bar- 
deen, W.A.; Bars, 1; Hanson, A.J.; Peccei, R.D. (Fermi National 
Accelerator Laboratory, Batavia, Illinois 60510). Phys. Rev., D; 
13: No. 8, 2364-2382(15 Apr 1976). 

We examine the massless limit of a model for the massive 
relativistic Nambu string. The system possesses longitudinal kink 
modes excluded from the standard lightlike gauge treatment. We 
demonstrate the equivalence of these modes to those proposed by 
Patrascioiu. The classical nonlinear field theory of the two-dimen- 
sional string is shown to be a completely integrable Hamiltonian 
system. The Hamiltonian is expressed in terms of normal-mode ac- 
tion variables alone; the mass-squared spectrum is linear in the 
Bohr-Sommerfeld approximation. The difficulties of canonical 
quantization are exposed using a particular timelike gauge which 
admits commuting center-of-mass coordinates. (AIP) 


14941 Pion-nucleus multiple scattering separable t 
matrices. I. Multiple scattering formalism. Gibbs, W.R.; Hess, A.T.; 
Kaufmann, W.B. (Theoretical Division, Los Alamos Scientific 
Laboratory, University of California, Los Alamos, New Mexico 
87545). Phys. Rev., C; 13: No. 5, 1982-1990(May 1976). 

The theory of pion-nucleus multiple scattering is developed 
in the fined nucleon approximation, using a separable form for the 


ASTROPHYSICS AND COSMOLOGY 


pion-nucleon t matrices. The solution of the set of equations 
represents multiple scattering to all orders. The extension of the 
theory to describe charge-exchange” pion scattering is discussed. 
(AIP) 


STRONG INTERACTIONS, BARYON NO. 0 
REFER ALSO TO CITATION(S) 14854, 14931, 14932 


14942 (ANL/HEP-CP—75-58, pp 165-171) Exotic N anti N 
resonances. Rosner, J.L. (Univ. of Minnesota, Minneapolis). 1975. 

From New directions in hadron spectroscopy meeting; Ar- 
gonne, Illinois, USA (7 Jul 1975). 

In New directions in hadron spectroscopy. 

Some experimental suggestions for detecting exotic N anti N 
resonances were previously reviewed. Some additional possibilities 
not directly related to bump hunting are mentioned. The discus- 
sion includes the magnitude of Reggeon-exchange contributions to 
baryon—antibaryon total cross sections, the smallness of S-wave 
annihilation rates, and the precision of symmetry description of 
anti NN annihilations at rest. (JFP) 


14943 (COO— 1545-176) Study of broken SU(4) sum rules for 
the yields + y and yields 1~- + y decays. Takasugi, E.; 
Oneda, S. (Ohio State Univ., Columbus (USA). Dept. of Physics; 
Maryland Univ., College Park (USA). Dept. of Physics and As- 
tronomy). 1976. Contract AT(I1-1)-1545. I5p. (CONF- 
760118—6). Dep. NTIS $3.50. 

From Symposium on mathematical physics; Mexico City, 
Mexico (5 Jan 1976). 

A systematic study of the I~~ yields 0-* + y and 0-* yields 
1-- + ¥ is presented in the framework of asymptotic SU(4) and 
SU(4) charge-current commutation relation. A special emphasis is 
placed on the phi/sub c/ yields eta/sub c/y decay. Also the decays 
of phi/sub c/ yields ay, etay and eta’y, and eta/sub c/ yields rhoy, 
phiy and wy, which emerge through the breaking of the Okubo- 
lizuka-Zweig selection rule, are discussed. (auth) 


14944 Recent results for e*e~ annihilation at SPEAR. Lynch, 
H.L. (Stanford Univ., CA). pp 1-20 of In Theories and experi- 
ments in high-energy physics. Perlmutter, A. (ed.). New York; 
Plenum Publishing Corp. (1975). 

From Orbis scientist meeting; Coral Gables, Florida, USA 
(21 Jan 1975). 

See CONF-750110—P1. 

The discussion covers properties of the psi (3105) and psi 
(3695) resonances, upper limits for the production of other such 
resonances in the 3.2 to 5.9 GeV, and some structure at 4.1 GeV. 
Emphasis is placed on experimental facts. (JFP) 


14945 Almost everything about baryon resonances. Rosenfeld, 
A.H. (Univ. of California, Berkeley). pp 468-491 of In Laws of 
hadronic matters. Zichichi, A. (ed.). London; Academic Press Inc. 
(1975). 
From International school of subnuclear physics; Erice, 
Trapani, Sicily, Italy (8 Jul 1973). 

See CONF-730755—. 


14946 Theoretical implications of the new Harari, H. 
(Weizmann Inst. of Science, Rehovot, Israel). pp 317-353 of In 
Proceedings of the 1975 international symposium on lepton and 
photon interactions at high energies. Kirk, W.T. (ed.). Stanford, 
CA; Stanford Univ. (1975). 

From International symposium on lepton and photon in- 
teractions at high energies; Stanford, California, USA (21 Aug 
1975). 

See CONF-750855—. 

The discussion of the theoretical implications of the new 
particles includes the experimental PSI spectrum on August 22, 
1975, the hadronic nature of the psi particles, the psi states and 
the threshold in R, the possibility of the psi possessing a new quan- 
tum number which may be colored, the psi particles as colorless 
bound states of heavy quarks, qualitative features of processes in- 
volving psi particles, how to test the Zweig—lizuka rule, does one 
need new quarks, psi spectroscopy, the missing decays of psi, 
(3700), the elusive charmed mesons and their predicted proper- 
ties, could all of the new physics be due to charm, could the new 
physics, except for the heavy lepton pairs, be due to charm, a 
possible A (V + A) current, and future possibilities. (JFP) 


14947 Composite structure of hadrons and why data lie near 
an isospin bound. Tornqvist, N.A. (Ames Laboratory: ERDA and 
Department of Physics, lowa State University, Ames, lowa 50011). 
Phys. Rev., D; 13: No. 7, 1947-1957(1 Apr 1976). 

The remarkable fact that nondiffractive scattering data tend 
to lie dangerously close to an isospin bound can be understood in 
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models where the hadrons are composite. The isospin dependence 
is argued to be given by the interchange of low-momentum isospin- 
carrying constituents (‘‘soft’’ quarks). The remaining constituents 
interact through strong (1 = 0 gluon) forces which do not depend 
on isospin. Because of the small momentum carried by the in- 
terchanged constituents, the isospin dependence factorizes approxi- 
mately into a real function (or matrix when spin effects are taken 
into account) which depends on s and t. This function multiplies 
the isospin-independent gluon amplitude. There is a similarity 
between this factorization and the way in which radiative cor- 
rections, due to soft photons, factorize. In this framework satura- 
tion of an isospin bound can be understood as an approximate 
regularity of strong interactions. (AIP) 


14948 Nonet ansatz and hadronic decays of psi and psi’. 
Okubo, S. oe sang of Physics and Astronomy, University of 
Rochester, Rochester, New York 14627). Phys. Rev., D; 13: No. 
7, 1994-2003(1 Apr 1976). 
A phenomenological model for normal hadronic decays of 
i and psi’ has been proposed, where these decays are assumed to 
proceed via SU(3) vector currents. We predict an approximate 
universal decay ratio of psi and psi’ into any normal hadronic 
channels. A potential inconsistency of the quark-line rule has been 
pointed out. If we remedy this defect suitably, then the nonet an- 
satz can explain the puzzling ratio [ (psi yields phiaw*ta~)/T (psi 
yields wa*m~) = 0.20 +- 0.10 in a simple way. Our model predicts 
ps: al relations which can be easily tested experimentally. 
(AIP) 


14949 Threshold behavior of pion and proton structure func- 
tions in the Bethe—Salpeter description. Alabiso, C.; Schierholz, G. 
(Stanford Linear Accelerator Center, Stanford University, Stan- 
ford, California 94305). Phys. Rev., D; 13: No. 9, 2572-2577(1 
May 1976). 

The threshold behavior of the structure funtion yW, is eval- 
uated for two- and three-body bound states described by the Blan- 
kenbecler—Sugar wave functions. In our approach this is 
completely equivalent to a fully relativistic Bethe—Salpeter treat- 
ment. For spin-zero constituents and a two-body interaction which 
behaves as (q?)/sup -0/ at large momentum transfer, we obtain (1- 
w)/sup 1+20/ and (1-w)/sup 3+46/ for the two- and three-body 
bound states, respectively. i spin-1/2 constitutents and the in- 
teraction V = GAMMA/sub (,2)/V-tildeGAMMA/sup with V- 
tilde (q,k) ~ [(q-k)°]/sup -1-A/ as (q-k) yields infinity, we obtain 
= (l-w/sup 1+2A/ and (1-w)/sup 3+4A/, respectively, if 

AMMA/sub(,)/ = y/sub y/ but (1-w)/sup 2+24/ and (1-w)/sup 
5+4A/, respectively, if GAMMA/sub = 1,ys;. Comparison with 
previous results on form factors show that the Drell—Yan—West 
relation is satisfied in all the models considered here. (AIP) 


STRONG INTERACTIONS, BARYON NO. 1 


REFER ALSO TO CITATION(S) 14870, 14928, 14947, 14949, 
14967 


14950 (ANL/HEP-CP—75-58, pp 343-351) How to identify 
resonances above the ift region. Yokosawa, A. 
(Argonne National Lab., IL). 1975. 

From New directions in hadron spectroscopy meeting; Ar- 
gonne, Illinois, USA (7 Jul 1975). 

In New directions in hadron spectroscopy. 

Interesting regularities are observed in the backward 
elastic-scattering data at intermediate energies with respect to the 
effect of resonances. In addition, the reaction process is found to 
be peripheral. It is pointed out that one should be able to deter- 
mine the properties of resonances above the region in which the 
phase-shift analyses were performed. (auth) 


14951 (ORO—3992-251) Topological dual bootstrap model 
and hadron collisions. Chiu, C.B.; Hossain, M.; Tow, D.M. (Texas 
Univ., Austin (USA). Center for Particle Theory). Jan 1976. Con- 
tract AT(40-1)-3992. 33p. Dep. NTIS $4.00. 

The dual bootstrap model with symmetry breaking and with 
unequal cylinder and planar couplings is investigated up to the 
— logical cylinder level. Regge intercepts and mixing angles are 
calculated. Meson-nucleon total cross sections were derived and 
numerically calculated for p/sub Lab/ from 10 GeV/c to 50 GeV/c. 
Also calculated are the K/sub ch//m/sub ch/ multiplicity ratio. All 
these are in reasonable agreement with data. The work is com- 
ee and contrasted with those of Chew-Rosenzweig and of 

hmid and collaborators. (auth) 


analysis for the reaction _ yields 
agner, F.; Tabak, M.; Chew, D.M. 


14952 Amplitude 
at 7 GeV/c. 


(Lawrence Berkeley Lab., CA). pp 111-116 of In Three particle 
phase shift analysis and meson resonance production. Dainton, 
pes > , A.J.G. (eds.). Daresbury, England; Daresbury Laborato- 
ry ¢ ). 
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From year 4 of the Daresbury study weekend; War- 
rington, UK (1 Feb 1975). 

See DL/R—34; CONF-750237—. 

An amplitude analysis for the reaction yields 
Att at 7 GeV/c was performed using the isobar model for the 37 
system. The 32-mass covers the range from 0.82 to 1.90 GeV. 
Strong A, production is observed. The spin parity of the w* 
(1700) is determined to be 3~. No significant A, production can 
be seen. (auth) 


14953 Simple quark-duality-diagram description of n-p charge- 

scattering. Arik, M.; Coon, D.D.; Yu, S. (Brookhaven 
National Laboratory, Upton, New York 11973). Phys. Rev., D; 13: 
No. 7, 2157-2160(1 Apr 1976). 

A precise one-parameter touching has been made to 
charge-exchange data in the non-pion region vertical-bar t vertical- 
bar > or = 0.2 (GeV/c)?. The dual amplitude corresponds to a 
simple quark duality diagram for baryon—baryon scattering. The 
exotic trajectory in such a description provides a large Regge scale 
factor for the rhowfA, exchange, so that the experimentally ob- 
served effective trajectory is flat. (AIP) 


14954 SU(3) content of the Pomeranchuk singularity. Quigg, 
C.; Rabinovici, E. (Fermi National Accelerator Laboratory, 
Batavia, Illinois 60510). Phys. Rev., D; 13: No. 9, 2525-2533(1 
May 1976). 

The SU(3) structure of isoscalar, even-signature meson- 
exchange amplitudes in elastic meson—baryon scattering is ex- 
plored. The forward amplitudes corresponding to singlet and octet 
exchange exhibit complicated energy dependences, neither of 
which can be ascribed to the exchange of a single Regge pole with 
an energy-independent intercept. A contribution identified with 
Pomeron exchange is isolated. It corresponds to a Regge pole with 
intercept above 1. A description in terms of a mostly singlet 
Pomeron and an ideally mixed f° trajectory gives an excellent ac- 
count of total cross sections from 6 to 280 GeV/c. For t < 0, the 
singlet amplitude becomes increasingly dominant over the octet 
amplitude. (AIP) 


STRONG INTERACTIONS, BARYON NO. GREATER THAN 1 
REFER ALSO TO CITATION(S) 14805, 14931, 15087 


14955 Evidence for a low-lying unrenormalized vacuum trajec- 
tory from NN scattering. Dash, J.W.; Navelet, H. (Lawrence 
Berkeley Laboratory, University of California, Berkeley, California 
94720). Phys. Rev., D; 13: No. 7, 1940-1946(1 Apr 1976). 

The apparently anomalous energy dependence of the pp and 

pn elastic polarizations at low energies are used to motivate the ex- 
istence of a low-lying vacuum trajectory o with intercept a/sub 
sigma/ < 0 coupling more strongly to baryons than to mesons. 
a is identified with the medium-range attractive NN force in one- 
boson-exchange models at lower energies. We conjecture that the 
@ trajectory undergoes some nondiffractive renormalization at 
p/sub lab/ approximately-greater-than 30 GeV/c in analogy with 
recent models of the Pomeron. The possible presence of other low- 
lying trajectories is briefly discussed. (AIP) 


PARTICLE INVARIANCE PRINCIPLES AND 
SYMMETRIES 


APPLICATIONS TO STRONG INTERACTIONS 


14956 Short-distance symmetries, the axial anomaly, and the 
conformal group. Beg, M.A.B.; Shei, S. (The Rockefeller Universi- 
ty, New York, New York 10021). Phys. Rev., D; 12: No. 10, 
3092-3097(15 Nov 1975). 

We discuss symmetry at small distances, focusing in particu- 
lar on the implementation of the conformal group. In the 
framework of a theory which generates strong interactions from a 
non-Abelian gauge group, we show that the existence of the axial 
anomaly - which determines the amplitude for 7° yields 2y - as 
well as the nonrenormalization theorem for this anomaly are con- 
sequences of conformal symmetry. (AIP) 


14957 Mass of the charmed pseudoscalar meson in a model of 
broken SU(4) direct-product SU(4) symmetry. Bose, S.K.; Muller- 
Kirsten, H.J.W. (Fachbereich Physik, Universitat Kaiserslautern, 
Germany). Phys. Rev., D; 13: No. 7, 2154-2156(1 Apr 1976). 

A mass relation for pseudoscalar mesons is obtained in a 
broken-chiral-SU(4) -symmetry scheme. An interesting property of 
the chimeral SU(4) group and the Goldstone nature of some of the 
pseudoscalar mesons in certain — limits are exploited for 
the derivation of the relation. (AIP) 


AUGUST 1976 

FIELD THEORY 

REFER ALSO TO CITATION(S) 14932 

14958 (COO— 1545-175) Higgs-type Lagrangians and vortex- 
line and soliton solutions. Hietarinta, J.; Takasugi, E.; Tanaka, K. 


(Ohio State Univ., Columbus (USA). Dept. of Physics). 1975. 
Contract AT(11-1)-1545. 13p. Dep. NTIS $5.50. 

Approximate vortex-line and soliton solutions of the Higgs- 
type Lagrangian are obtained analytically, and the magnetic field, 

tic energy and its root mean square radius, Higgs energy, 
energy between the vector field A/sub and the 
Higgs scalar phi are calculated. The soliton solution for another 
case is commented on. (auth) 


14959 (ORO—3992-253) of a new spin 1/2 
relativistic wave equation. Khalil, M.A.K. (Texas Univ., Austin 
(USA). Center for Particle Theory). Mar 1976. Contract E( 40-1 )- 
3992. 19p. Dep. NTIS $3.50. 

A new sixteen component relativistic wave equation is stu- 
died. It is shown that this manifestly Lorentz covariant equation 
describes particles with unique mass m and spin '/,. A nonsingular 
eta-matrix is also shown to exist. The free wave equation is 
equivalent to the Dirac equation, but when a minimally coupled 
external electromagnetic field is introduced the new equation 
behaves differently from the Dirac equation - for example, the 
magnetic moment of a particle described by the new equation de- 
pends on a free parameter and can thus take on any value includ- 
ing zero. The proposed equation is irreducible and the [/sub p/ 
matrices satisfy a fourth order minimal algebra, and thus I’, is non- 
diagonalizable. Previously examples of irreducible wave equations 
with nondiagonalizable [,, that could continue to propagate 
causally in an external field, were not known. The equation 


proposed is an example of such a theory. (auth) 


14960 Quantum electrodynamics in electron—positron systems. 
Hofstadter, R. (Stanford Univ., CA). pp 869-911 of In Proceedings 
of the 1975 international symposium on lepton and photon interac- 
tions at high energies. Kirk, W.T. (ed.). Stanford, CA; Stanford 
Univ. (1975). 

From International symposium on lepton and photon in- 
— ns at high energies; Stanford, California, USA (21 Aug 

). 

See CONF-750855—. 

A short review of the current status of quantum elec- 
trodynamics (QED) is presented, in addition to background 
material on this subject, new material first presented at this SLAC 
symposium is summarized. All three experimental processes e*e~ 
yields e*te~, e*e~ yields u*p~, e*e~ yields yy are examined and are 
shown to be in accord with the predictions of QED. The first two 
processes are given correctly by QED even up to center-of-mass 
energies of 7.1 and 7.4 GeV respectively. The available results in 
the third process are restricted to 5.2 GeV. Radiative corrections 
are applied and allow appropriate quantitative limits of validity of 
QED to be expressed in several parametric forms. Polarization ef- 
fects in e*e~ collisions are described, and experiments on the 
Lyman-a transition in positronium are discussed. (auth) 


14961 Charge shielding and quark confinement in the massive 

Schwinger model. Coleman, S.; Jackiw, R.; Susskind, L. (Lyman 

Laboratory of Physics, Harvard University, Cambridge, Mas- 

— 02138). Ann. Phys. (N.Y.); 93: No. 1, 267-275(5 Sep 
). 

The Schwinger model is quantum electrodynamics with 
massless fermions in two dimensions. It is known that the asymp- 
totic states of the theory contain no states corresponding to free 
fermions ("quark trapping’’) and that local charge conservation is 
spontaneously broken (‘’Higgs phenomenon’’). We investigate to 
what extent these phenomena persist when the fermion is given a 
bare mass. We find quark trapping but no Higgs phenomenon. The 
second of these results is dependent on mass perturbation theory; 
the first is not. (AIP) 


14962 A field-theoretic study of the Regge-eikonal model. I. 
Bartels, J. (National Accelerator Laboratory, Batavia, Illinois 
60510). Ann. Phys. (N.Y.); 94: No. 1, 1-18(19 Sep 1975). 

__. The Regge-eikonal model in phi* field theory is studied 
within the framework of Gribov's reggeon calculus. A condition is 
derived that indicates what sort of multi-reggeon exchange dia- 
grams are important for large energies, and it is shown that the 
eikonal form is valid only in the weak-coupling limit, i.e., when the 
inner coupling constant of the reggeons goes to zero: g*~1/In s. 
The breakdown of the eikonal approximation outside of this limit 
is shown to be an effect of inelastic intermediate states. (AIP) 
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14963 A field-theoretic study of the Regge-eikonal model. II. 
Bartels, J. (National Accelerator Laboratory, Batavia, Illinois 
60510). Ann. Phys. (N.Y.); 94: No. 1, 19-30(19 Sep 1975). 

A previous study of the Regge-eikonal model in phi® is ex- 
tended to QED. First, we define a reggeon amplitude that is built 
e by tower diagrams, and then study multi-regge exchange by use 

Gribov's reggeon calculus. The situation is essentially the same 
as in phi*: The eikonal approximation is the true high-energy and 
weak-coupling limit (syields~, aln s=fixed), but it breaks down 
outside of the weak-coupling limit. This confirms that the eikonal 
approximation as a model for Regge cuts is not justifiable by field- 
theoretic arguments because of the neglect of inelastic inter- 
mediate states. (AIP) 


14964 Finite-temperature propagators for a rementy 
broken field theory. Dolan, L. (Laboratory for Nuclear Science 
and Department of Physics, Massachusetts Institute of Tech " 
Cambridge, Massachusetts 02139). Phys. Rev., D; 12: No. 10, 
3098-3104(15 Nov 1975). 

Renormalized expressions for finite-temperature propagators 
are obtained in both a weak-coupling and 1/N approximation to 
the O(N) model with negative mass squared and N real scalar 
fields. The weak-coupling results are given in spectral form. These 
Green's functions can be measured directly by allowing a weakly 
coupled interaction with an external probe. The singularity struc- 
ture of the p ators is used to analyze the energy—momentum 
relation of the finite-temperature vacuum excitations, and the 
physical consequences of symmetry restoration are discussed. The 
renormalization prescription at zero temperature is sufficient for 
the finite-temperature theory in the broken-symmetry region as 
well as above the critical point. The tachyon found in the zero- 
temperature large-N limit remains at finite temperature but is now 
mixed in with normal spacelike singularities. (AIP) 


14965 Relativistic quantum transport theory approach to mul- 
tiparticle production. Carruthers, P.; Zachariasen, F. (Theoretical 
Division, Los Alamos Scientific Laboratory, Los Alamos, New 
Mexico 87544). Phys. Rev., D; 13: No. 4, 950-960(15 Feb 1976). 
The field-theoretic description of multiparticle production 
esses is cast in a form analogous to ordinary transport theory. 
inclusive differential cross sections are shown to be given by in- 
tegrals of covariant phase-space distributions. The single-particle 
distribution function F (p, R) is defined as the Fourier transform 
of a suitable correlation function in analogy with the nonrelativistic 
(Wigner) phase-space distribution function. Its transform F (p, q) 
is observed to be essentially the discontinuity of a multiparticle 
scattering amplitude. External-field problems are studied to exhibit 
the physical content of the formalism. When q = 0 one recovers 
the single-particle distribution exactly. The equation of motion for 
F (p, R) generates an infinite hierarchy of coupled equations for 
various distribution functions. In the Hartree approximation one 
obtains nonlinear integral equations analogous to the Vlasov equa- 
tion in plasma physics. Such equations are convenient for exhibit- 
ing collective motions; in particular it appears that a collective 
mode exists in a phi* theory for a uniform infinite medium. It is 
speculated that such collective modes could provide a theoretical 
basis for clustering effects in multiparticle production. (AIP) 


SCATTERING THEORY 


14966 Impact-parameter expansion of the Veneziano am- 
plitude. Wienke, B.R. (Theoretical Division, Los Alamos Scientific 
Laboratory, University of California, Los Alamos, New Mexico 
87544). Phys. Rev., D; 13: No. 3, 668-670(1 Feb 1976). 

An impact-parameter expansion of the Veneziano scattering 
amplitude is obtained and some analytic properties are briefly 
discussed. A simple asymptotic limit to the expansion is also 
furnished for large impact parameter. (AIP) 


14967 Resonance-sum model for Reggeization in the 
of particles with arbitrary spin. King, M.J.; Durand, L.; Wali, K.C. 
(Applied Physics Division, Argonne National Laboratory, Argonne, 
Illinois 60439). Phys. Rev., D; 13: No. 5, 1409-1429(1 Mar 1976). 
Using a field-theoretic description of nonzero-spin particles, 
center-of-mass helicity amplitudes have been obtained which cor- 
respond to pole terms in four-particle reactions with arbitrary-spin 
external particles. Construction of a van Hove-Durand—type 
model starting from these helicity amplitudes (which have a well 
specified kinematic structure in the field-theoretic description) is 
discussed. Special attention has been paid to boson-fermion scat- 
tering. Straightforward Reggeization of helicity amplitudes assum- 
ing linear trajectories is known to produce parity doubling. One 
cannot have a pure fermion Regge pole unaccompanied by cuts. 
This conclusion has important consequences on both fitting data 
using Regge formulas in, say, backward scattering in boson-fer- 
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mion scattering and theoretical considerations such as dual boot- 14973 (LA—6168-MS) Cross-section in 
SIMMER. Soran, P.D. (Los Alamos Scientific Lab. -Mex. 


strap models. (AIP) 


equations. Brayshaw, D.D. (Stanford Linear Accelerator Center, 
Stanford Universi Stanford, California 94305). Phys. Rev., C; 
13: No. 5, 1835- meee May 1976). 

Three-particle scattering theory is reexamined for interac- 
tions which contain singular cores in a finite number of two-body 
partial waves. It is shown that the Faddeev equations do not pos- 
a unique solution for the corresponding t matrix, and hence, 
cannot be used directly to examine ‘’realistic’’ singular core 
models of the N-N interaction. For the special case of a pure 
boundary condition model, alternative one-dimensional equations 
are derived based on the Schrodinger and Faddeev representations. 
These are shown to be completely equivalent, and to uniquely 
specify the three-body observables. The Faddeev version is shown 
to be a special case of the author’s boundary condition formalism. 
Equations suitable for realistic models which include potential tails 
are presented. (AIP) 


NUCLEAR PHYSICS 
REFER ALSO TO CITATION(S) 15351 


14969 (ANL—75-34) Analysis of (n,2n) cross-section measure- 
ments for nuclei up to mass 238. Davey, W.G.; Goin, R.W.; Ross, 
J.R. (Ar National Lab., Ill. Jun 1975. Contract W- 
31-109- 38. 191p. Dep. NTIS $8.5 

All Suitable measurements of "he energy dependence of 
(n,2n) cross sections of all isotopes up to mass 238 have been 
analyzed. The objectives were to display the quality of the mea- 
sured data for each isotope and to examine the systematic depen- 
dence of the (n,2n) cross section upon N, Z, and A. Graphs and 
tables are presented of the ratio of the asymptotic (n,2n) and 
nonelastic cross section to the neutron-asymmetry parameter 
(N—Z)/A. Similar data are presented for the derived nuclear tem- 
perature, T, and level-density parameter, a, as a function of N, Z, 
and A. This analysis of the results of over 145 experiments on 61 
isotopes is essentially a complete review of the current status of 
(n,2n) cross-section measurements. (auth) 


14970 (BNL—20700) Role and use of nuclear theories and 
models in practical evaluation of neutron nuclear data needed for 
fission and fusion reactor design and other nuclear applications. 
Prince, A. (Brookhaven National Lab., Upton, N.Y. (USA)). 
1975. 132p. (CONF-751220—1). Dep. NTIS $6.00. 

From Meeting on the use of nuclear theory in neutron 
nuclear data evaluation; Trieste, Italy (8 Dec 1975). 

A review of the various nuclear models used in the evalua- 
tion of neutron nuclear data for fission and fusion reactors is 
presented. Computer codes embodying the principles of the rele- 
vant nuclear models are compared with each other and with ex- 
perimental data. The regions of validity and limitations of the con- 
ceptual formalisms are also included, along with the effects of the 
numerical procedures used in the codes themselves. Conclusions 
and recommendations for future demands are outlined.15 tables, 
15 figures, 90 references. (auth) 


14971 (COO—3464-17) Final report for the project entitled 
nuclear structure studies. Preiss, 1.L. (Rensselaer Polytechnic Inst., 
Troy, N.Y. (USA). Dept. of or ee Dec 1975. Contract 
AT(11-1)-3464. 28p. on NTIS $4. 

A final progress report is ee for research in 
seca at reactions, decay schemes, heavy ion reactions, and 
an aged — in transfer reactions for '*N and "C with 

n. (SDF) 


14972 (INDC(CCP)—71/U) Anisotropy of elastic scattering of 
neutrons: survey of experimental data and their analysis. Nikolaev, 
M.N.; Bazazyants, N.O. (International Atomic Energy Agency, 
Vienna (Austria). International Nuclear Data Committee). Jan 
1976. Translated A. Schett from Russian report. 291p. Dep. 
NTIS (US Sales Only) $9.25. 

Results and a critical review of all published data on angular 
distributions of elastic neutron scattering are given. Problems on 
the sufficiency of experimental and theoretical information and the 
compatability of results by different authors are considered, and 
the possible causes of divergencies are discussed. The data up to 
15 MeV are represented in the form of graphs. A review of the 
main characteristics of the experimental methods and practically 
the whole bibliographic information on the problems considered 
are given. 150 figures, 33 tables and 237 references. (auth) 


(USA)). Nov 1975. Contract W-7405-eng-36. 5p. Dep. NTIS 
$4.50. 


The cross-section methodol incorporated in_ the 
SIMMER code is described. Data base for all cross sections is the 
ENDF/B system with various progressing computer codes to group 
collapse and modify the group constants which are used in 
SIMMER. Either infinitely dilute cross sections or the Bondarenko 
formalism can be used in SIMMER. Presently only a ——— 
treatment is considered, but preliminary macroscopic algorithms 
have been investigated. (auth) 


14974 (LA—6193-PR) Theoretical Division annual report, FY 
1975. Carruthers, P.A. (Los Alamos Scientific Lab., N.Mex. 
(USA)). Feb 1976. Contract W-7405-Eng-36. 233p. Dep. NTIS 
$9.00. 

This report presents an overview of the activities in the 
Theoretical Division and a summary of research highlights during 
FY 1975. It is intended to inform a wide audience about the 
theoretical work of the LASL and, therefore, contains introductory 
material which places recent advances in a broader context. The 
report is organized into two special interest reports: reactor safety 
research and the Advanced Research Committee, and 11 reports 
from the T-Division group leaders on the work of their respective 
groups. Main interests and responsibilities are outlined including 
the relationship of the group's work to the work of other T-Divi- 
sion groups and other divisions at the Laboratory. The description 
of research highlights for FY 1975 explains in a fairly simple, 
straightforward ma.iner the major recent advances and their sig- 
nificance. Each group report is followed by a publication list for 
FY 1975 (330 references) and a list of talks given outside the 
Laboratory (140 references). 29 figures. (auth) 


14975 (ORNL—5114) Nuclear decay data for selected 
radionuclides. Martin, M.J. (ed.). (Oak Ridge National Lab., Tenn. 
(USA)). Mar 1976. Contract W-7405-eng-26. 54p. Dep. NTIS 
$5.50. 


Contained in this report are tabulations of the atomic and 
nuclear radiations emitted by 194 radioactive nuclides. The nuclei 
included comprise most of those currently of interest in medical 
practice or research, health physics, industry, nuclear power, en- 
vironmental impact studies, and as reference standards. Listed in 
tabular form are recommended values for half-lives, energies, in- 
tensities (probabilities per decay), and equilibrium absorbed-dose 
constants for each of the atomic and nuclear radiations emitted by 
these radioactive atoms. (auth) 


14976 (ORNL/TM—5249) Modification number one to the 
coupled 100n-21y cross section library for EPR calculation. Ford 
Ill, W.E.; Santoro, R.T.; Roussin, R.W.; Plaster, D.M. (Oak Ridge 
National Lab., Tenn. (USA)). Mar 1976. Contract W-7405-eng- 
26. 33p. Dep. NTIS $5.00. 

The EPR ANISN-formatted 100-group neutron and 21- 
group gamma-ray cross section library has been modified by the 
addition of data for 20 materials, by the addition of reaction cross 
sections for calculating tritium and helium production, and by the 
addition of kerma factors. The EPR 100-group master cross sec- 
tion library has been modified by the addition of data for 19 
materials. Procedures used to generate these cross sections and the 
organization of the libraries are described. 


14977 (ORO— 1067-14) Annual report [on nuclear physics]. 
(Triangle Universities Nuclear Lab., Durham, N.C. (USA)). 31 
Dec 1975. 144p. (TUNL—14). Dep. NTIS $6.00. 

A summary is given of work completed and continued dur- 
ing 1975 in the areas of neutron and fission physics, charged-parti- 
cle reactions, and theory. (SDF) 


14978 (ORO—4936-1) Progress report on nuclear spectroscop- 
ic studies, June 1, 1975—May 31, 1976. Bingham, C.R.; Riedinger, 
L.L. (Tennessee Univ., Knoxville (USA)). 1 Mar 1976. Contract 
E(40-1 )-4936. 81p. Dep. NTIS $5.00. 

Progress is reported for research programs involving studies 
<+ ad nuclear reactions, and energy level structure of nuclei. . 
(SD 


14979 Radioactive-nuclide decay data in science and technolo- 
ey Reich, C.W.; Helmer, R.G. (Aerojet Nuclear Co., Idaho Falls, 
). Natl. Bur. Stands. (U.S.), Spec. Publ.; 1: 14-20(Oct 1975). 

From Proceedings on nuclear cross section and technology; 
Washington, District of Columbia, USA (3 Mar 1975). 
NBS-SPEC.PUBL.—425( Vol. 1); CONF-750303—PI. 
The scope of ENDF/B has recently been expanded to in- 
clude radioactive-nuclide decay data. In this paper, the content 
and organization of the decay data which are included in ENDF/B 
are presented and discussed. The application of decay data in a 
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wide variety of nuclear-related activities is illustrated by a number 
of examples. Two items pointed up by the ENDF/B decay-data 
compilation effort are treated: the identification of deficiencies in 
the data; and the importance of a radioactive-nuclide metrology ef- 
fort oriented toward supplying these needs in a systematic fashion. 
3 figures, 2 tables. (au 


NEUTRON INTERACTIONS WITH MATTER 


= ALSO TO CITATION(S) 13148, 13152, 15105, 15106, 
151 


14980 (DPST—70-233) ANISN: SRL. Clark, H.K.; Hootman, 
H.E. (Du Pont de Nemours (E.I.) and Co., Aiken, S.C. (USA). 
Savannah River Lab.). 22 Jan 1970. SSp. Dep. NTIS $4.50. 

This memorandum describes the input required for using 
the ANISN code for criticality and shielding problems. Both input 
and output of the standard ANISN code have been modified for 
increased convenience to the user. Hansen-Roach cross sections 
have been added for criticality calculations. A dose rate output 
tion was added and a 22 group coupled neutron-gamma nucli 
cross section library has been generated to allow analysis of com- 

x shield compositions with restricted computer core volumes 
(<400 k). W. W. Engle’s User's Manual has been updated and ex- 
to reflect the locally incorporated options. Sample 
problems for both criticality and shielding applications have been 
included to aid the user in interpreting the input format. (auth) 


14981 (LA—6219-MS) LINX and BINX: CCCC utility codes 
for the MINX multigroup processing code. MacFarlane, R.E.; Kid- 
man, R.B. (Los Alamos Scientific Lab., N.Mex. (USA)). Jan 1976. 
Contract W-7405-Eng-36. 22p. Dep. NTIS $4.50. 

The LINX and BINX codes were written to manipulate mul- 
tigroup cross-section libraries in the CCCC format. The LINX 
code is used to merge two ISOTXS or BRKOXS libraries. The 
BINX code is used to convert any ISOTXS, BRKOXS, or 
DLAYXS library from binary to BCD mode or back with the op- 
tion to list all or any part of the library. These codes are utilities 
for the MINX multigroup processing system. 2 tables (auth) 


14982 (ORNL/CSD—7) Users guide to MORSE-SGC. Fraley, 
S.K. (Oak Ridge National Lab., Tenn. (USA)). Mar 1976. 53p. 
Dep. NTIS $4.50. 

The MORSE-SGC (Super Grouped Cross Section) code is a 
version of the MORSE code which reduced the core size require- 
ments to solve problems with large cross-section storage require- 
ments. This version of the MORSE code is available with both an 
improved combinatorial geometry package and a KENO geometry 
package. Other changes were also nceoeatat in the code to 
make problem formulation more convenient. 11 tables. (auth) 


14983 (ORNL/TM—S5220) Analysis of neutron scattering and 
gamma-ray production integral on for neutron 

from 1 to 15 MeV. Cramer, S.N.; Oblow, E.M. (Oak 
Ridge National Lab., Tenn. (USA)). Mar 1976. Contract W-7405- 
eng-26. 63p. Dep. NTIS $4.50. 

Two integral experiments of neutron scattering and gamma- 
fay production from nitrogen samples performed at Intelcom 
Radiation Technology and Oak Ridge National Laboratory were 
analyzed with Monte Carlo calculations. The experimental results 
include angular-dependent NE-213 detector count rates for both 
scattered neutrons and gamma-ray production from a spherical 
dewar of liquid nitrogen pulsed with a neutron beam with energies 
from | to 20 MeV. Additional results were reported in the ORNL 
experiments for unfolded scattered neutron and gamma-ray 
production spectra as a function of detector angle in broad in- 
cident neutron energy bins. Multigroup Monte Carlo calculations 
were made to analyze all the reported results. Conclusions were 
drawn about the status of the ENDF/B-IV nitrogen cross-section 
data file from the comparison of calculated and experimental 
results. | table, 44 figures. (auth) 


14984 (ORNL/TM—5295) AXMIX program for cross section 
mixing and library ai mt. Haynes, G.C. (Oak Ridge Na- 
tional Lab., Tenn. (USA)). Mar 1976. Contract W-7405-eng-26. 
46p. Dep. NTIS $4.00. 

__ _AXMIX is a FORTRAN IV computer code written to pro- 
vide the user a tool for creating cross-section data sets for ANISN 
and DOT from cross-section sets already available on cards, 
nuclide-organized libraries, and group-independent data sets. Nu- 
merous options, including adjointing, P/sub n/ adjustments, and 
changing table length, are available to give the user broad flexibili- 
ty. The number of energy groups which will fit into the core al- 
located is determined first. If all groups will fit, the solution is 
Straightforward; if not, then the maximum number of groups which 
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by using direct access I/O and 
storage disks. Some flexibility in applying AXMIX is lost when 
cross sections to be proce contain upscatter. A ial section 
on upscatter is included in the . AXMIX is written for IBM 
System 360 computers with at least 1SOK bytes of memory. 
Problems of a practical nature require from 2 to 20 seconds of 
CPU time on a 360/91 computer. Ruaning time is inversely pro- 
portional to the number of groups of data which will fit into core 
memory. I/O time is 50 to 100 times CPU time. (RWR) 


14985 (ORO—4750-3) Assessment of flat-flux and flat-source 
in resonance cross sections. Final 

, R.A.; Kirby, K.D. (Georgia Inst. of Tech., Atlanta (USA). 
School of Nuclear Engineering). 1 Jul 1975. Contract AT(40-1)- 
4750. 49p. Dep. NTIS $4.00. 

Effective resonance cross sections used in the analysis of 
heterogeneous reactors have generally been obtained through the 
use of equivalence theory and/or integral transport theory. One 
fundamentally restrictive assumption common to equivalence 
theory and most integral transport methods is the flat-source ap- 
proximation. The assessment of this approximation was recently 
completed and comprised the following: a. Comparison of the 
broad group cross sections of **U in the resolved resonance region 
using: i. the flat-source approximation ii. the exact source distribu- 
tion iii. the rational approximation with a Levine type factor; b. 
Comparisons in (a) for three types of reactors: i. typical ZPR-as- 
sembly ii. LMFBR commercial power station iii. light-water power 
reactor. The main conclusion was that even though there were sig- 
nificant differences between the exactly calculated escape proba- 
bilities and those calculated with the flat-source approximation, ad- 
ditional differences between the general energy-dependent 
reciprocity and the energy-independent (but often erroneously ap- 
plied as reciprocity relation almost completely 
compensated for the error in the flat-source escape probabilities. 
Due to this unusual and somewhat unexpected compensating ef- 
fect, the effective capture cross sections of **U in the resolved 
resonance — generated by the three methods stated earlier, 
were essentially the same. 7 tables, 7 figures. (auth) 


14986 (UCRL—50400( Vol.5)(Rev.1)) Integrated system for 
production of neutronics and photonics calculational constants. 
Volume 5, revision 1. CLYDE, a code for the production of calcula- 
tional constants from nuclear data. Doyas, R.J.; Dye, R.E.; Hower- 
ton, R.J.; Perkins, S.T. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). 30 Sep 1975. Contract W-7405-Eng- 
48. 113p. Dep. NTIS $4.00. 

In the past several years, the Lawrence Livermore Labora- 
tory CLYDE code has been revised and modified extensively. 
Processing of photon production was incorporated, and the 
processing of higher-order S/sub n/ transfer matrices was speeded 
up. A Doppler broadening option was also added. On the other 
hand, the CLYDE routines that process evaporation models and 
cumulative probability distributions (I = 5,6) were deleted. The 

rocessing of Monte Carlo output was spun off into a separate 
code, CTART. 3 figures, 11 tables. (auth) 


14987 (WARD-XS—3045-10) Physics evaluations and applica- 
tions. progress report for period ending July 31, 1975. 
Yarbrough, M.B.; Davis, W.; Bortz, A.B. (Westinghouse Electric 
Corp., Madison, Pa. (USA). Advanced Reactors Div.). Mar 1976. 
Contract E(11-1)-3045. 25p. AT. 

The SPHINX program tape to be released was completed. 
This tape includes the resonance self-shielding module, the diffu- 
sion theory module, and the transport theory module. The 
resonance and diffusion modules contain, in separate overlays, two 
sets of coding, one for problems using cross sections with up to 60 
energy groups, and another for problems using cross sections with 
up to 240 groups. Activities in support of the CSEWG Subcommit- 
tee on Data Testing included continued analysis of CSEWG 
benchmark critical assemblies by using the SPHINX code and 
ENDF/B-IV data. A tape containing processed cross sections from 
SPHINX analysis of an infinite homogeneous reactor core model 
was prepared for inter-laboratory comparisons. (RWR) 


14988 Nonlinear analysis procedure for evaluation of resonance 
range capture cross sections. Steen, N.M. (Bettis Atomic Power 
Lab., West Mifflin, PA). Trans. Am. Nucl. Soc.; 22: 662-663(Nov 
1975). 

From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


14989 Self-shielded cross sections for neutron transport in iron. 
MacFarlane, R.E. (Los Alamos Scientific Lab., NM); Becker, M. 
Trans. Am. Nucl. Soc.; 22: 668-669(Nov 1975). 

From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 
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14990 How accurate are self-shielding factors. Segev, M. 
(Argonne National Lab., IL). Trans. Am. Nucl. Soc.; 22: 711- 
712(Nov 1975). 

From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


14991 Critical examination of low-order quadratures 
statistical integrations. Hwang, R.N.; Hen n, H. Il. (Argonne 
National Lab., IL). Trans. Am. Nucl. Soc.; 22: 712-713(Nov 1975). 

From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


14992 Monte Carlo studies of target/moderator configurations 
for the weapons neutron research facility. Russell, G.J.; Seeger, 
P.A.; Fluharty, R.G. (Los Alamos Scientific Lab., NM). Trans. Am. 
Nucl. Soc.; 22: 715-716(Nov 1975). 

From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


14993 Neutron from an enriched ***U sphere. 4 
C.E.; Auchampaugh, G.F.; Silbert, M.G.; Hemmendinger, A.; 
Hunter, R.E.; Taylor, W.M. (Los Alamos Scientific Lab., NM). 
Trans. Am. Nucl. .; 22: 716-717(Nov 1975). 

From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


14994 NJOY: a neutron and cross-section processing 
system. MacFarlane, R.E.; Boicourt, R.M. (Los Alamos Scientific 
Lab., NM). Trans. Am. Nucl. Soc.; 22: 720(Nov 1975). 

From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


14995 Investigation of **U intermediate structure importance. 
Burns, T.J.; Weisbin, C.R. (Oak Ridge National Lab., TN). Trans. 
Am. Nucl. Soc.; 22: 724-726(Nov 1975). 

From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


14996 Method to calculate induced radioactivity using existing 
codes. Wilcox, T.P. (Univ. of California, Livermore). 
Trans. Am. Nucl. Soc.; 22: 816(Nov 1975). 
From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


14997 _ Development, generation, and testing of the DCTR fine- 
group cross-section . Roussin, R.W. (Oak Ridge National 
Lab., TN); Weisbin, C.R.; White, J.E.; Greene, N.M.; Johnson, 
R.H. Trans. Am. Nucl. Soc.; 22: 820-821(Nov 1975). 

From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


14998 Fictitious scattering multigroup cross sections. Cramer, 
S.N.; Engle, W.W. Jr. (Oak Ridge National Lab., TN). Trans. Am. 
Nucl. Soc.; 22: 821(Nov 1975). 

From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


14999 (LA-tr—76-5) Cross sections for creation of damage. 
Lott, M.; Genthon, J.P.; Gervaise, F.; Mas, P.; Mougniot, J.C.; Van 
Doan, N. 1976. Translated from pp 89-126 of symposium on appli- 
cations of nuclear data in science and technology, Paris, France, 
March 12—16, 1973. 43p. Dep. NTIS $4.00. 

Differential cross sections representing the rate of creation 
of damage are established; with these it is possible to calculate the 
simplest quantities associated with irradiation—i.e., the energy im- 
parted to the material in the form of elastic collisions and the 
number of displacements per atom. The data necessary for calcu- 
lating these damage functions are: (a) the neutron cross sections 
(elastic and inelastic) with their angular distributions; with these it 
is possible to calculate the spectrum of the (primary) recoil atoms 
associated with a neutron collision; (b) the energy given up and 
the number of atoms displaced by the primary atom, which are 
calculated by means of Lindhardt’s universal curve, the results of 
which are compared with those of a collision-by-collision calcula- 
tion of the displacement cone. The ARTUS and SOURCE codes 
are used in calculating with these data the energy imparted to the 
lattice and the number of displacements per atom. ARTUS X is 
linked with the UKNDF file. Results are given for all usual cases of 
common metals and steel. The cross sections necessary for calcu- 
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lating rates of creation of gas (H and He) in irradiated metals are 
reviewed. 10 tables, 10 figures. (auth) 


NUCLEAR PROPERTIES AND REACTIONS, A=1- 
5, THEORETICAL 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 15095, 15098 


15000 (LA—6186-MS) Tabulated p—‘He phase shifts. 
Dodder, D.C.; Hale, G.M.; Jarmie, N.; Jett, J.H.; Keaton, P.W. Jr.; 
Nisley, R.; Witte, K. (Los Alamos Scientific Lab., N.Mex. (USA)). 
Dec 1975. Contract W-7405-Eng-36. 11p. Dep. NTIS $4.50. 

This table contains calculated phase shifts for p—‘He elastic 
scattering from 0 to 17 MeV at intervals suitable for linear inter- 
polation. (auth) 


15001 Three-body of *He. Gibson, B.F.; 
Lehman, D.R. (Theoretical Division, Los Alamos Scientific 
Laboratory, University of California, Los Alamos, New Mexico 
87545). Phys. Rev., C; 13: No. 2, 477-488(Feb 1976). 

Cross sections for three-body photodisintegration of *He are 
calculated in the electric-dipole approximation. The calculation is 
performed within the context of exact three-body theory with the 
two-nucleon interactions represented by s-wave, spin-dependent 
separable potentials fitted to low-energy nucleon-nucleon scatter- 
ing data. The photodisintegration amplitude is expressed in terms 
of the fully-off-shell nucleon plus correlated-pair amplitudes, a 
method applicable to any weak-process disintegration amplitude. 
The numerical results indicate: (1) The *He(-y,n)2p total cross sec- 
tion has a peak value of approximately 1 mb. (2) The neutron 
spectra for *He(y,n)2p and the proton spectra for *He(y,p) np 
pe sharply in the region of the strong p-p final state interaction. 
(AIP) 
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5, EXPERIMENTAL 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 14874 


15002 §(COO—2218-17) Fusion cross sections and reactivities. 
Miley, G.H.; Towner, H.; Ivich, N. (Illinois Univ., Urbana (USA)). 
17 Jun 1974. 120p. Dep. NTIS $5.50. 

Cross section and reactivity data are summarized for several 
important fusion reactions. Reactivities are included for both Max- 
wellian plasmas and beam-Maxwellian target fusion. Equations, 
tabular and also graphical presentations are included for con- 
venience in a variety of applications. (auth) 


15003 Polarization transfer in p-*He elastic scattering. Harde- 
kopf, R.A.; Armstrong, D.D. (Los Alamos Scientific Laboratory, 
University of California, Los Alamos, New Mexico 87545). Phys. 
Rev., C; 13: No. 3, 900-906(Mar 1976). 

Angular distributions of the polarization transfer coefficients 
K /subx//sup prime//subx/, K /subx//sup prime//subz/, and K /sup 
yprime//suby/ (Wolfenstein parameters R, A, and D) were mea- 
sured at 16.2 MeV for *He(p,p) elastic scattering. The angular 
range covered was 30degree to 90degree (lab) in 1Odegree steps. 
The experiment used a polarized proton beam of 150 to 200 nA, a 
liquid-nitrogen cooled *He gas target, and a ‘He-filled proton 
polarimeter. The transfer coefficients are well described by an R- 
matrix analysis of the p-*He system. (AIP) 


NUCLEAR PROPERTIES AND REACTIONS, A=6- 
19 THEORETICAL 


ENERGY LEVELS AND TRANSITIONS 


15004 Further comment on spurious center-of-mass motion. 
McGrory, J.B. (Oak Ridge National Lab., TN); Wildenthal, B.H. 
Phys. Rev., B; 60: No. 1, 5-8(22 Dec 1975). 

Arguments are presented which indicate the Gloeckner- 
Lawson prescription for eliminating states with spurious center-of- 
mass motion from highly truncated shell-model calculations is not 
generally useful. (auth) 
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ENERGY LEVELS AND TRANSITIONS 
REFER ALSO TO CITATION(S) 15010 


15005 Energy levels of '*N. Maguire, C.F.; Hendrie, D.L.; 
Scott, D.K.; Mahoney, J.; Ajzenberg-Selove, F. (Lawrence 
Berkeley Laboratory, University of California, Berkeley, California 
94720). Phys. Rev., C; 13: No. 3, 933-936(Mar 1976). 
A study of the excited states of '*N has been made using the 
"C(3He,t)'*N reaction at E (*He) =49.3 MeV and the Berkeley 
netic spectrometer. We confirm a state of E/subx/=2.415+- 
0.020 MeV, I/sub c.m./=45+-15 keV, and we report four new 
states '"*N* (6.10, 7.13, 9.42, 9.90) with [/sub c.m./~0.3, 0.5, 
~0.2, and 0.1 MeV. Comparison with earlier (*He,n) work reveals 
some inconsistencies, and comparison with the analog region in the 
mirror nucleus '*B shows that the structure of '*N remains poorly 
known. (AIP) 


15006 T=2 states in "°C and 'B. Ashery, D.; Zisman, M.S.; 
Goth, G.W.; Wozniak, G.J.; Weisenmiller, R.B.; Cerny, J. 
(Lawrence Berkeley Laboratory, and Department of Chemistry, 
University of California, Berkeley, California 94720). Phys. Rev., 
C; 13: No. 4, 1345-1351(Apr 1976). 

The “C(p, t)"*C and C(p, *He)'*B reactions have been in- 
vestigated at E/sub p/=54 MeV. The lowest 0*, T=2 state in '"C 
was identified at 27.57 +- 0.03 MeV and a higher T=2 state was 
found at 29.63 +- 0.05 MeV. Their analogs in '*B were found at 
12.72 +- 0.07 and 14.82 +- 0.10 MeV, respectively. In a separate 
coincidence experiment, the proton and a decay modes of the T=2 
states in '"*C were studied. The 27.57 MeV state decays (30 +- 10) 
% by proton emission and less than 10% by a@ emission. The 29.63 
MeV = decays by about 80% proton emission and 20% a emis- 
sion. (AIP) 
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REFER ALSO TO CITATION(S) 15005, 15006 


15007 (ORO—4856-28) Pion production in *He collisions on 
complex nuclei: a comparison of theory with experiment. Fulcher, 
L.P.; Banerjee, M.K. (Bowling Green State Univ., Ohio (USA); 
Maryland Univ., College Park (USA). Dept. of Physics and As- 
tronomy). 1976. 33p. Dep. NTIS $4.00. 

he BLSZ theory of inclusive pion production is applied to 
the (p,w*) and the (*He,7°) reactions on '*C. The calculations are 
based on plane waves for the projectile and pion wave functions 
and are compared with experiments. The effects of distortion are 
considered. The magnitudes of the (p,7*) reaction cross sections 
are comparable to the experimental values, but for the (*He,7°) 
case the theoretical results are four or five orders of magnitude 
larger than the experiments. (auth) 


15008 Thick target measurement technique for determining 
nuclear reaction rates. Roughton, N.A. (Regis Coll., Denver); 
Fritts, M.J.; Peterson, R.J.; Hansen, C.J.; Zaidins, C.S. Natl. Bur. 
Stands. (U.S.), Spec. Publ.; 1: 69-72(Oct 1975). 
From Proceedings on nuclear cross section and technology; 
Washington, District of Columbia, USA (3 Mar 1975). 
 NBS-SPEC.PUBL.—425( Vol. 1); CONF-750303—P1. 

_. A technique for measuring nuclear cross sections using 
thick targets and an empirical approximation for energy loss has 
been developed. Over the past two years we have measured thick 
target yields of over thirty nuclear reactions of interest in as- 
trophysics and CTR applications. From these yields average cross 
sections and thermonuclear reaction rates, N/sub A/(sigma v), can 
be derived. The technique and data analysis methods are descri 
— examples of our results are given. 1 figure, 2 tables. 
aut 


15009 Oscillations in the excitation function for fusion 
of "O+"C, Sperr, P.; Vigdor, S.; Eisen, Y.; Henning, W.; Kovar, 
D.G.; Ophel, T.R.; Zeidman, B. (Argonne National Laboratory, 
Argonne, Illinois 60439). Phys. Rev. Lett.; 36: No. 8, 405-408(23 
Feb 1976). 

The total fusion cross section for the '*O+'*C system has 
been measured in the ranges 13 MeV< or =E/sub c.m./< or =27 
MeV. The cross section is found to increase with bombarding 


. 
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energy up to E/sub c.m./=17 MeV but to stay roughly constant at 
higher energies, in qualitative agreement with predictions of cur- 
rent models. Superimposed on this average cross section behavior 
nee oscillations are observed with a period of about 3—4 
MeV (c.m. energy). (AIP) 


15010 Spectroscopic utility of the two-proton pick-up (°Li, *B) 
reaction. Weisenmiller, R.B.; Jelley, N.A.; Wilcox, K.H.; Wozniak, 
G.J.; Cerny, J. (Department of Chemistry and Lawrence Berkeley 
Laboratory, University of California, Berkeley, California 94720). 
Phys. Rev., C; 13: No. 3, 1330-1333(Mar 1976). 

Data for the (®Li, "B) reaction on targets of B, "°C, "C, 
and '*O at 80 and 93 MeV are presented. Spectroscopic selectivity 
is observed and evidence for the dominance of spatishty symmetric 
transfer of the two protons is shown. On the T/subz/=0 targets a 
close similarity is found to the analogous (p, t) reaction, and the 
a aa indicate the location of low-lying |p-shell states in "Be. 
(AIP) 


15011 a the finite-range distorted-wave Born approxi- 
mation for ''B('°O, TN)EC, Delic, G. (Lawrence Berkeley Labora- 
ory: Berkeley, California 94720). Phys. Rev. Lett.; 36: No. 11, 
569-572(15 Mar 1976). 

Two-dimensional quadrature formulas with a minimal 
number of points are applied to the computation of the double 
radial integral in the finite-range distorted-wave Born approxima- 
tion for nuclear reactions. The resulting code KUNDRY is fast, 
especially in cluster transfer reactions where the integrated area is 
largest. The code was used to investigate the reaction ''B('*O, 
'5N)"C and the coherent interference between the proton and 
alpha-cluster transfer reaction mechanisms. (AIP) 


NUCLEAR PROPERTIES AND REACTIONS, A=20- 
38, EXPERIMENTAL 
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15012 Investigation of high-spin states in “Ar. Kolata, J.J.; Ol- 
ness, J.W.; Warburton, E.K.; Poletti, A.R. (Brookhaven National 
Laboratory, Upton, New York 11973). Phys. Rev., C; 13: No. 5, 
1944-1951(May 1976). 

The high-spin states formed in “Ar following the fusion of 
MN 18O and projectiles with targets of Mg, *’Al, and **Si 
have been investigated. Angular distribvtion, linear polarization, 
and y-y coincidence data on the y rays emitted by these states 
were utilized to construct a decay scheme for “Ar, and to suggest 
probable spin-parity assignments for several new high-spin states. 
Results of lifetime measurements for several of these states are 
presented, and a comparison of the experimental level energies to 
the predictions of a simple weak-coupling calculation and a large- 
basis shell model calculation is given. (AIP) 
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REFER ALSO TO CITATION(S) 15008, 15021 


15013 (CONF-740701—, pp 95-105) Production of isomers by 
the cyclic activation method. Salaita, G.N.; Eapen, P.K. (Southern 
Methodist Univ., Dallas). Jul 1974. 

From 2. international conference on nuclear methods in en- 
vironmental research; Columbia, Missouri, USA (29 Jul 1974). 

In Proceedings of the second international conference on 
nuclear methods in environmental research. 

The isomeric states formation cross sections for 14.8 MeV 
neutron reactions in Mg, Al, As, Y, In, Hf, Tl, Pb, and Bi were 
measured using the cyclic activation technique and a high resolu- 
tion Ge(Li) detector. Isomeric activities originating from the vari- 
ous isotopes of lead and thallium were separated by proper choice 
of cyclic timing parameters and energy discrimination. Long lived 
isomeric and ground state activities were investigated through con- 
ventional activation method. The isomeric cross section ratios, 
sigma/sub m//sigma/sub g/ for six elements, were measured and 
compared to the theoretical predictions of the Huizenga-Van- 
denbosch method. The half-lives of short-lived activities were 
determined using a wide range time-to-pulse height converter and 
a multi-channel analyzer. 


15014 Back-angle “He and a-particle elastic scattering from 
27Al. Fulmer, C.B.; Hensley, D.C.; Hafele, J.C.; Foster, C.C.; 
O'Fallon, N.M.; Eidson, W.W.; Gronemeyer, S.A. (Oak Ridge Na- 
tional Laboratory, Oak Ridge, Tennessee 37830). Phys. Rev., C; 
13: No. 3, 937-943( Mar 1976). 

Back-angle elastic scattering measurements were performed 
for He and a particles on *’Al targets. Data were obtained at 11 
energies between 14 and 31 MeV for “He particles and at 15 ener- 
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gies between 13 and 40 MeV for a particles. 180de elastic 
cross sections for a particles are a factor of ~100 larger than 
those for *He particles of the same energy. The a-particle angular 
distributions all peak at 180degree, whereas mimina at | 80degree 
are observed in some of the *He angular distributions. A number 
of optical-model analyses were performed on the data, and the 
results of the analyses show a pronounced energy dependence of 
the absorption term of the potential for a particles but not for *He 
particles. (AIP) 
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15015 (ORO—4856-46) Projection treatment of sin- 
resonances. Lev, A.; Beres, W.P. (Maryland Univ., Col- 
Park (USA). Dept. of Physics and Astronomy). Jan 1976. 

13p. Dep. NTIS $3.50. 

A projection operator method is used to obtain the energy 
and width of a single particle resonance. The resonance energy is 
found without scanning. An example of the first g/sub 9/2/ neutron 
resonance in “°Ca is given and compared with the traditional phase 
shift method. The results of both approaches are quite similar. 4 
figures. (auth) 
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15016 (COO— 1779-49, pp 177-183) Observation of M5 and 
E6 transitions from the decay of /sup 53m/Fe. Black, J. [nd]. 

In Nuclear chemistry research at Michigan State University. 
Annual report for calendar year 1970. 

A decay scheme of /sup 53 m/Fe including the newly found 
1712.6-keV MS and 3040.6-keV E6 transitions is proposed. (auth) 


15017 (COO—1779-49, pp 184-191) In-beam study of the 
decay of “Sc to “Ca. Black, J. [nd]. 

In Nuclear chemistry research at Michigan State University. 
Annual report for calendar year 1970. 

On-line gamma-ray spectroscopy is used to study the short 
lived isotopes and “Sc. (BJG) 


15018 (COO—1779-49, pp 192-193) Superallowed decay of 
the analog state /sup 53m/Co to /sup 53m/Fe. Black, J. [nd]. 

In Nuclear chemistry research at Michigan State University. 
Annual report for calendar year 1970. 

A search for a gamma decay branch of /sup 53 m/Co is 
discussed, and evidence for such a decay branch was not found. 
(BJG) 


15019 (COO— 1779-49, pp 194-198) Search for three-particle 
isomeric states in “Ti and “Sc. Black, J. [nd]. 

In Nuclear chemistry research at Michigan State University. 
Annual report for calendar year 1970. 

High-spin, three-particle states analogous to that discovered 
in *Fe are looked for in “Ti and “Sc. Preliminary experiments 
limited to activities with half-lives greater than 15 seconds do not 
support the existence of such states. However, indications are that 
the half-life of the '/,- state of “Ti is shorter than one second. 
The '/,~ state in “Sc is believed to be very similar to the “Fe 
case. (BJG) 


ENERGY LEVELS AND TRANSITIONS 
REFER ALSO TO CITATION(S) 15016, 15019, 15023 


15020 (COO— 1779-49, pp 199-201) (p,ny) reactions. Warner, 
R.; Samuelson, L. [nd]. 

In Nuclear chemistry research at Michigan State University. 
Annual report for calendar year 1970. 

States in Co are examined via the gamma-rays emitted 
from the products of (p,n) reactions near the threshold for produc- 
tion of each successive excited state. (auth) 


15021 High-spin states in **Ca. Robinson, R.L.; Kim, H.J.; Mc- 
Grory, J.B.; Smith, G.J.; Milner, W.T.; Sayer, R.O.; Wells, J.C.; 
Lin, J. (Oak Ridge National Laboratory, Oak a Tennessee 
37830). Phys. Rev., C; 13: No. 5, 1922-1935(May 1976). 


Levels in “Ca excited by the **Si('*O, 2p) reaction have 
been investigated with E160 = 36—42 MeV. y-ray angular dis- 


ERA VOL. 1, NO.8 


tributions and yy an correlations relative to the beam 
direction have been determined. Level energies, decay modes, 
spins, parities, and y-ray radiative admixtures were extracted. 
Level energies in keV and Bs eyes J/sup pi/’s are: 4099.9 (5-), 
5491.4 (5*), 5744.1 (5~), 6144.5 (6*), 6408.8 (7*), 6553.9 (77), 
7368.7 or 8~), and 8297.9 +- 1). These as- 
signments differ from those reported recently by Warburton, 
Kolata, and Olness. (AIP) 


MOMENTS AND SPIN 
REFER ALSO TO CITATION(S) 15020 
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15022 Neutron cross section of “Mn below 240 keV. 
Mughabghab, S.F. (Brookhaven National Lab., Upton, NY). Trans. 
Am. Nucl. Soc.; 22: 661-662(Nov 1975). 

From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


15023 *Se(a, d)*’Ti reaction. Hardie, G.; Meyer-Schutz- 
meister, L.; Gloeckner, D.; Braid, T.H. (Argonne National Labora- 
wy: Argonne, Illinois 60439). Phys. Rev., C; 13: No. 5, 1874- 
1883( 


May 1976). 
Using a split-pole magnetic spectrograph, the “Sc(a, d)"Ti 
reaction was studied at E (a) =25 MeV and with a range of angles 
from 7degree to SOdegree. These measurements are compared 
with results we obtained using the “Sc(*He, p)*’Ti reaction. One 
result of this comparison is the identification of candidates for 
states with high spin. The major emphasis of this paper is the study 
of such states. Two-particle spectroscopic amplitudes are calcu- 
lated using an (f,/.)’ model, assuming an inert “Ca core. Zero- 
range distorted-wave Born-approximation calculations are then 
performed with these amplitudes. A comparison between these 
shell-model calculations and the experimental results indicates that 
the states at 4.506 and 3.583 MeV have J/sup pi/'s of 19/2~ and 
17/2-. A second result of the comparison between the (a@, d) and 
(He, p) reactions concerns the nature of the 3.22-MeV state in 
“Ti. It is strongly populated with an orbital angular momentum 
transfer of 0 by the (*He, p) reaction and only weakly populated 
the (a, d) reaction, suggesting that it is formed by the transfer 
a neutron-proton pair with , T=1. This is similar to the 
transfer forming the state at 7.346 MeV, the analog of the ‘Sc 
ground state. (AIP) 
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15024 (BNL-NCS—50468) Neutron cross sections of “Co 
below 100 keV. Mughabghab, S.F.; Krieger, T.J. (Brookhaven Na- 
tional Lab., Upton, N.Y. (USA)). Apr 1975. Contract E(30-1)-16. 
45p. (ENDF—229). Dep. NTIS $5.50. 

The neutron cross sections for *Co have been evaluated in 
the energy range 10-5eV-100 keV for ENDF/BIV. Total and scat- 
tering cross sections are described by multilevel Breit-Wigner 
resonance parameters and the capture cross section is calculated 
using a single level Breit-Wigner formalism. The evaluation differs 
from the previous ENDF/B-III (in the resonance region basically in 
two ways: (1) the resonance region has been extended from 35 
keV to 100 keV, (2) to describe thermal capture, scattering, total 
cross sections, and polarization data, a single s-wave bound level 
with spin 3 is evoked rather than the previous two bound levels 
with spins 3 and 4. This follows from using a radiative width of 
0.48 eV for the spin 4 resonance at 132 eV rather than the 0.40 of 
ENDF/BIII. Comparisons with existing measurements are made. 57 
references, 9 tables, 10 figures (SDF) 
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(COO— 1779-49, pp 163-167) Decay of “Zn. Geisler, 
G. [nd] 

In Nuclear chemistry research at Michigan State University. 
Annual report for calendar year 1970. 
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Coincidence and anticoincidence experiments are used to 
study the decay of “Zn. A decay scheme is given. (BJG) 


15026 (COO—1779-49, pp 168-171) Decay of “Zn. Geisler, 
G. [nd]. 

In Nuclear chemistry research at Michigan State University. 
Annual report for calendar year 1970. 

Higher energy transitions in “Zn decay are examined. Two 
new gamma-rays at 1142.5 keV and 1389.3 keV are reported. 
(BJG) 


15027 (COO— 1779-49, pp 174-176) “Ga and f-delayed a 
emission. Giesler, G.; Kosanke, K. [nd]. 

In Nuclear chemistry research at Michigan State University. 
Annual report for calendar year 1970. 

The possible existence of delayed alpha emission in the light 
gallium isotopes is studied. (auth) 
15028 Nuclear orientation of “As. Barclay, J.A.; Rosenblum, 
S.S.; Steyert, W.A.; Krane, K.S. (Los Alamos Scientific Laboratory 
of the University of California, Los Alamos, New Mexico 87545). 
Phys. Rev., C; 13: No. 5, 1991-1995(May 1976). 

y-ray angular distributions in the decay of oriented "As 
have been studied. The "*As was oriented in iron at temperatures 
down to 4 mK. The first forbidden B decays to the 2*, 2*/sup 
prime/, and 2*/sup double-prime/ states of "Se were deduced to 
be of predominantly L = 0 multipole character, in disagreement 
with previous work in the case of decays to the 2* state. The 
E2/M1 multipole mixing ratios of the 657 and 1229 keV transi- 
tions were determined to be 6 (657) = +5.2 +- 0.2 and 6 (1229) = 
-0.49 +- 0.05. The angular distribution of the 563-keV transition is 
more consistent with systematics if that transition is assigned as the 
0+-2* transition of Se rather than as the 2*-0* transition of “Ge. 
Spin assignments for the 2656- and 2670-keV levels are suggested 
to be 1 and 2, respectively. (AIP) 
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REFER ALSO TO CITATION(S) 15025, 15026, 15028, 15032 
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15029 (LA-UR—76-732) Evaporation residue cross sections 
from “Kr bombardment of “Cu, “Zr, and ‘Ag. Britt, H.C.; Erk- 
kila, B.H.; Goldstone, P.D.; Stokes, R.H.; Plasil, F.; Ferguson, R.L.; 
Gutbrod, H.H. (Los Alamos Scientific Lab., N.Mex. (USA)). 
1976. Contract W-7405-eng-36. llp. (CONF-760424—1). Dep. 
NTIS $3.50 

From Symposium on m ic features of heavy ion col- 
lisions; Argonne, Illinois, United States of America “USA® (1 Apr 
1976). 

The first results are presented from a new experimental 
system that is capable of measuring evaporation residue products 
to very small angles and of measuring the distributions in M and Z 
of these products. Evaporation residue total and differential cross 
section from krypton 86 bombardment of a series of targets, 
copper 65, zirconium 90, and silver 109 are presented, and the 
results compared to calculations from a statistical model of com- 
pound nuclear decay which allows for competition between fission 
and light particle evaporation. (JFP) 


15030 (ORNL/TM—5215) Cu(n,xy) reaction cross section for 
incident neutron between 0.2 and 20.0 MeV. Chapman, 
G.T. (Oak Ridge National Lab., Tenn. (USA)). Feb 1976. Con- 
tract W-7405-eng-26. 71p. Dep. NTIS $6.00. 

Differential cross sections for the neutron-induced gamma- 
ray production from copper have been measured for incident 
neutron energies between 0.2 and 20.0 MeV. The Oak Ridge 
Linear Accelerator (ORELA) was used to provide the neutrons 
and a Nal spectrometer to detect the gamma rays at 125°. The 
data presented are the doubly differential cross section, 
d*sigma/dQfor coarse intervals in incident neutron energy. The 
integrated yield of gamma rays of energies greater than 300 keV 
with higher resolution in the neutron energy is also presented. The 
experimental results are compared with previous measurements 
made at ORELA and with the Evaluated Neutron Data File 
(ENDF/B-IV, MAT 1295). 41 figures, cross section tables. (auth) 


15031 Systematic in photoneutron cross sections 
for medium and heavy nuclei. Tomimasu, T.; Sugiyama, S. 
(Electrotechnical Lab., Tokyo). Natl. Bur. Stands. (U.S.), Spec. 
Publ.; 1: 83-88(Oct 1975). 
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From Proceedings on nuclear cross section and technology; 
Washington, District of Columbia, USA (3 Mar 1975). 

See NBS-SPEC.PUBL.—425(Vol. 1); CONF-750303—P1. 

The shape and magnitude of the photoneutron cross sec- 
tions for Cu, Pr, Pb, and Bi are compared to find out a systematic 
discrepancy between the cross sections obtained using the NBS P2 
chamber as a bremsstrahlung beam monitor and those obtained by 
other experimental techniques such as the positron annihilation-in- 
flight. The former cross sections in general are observed to be 
systematically larger than the latter. The discrepancy of about 10 
percent is demonstrated in the peak cross section values for medi- 
um nuclei. This may be explained in the good direction by a syste- 
matic discrepancy of 6 p in the calibration constants of the 
NBS P2 chamber given at several laboratories, because the lowest 
values in these calibrations have been widely used to determine the 
photoneutron cross sections from measured neutron yield curves. 
The highest values can almost eliminate the 10 percent discrepan- 
cy. The definite discrepancy can not be demonstrated for heavy 
nuclei because of the large discrepancies of 20 percent or more 
found in the cross sections obtained with y-rays from positron an- 
nihilation-in-flight. 3 tables, 3 figures. (auth) 


15032 “Krit,p)*Kr and “Kri(t,p)*Kr reactions. Flynn, E.R.; 
Sherman, J.D.; Stein, N.; Olsen, D.K.; Riley, P.J. (University of 
California, Los Alamos Scientific Laboratory, Los Alamos, New 
Mexico 87545). Phys. Rev., C; 13: No. 2, 568-577(Feb 1976). 

The “Kr and “Kr nuclei have been studied by the ™,"Kr 
(tp) reactions at E/subt/=17.0 MeV. Energy levels up to 6400 and 
4400 keV excitation in “Kr and “Kr, respectively, were observed. 
Differential cross sections for many excited states have been ex- 
tracted from I2degree to SOdegree c.m. for “Kr and |2degree to 
5Sdegree c.m. for “Kr. The data are compared with DWBA calcu- 
lations in order to obtain the angular momentum (L) transfer as 
well as nuclear structure information. The excited L=0 strength 
leading to “Kr in the region where the pairing vibration is ex- 
pected is found to be fractionated and about 2/3 of the intensity of 
the “Kryields“Kr (g.s.) transition strength. Strong L=2 transitions 
are found above this excited L=O strength in “Kr and appear to 
have their parentage in the pairing quadrupole state represented by 
the first 2+ level in “Kr. The “Kr spectrum and transition 
strengths as found in the (t,p) reaction are compared with the 
Kr(p,p’ and *’Rb(t,a) experiments. (AIP) 


15033 Argon- and krypton-induced reactions of 
4—7 MeV/amu. Britt, H.C.; Erkkila, B.H.; Stokes, R.H.; Gutbrod, 
H.H.,; Plasil, F.; Ferguson, R.L.; Blann, M. (Los Alamos Scientific 
Laboratory, Los Alamos, New Mexico 87545). Phys. Rev., C; 13: 
No. 4, 1483-1495(Apr 1976). 

Measurements have been made of the reaction “Ar + ‘Ag 
at laboratory energies between 169 and 337 MeV, “Ar + ''Sb at 
282 and 340 MeV, and “Kr + “Cu at 494 and 604 MeV. Mea- 
surements and results include elastic scattering, evaporation 
residue angular distributions and cross sections, fission plus 
quasifission angular distributions, kinetic energy distributions, and 
yields versus atomic number. Evaporation residue yields are shown 
to be consistent with limits predicted by evaporation calculations 
which include fission competition. Fusion cross sections for the 
“Ar plus Ag or ''Sb systems are shown to be consistent with 
the liquid drop limit in terms of the angular momentum at which 
the fission barrier is estimated to go to zero. Kinetic energies of 
the fissionlike yields are compared with predicted values. (AIP) 


NUCLEAR PROPERTIES AND REACTIONS, A=90- 
149, THEORETICAL 


ENERGY LEVELS AND TRANSITIONS 


15034 (ORO—4935-013) Rotation-aligned coupling and axial 
asymmetry in the neutron deficient lanthanum nuclei. Progress re- 
port, May 15, 1975—May 14, 1976. Zganjar, E.F. (Louisiana State 
Univ., Baton Rouge (USA). Dept. of Physics and Astronomy). 
1976. Contract E(40-1)-4935. 1S5p. Dep. NTIS $3.50. 

The work on the neutron deficient nuclei in the Au region 
was brought nearer to completion, and systems necessary to extend 
the investigation to the La nuclei were developed. Twelve reports, 
including five journals articles, were generated during the reporting 
period, and the principal investigator received invitations to two 
international conferences. The LSU nuclear spectroscopy group 
was given a good deal of support and added strength (by the De- 
partment of Physics and Astronomy) through the addition of a 
nuclear structure theorist and a departmentally sponsored postdoc- 
toral position. (auth) 


15035 Effect of inelastic coupling on 0* analog transitions. 
Madsen, V.A.; Brown, V.R.; Grimes, S.M.; Poppe, C.H.; Anderson, 
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1572 ERDA ENERGY RESEARCH ABSTRACTS 


J.D.; Davis, J.C.; Wong, C. (Lawrence Livermore Laboratory, 
Livermore, California 94550). Phys. Rev., C; 13: No. 2, 548- 
555(Feb 1976). 

A comparison is made between experimental cross sections 
for the (p,n) reaction to the ground-state analogs of the iso 
"Mo, *Mo, Mo, and coupled-channel calculations including 
coupling to the 2* and 3~ inelastic states and their analogs. When 
the coupling is included, very good fits are obtained for the (p,n) 
0* analog differential cross section using uniform optical parame- 
ters for all three isotopes. Experimentally observed variations of 
about 50% in a/(N-Z), which in distorted-wave Born approxima- 
tion changes by only 10%, are explained by the coupling. A crude 
third-order dist -wave Born approximation model is developed 
which shows that the three-step amplitudes O*yields2*yields2* 
0* analog, Otyields2*yieldsO*yieldsO* analog, and 
OtyieldsO* analog yields2* analog yieldsO* analog are all in phase 
and are destructive to the dominant one-step O*yieldsO* analog 
amplitude. (AIP) 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 15035 


15036 Failure of Bohr's nucleus h: for the 
*Mo(n,y)Mo reaction. Chrien, R.E.; Cole, G.W.; Slaughter, G.G.; 
Harvey, J.A. (Brookhaven National Laboratory, Upton, New York 
11973). Phys. Rev., C; 13: No. 2, 578-594( Feb 1976). 

Some remarkable features in the radiative deexcitation of 
narrow resonant states formed by slow neutron capture in *Mo are 
pointed out. Earlier investigations indicating strong correlations 
between radiative widths and the single particle widths of both ini- 
tial and final states involved in the reaction have been extended. A 
more precise set of resonance neutron widths has been developed 
from new total cross section measurements on_ isotopically 
separated molybdenum. From high resolution Ge(Li) detector 
measurements, a more complete set of y-ray transition intensities 
was derived. The resulting intensities are compared with intensities 
calculated from the valence neutron transition model of Lynn, with 
dipole matrix elements calculated from the ABACUS code of 
Auerbach. It is concluded that the valence model works surpris- 
ingly well for ground state transitions from resonances with 
reduced widths of larger than about 10-* single particle units. For 
smaller resonances, correlations persist, but these must be ac- 
counted for by other mechanisms. (AIP) 


NUCLEAR PROPERTIES AND REACTIONS, A=90- 
149, EXPERIMENTAL 


RADIOACTIVE DECAY 


REFER ALSO TO CITATION(S) 13149, 13150, 15048, 15049, 
15050, 15051 


15037 (COO— 1779-49, pp 69-73) Decay of /sup 145m/Gd. 
Eppley, R. [nd]. 

In Nuclear chemistry research at Michigan State University. 
Annual report for calendar year 1970. 

Decay properties of /sup 145m/Gd are studied and a decay 
scheme is presented. (BJG) 


15038 (COO—1779-49, 74-82) Especial case of /sup 
145g/Gd. Eppley, R. [nd]. ud 

In Nuclear chemistry research at Michigan State University. 
Annual report for calendar year 1970. 

The ground state decay of '*Gd is studied and a decay 
scheme is presented. (BJG) 


15039 (COO— 1779-49, 83-93) Population of a three- 
uasiparticle multi in ‘apm by the decay of /sup 141m/Sm. 
ppley, R.; Todd, R.; Warner, R. [nd]. 

In Nuclear chemistry research at Michigan State University. 
Annual report for calendar year 1970. 

/sup 141m/Sm appears to depopulate by six £ transitions 
which could be allowed. These states which de-excite predominate- 
ly through the 628.6-keV state which has been identified as the 
h/sub 11/2/, are discussed in light of what is known about three- 
quasiparticle states. (auth) 


15040 (COO— 1779-49, pp 94-101) Preparation and decay of 
/sup 141g/Sm. Eppley, R.; Todd, R.; Warner, R. [nd]. 

In Nuclear chemistry research at Michigan State University. 
Annual report for calendar year 1970. 

Gamma rays constituting transitions resulting from the 
decay of /sup 141g/Sm are studied. Problems involving the intense 
438.2-keV peak are discussed. (BJG) 


ERA VOL. 1, NO. 8 


15041 (COO— 1779-49, 102-115) Attempts to presse 
’ and some observations z the limits to production of nuclei 
from stability. Eppley, R.; Warner, R. [nd]. 

In Nuclear chemistry research at Michigan State University. 
Annual report for calendar year 1970. 

Gamma-ray and —' tra are taken in an attempt to 
infer production of /sup 147m/Dy from its epsilon/gp* decay. 
Problems related to the production of extremely neutron deficient 
nuclei are discussed. (auth) 


15042 (COO— 1779-49, pp 116-117) Beta */electron capture 
decay of '“Sm. Firestone, R. [nd]. 

In Nuclear chemistry research at Michigan State University. 
Annual report for calendar year 1970. 

The study of '“Sm decay is of considerable interest in light 
of previous work on it’s N = 81 isobars ''Nd and '*'Gd. All three 
i rs have ''/, metastable states at 720 to 756 keV with 60 to 85 
second half-lives. The “Sm and '**Gd metastable states are found 
to have a small beta branch to states in the respective daughter 
nuclei. (auth) 


15043 Three-particle one-hole configuration in odd-odd I and 

of '“Te. Meyer, R.A.; Landrum, J.H.; Jackson, S.V.; 
Zoller, W.H.; Walters, W.B. (Lawrence Livermore Laboratory, 
University of California, Livermore, California 94550). Phys. Rev., 
C; 13: No. 4, 1617-1623(Apr 1976). 

The levels of “I have been studied by singles and coin- 
cidence Ge(Li) spectrometers. To obtain 42-min Te free from 
its daughter, 52.8-min ™I, y-y coincidence data were taken with 
'™Te adhered to an ion exchange column while its daughter was 
being continually eluted. Levels were identified at (J/sup pi/ in 

rentheses) ground state (4*), 44.4 (5*), 79.445 (3*), 181.89 3* 
(2+), 210.47 2*(3*), 645.44 (2+), 846.65 (1*), 923.51 (1*), and 
1107.44 keV (1*). The levels are discussed within the framework 
of three-proton one-neutron-hole configurations. (AIP) 


ENERGY LEVELS AND TRANSITIONS 


REFER ALSO TO CITATION(S) 15013, 15037, 15038, 15039, 
15040, 15043, 15051, 15052, 15054 


15044 (COO—1779-49) Nuclear chemistry research at 
Michigan State University. Annual for calendar year 1970. 
McHarris, W.C.; Bernthal, F.M. (Michigan State Univ., East 
Lansing (USA). Cyclotron Lab.). [nd]. Contract AT(11-1)-1779. 
316p. Dep. NTIS $10.75. 

Separate abstracts were prepared for 31 papers dealing with 
nuclear structure data. Brief summaries of experimental techniques 
and instrumentation and environmental studies are included in the 
report but were not abstracted separately. (CES) 


15045 (COO— 1779-49, pp 217-220) Determination of | 4 
tion numbers by beta decay 4 nuclei below N=82. McHarris, W.; 
Eppley, R. [nd]. 

In Nuclear chemistry research at Michigan State University. 
Annual report for calendar year 1970. 

Decays of the (vh,,/.)~' isomeric states, /sup 141 m/Nd, 
/sup 143 m/Sm, and /sup 145 m/Gd, and their direct B*/epsilon 
decay to the 7h,,/, states in their respective daughters are studied. 
(auth) 


15046 Level structure studies in ‘Ce and '*’Pm. Bhati, 
S.S.; Singh, N.; Dass, P.; Traban, P.N. (Panjab Univ., Chandigarh, 
India). pp 25 of In Proceedings of the nuclear physics and solid 
state physics symposium. Vol. 17B. Bombay; Dept. of Atomic 
Energy (1974). 

From Proceedings of the nuclear physics and solid state 
physics; Bombay, India (27 Dec 1974). 

See CONF-741259—P17B. 

Energy and intensity measurements with considerable preci- 
sion have been done in ®Tc, Ce and '7Pm using a 8 cc Ge(Li) 
detector in conjunction with ND-1100 multichannel analyser. The 
technique of Gehrke et. al was used for energy and efficiency 
calibration. The accuracy obtained in ape | and intensity mea- 
surements were of the order of 0.05 keV and 3-5 percent respec- 
tively. With this accuracy, it was ible to improve upon the 
previous values of energies and intensities. In addition, gamma ray 
coincidence spectra were taken in Ce and '7Pm using a Ge(Li)- 
Nal(T1) fast-coincidence set-up. On the basis of single's as well as 
coincidence studies, the existence of 312 keV gamma ray in '’Pm 
has been confirmed. Also, the existence of 722 keV level in “Pm 
has been confirmed. The 298 keV gamma ray proposed by 
Singh et. al has not been observed in the present study. (auth) 


15047 Measurement of the 89-keV-state—to—ground-state 
quadru moment ratio in Ru. Kistner, O.C.; Lumpkin, A.H. 
(Brookhaven National Laboratory, Upton, New York 11973). 
Phys. Rev., C; 13: No. 3, 1132-1138(Mar 1976). 


L 
> 


The ratio of nuclear quatmpels moments of the first 
excited state with respect to the ground state in Ru has been 
determined from Mossbauer effect measurements with sin 
on absorbers of ruthenocene. The result, Q,/Q,=2.93+-0.07, 
when combined with a recent measurement of Q, gives the value 
Q,=0.23x10-** cm?. An improved value for the E2/M1 amplitude 
mixing ratio, &=-1.56+-0.02 is determined from magnetic hyperfine 
tra obtained with an absorber of ruthenium disolved in iron. A 
termination of the angle between the axis of the electric field 
gradient and each of the three crystal axes of ruthenocene is in 
reement with the crystal structure reported for this com- 
nd. The recoil-free fraction was found to vary with respect to 
orientation of the crystal axes by a factor of greater than 2. (AIP) 


15048 On-line correlations of transitions in '“Ba. 
Alquist, L.J.; Schick. W. Jr.; Talbert, W.L. Jr.; Williams, S.A. 
(Ames Laboratory-ERDA and Department of Physics, lowa State 
University, Ames, lowa 50010). Phys. Rev., C; 13: No. 3, 1277- 
1287(Mar 1976). 

Angular correlation measurements were made on 12 direct 
cascades and 5 skip cascades in ‘Ba. Levels in 'Ba were popu- 
lated from the 64-sec B decay of ‘Cs, which was populated from 
the decay of '*Xe. The fission-product 'Xe activity was produced 
by the TRISTAN isotope separator system. The most intense 
transitions were measured in coincidence with the first-excited 
state-to-ground-state transition in even-even ‘Ba. Definite spin as- 
signments were made for eight levels and tentative spin assign- 
ments for five levels. Values are given for the angular correlation 
coefficients, and multipolarity mixing ratios are listed where ap- 
plicable. Systematics for N=84 isotones are discussed in light of as- 
signments made for ‘Ba. (AIP) 


15049 Level schemes of *'Rb and *'Sr in beta ° 
Glascock, M.D.; Talbert, W.L. Jr.; Duke, C.L. (Ames Laboratory- 
ERDA and Department of Physics, lowa State University, Ames, 
lowa 50011). Phys. Rev., C; 13: No. 4, 1630-1643(Apr 1976). 
The decays of mass-separated *'Kr and *'Rb have been stu- 
died using y-tay singles and coincidence techniques. From the 
decay of *'Kr, a level scheme is pro for *'*Rb consisting of 60 
excited states and accommodating 218 of the 220 observed transi- 
tions. The half-life of the 108.8-keV level of *'Rb has been deter- 
mined to be 0.8 +- 0.3 nsec by delayed coincidence techniques. 
From the decay of *'Rb, 109 of the 125 observed transitions are 
een in a level scheme for *'Sr containing 37 excited states. The 
-life of the 93.6-keV level in ®'Sr has been measured to be 87.4 
+- 3.0 nsec. Ground-state 8 branching has been determined to be 
10 +- 4% and 7 +- 5% for the decays of *'Kr and *'Rb, respective- 
ly. Some spin-parity assignments are made, and a shell-model in- 
terpretation is suggested for some of the levels. (AIP) 


15050 Odd parity levels in ‘“La and the particle-plus-triaxial- 
rotor model. Henry, E.A.; Meyer, R.A. (Lawrence Livermore 
Laboratory, University of California, Livermore, California 
94550). Phys. Rev., C; 13: No. 5, 2063-2066(May 1976). 

Odd parity levels in La are studied by B decay of mass 
separated 5.4-h Ce. Good agreement between experiment and 
theory is found for level energies and transition probability ratios 
when the particle-plus-triaxial-rotor model is used. (AIP) 


NUCLEAR REACTIONS AND SCATTERING 


REFER ALSO TO CITATION(S) 13140, 15008, 15013, 15029, 
15031, 15033, 15044, 15074 


15051 (COO—1779-49, pp 136-148) (p,t) reaction on ''Pr. 
Goles, R. [nd]. 

In Nuclear chemistry research at Michigan State University. 
Annual report for calendar year 1970. 

The (p,t) reaction on ''Pr is studied in order to determine 
the general systematics of the (p,t) reaction in the rare earth re- 
-. The residual nucleus of this reaction Pr is studied through 
decay of the ground and metastable states of '°Nd. 
auth) 


15052 (COO—1779-49, pp 149-162) (p,t) reaction on 
rare-earth nuclei. Goles, R. [nd]. 

In Nuclear chemistry research at Michigan State University. 
Annual report for calendar year 1970. 

In an attempt to characterize the general systematics of the 
(p,t) reaction in the rare earth region of the periodic table, the 
on ''Pr, and are investigated. 
au 


15053 (COO—2479-6) Precision neutron cross section mea- 
surements in su of the LMFBR ram. report for 
January 1, 1975—December 31, 1975. Block, R.C.; Hockenbury, 
R.W. (Rensselaer Polytechnic Inst., Troy, N.Y. (USA). RPI Linac 
Lab.). 1975. Contract AE(11-1)-2479. 27p. Dep. NTIS $4.00. 


ASTROPHYSICS AND COSMOLOGY 1573 


Research progress is d for the followin jects: (1) 
the neutron total cross section of sodium near fe aang (2) 
234L)(n,y) measurements with Fe-filtered neutron TOF beams, (3) 
neutron capture and transmission measurements on "'Ru, '?Ru, 
‘Ru, Nd, and ‘Sm, (4) capture cross section normalization 
and analysis of ''Ru, , Ru, '*°Nd, (5) neutron capture 
and transmission experiments on “Mo, *Mo, ™Cs, and 'Nd, (6) 
capture cross section measurements of radioactive fission products, 
pS (7) neutron capture and transmission data analysis system. 
(SDF) 


15054 Coulomb excitation of ''*,'In. Tuttle, W.K. III; Stelson, 
P.H.; Robinson, R.L.; Milner, W.T.; McGowan, F.K.; Raman, S.; 
Dagenhart, W.K. (Oak Ridge National Laboratory, Oak Ridge, 
_ 37830). Phys. Rev., C; 13: No. 3, 1036-1048(Mar 
1976). 

Eight states in 'In and eight states in '*In were observed 
to be Coulomb excited with a-particle and "*O projectiles. Level 
energies, spins, B (E2) and B (M1) transition probabilities, and 
mean lives were obtained. The multiplet formed by mg~',/-direct- 
product2*,(Sn) was found, and the data confirm the coupling 
strength to be strong. In addition, one extra 5/2* and one extra 
9/2* level were seen in each nucleus, along with E3 Coulomb ex- 
citation of the 3/2~ levels. A firm basis for spin-parity assignments 
was found for all levels observed with the exception of a 1630.5 
keV, 9/2* level in '“In. Three of the states in '“In had not previ- 
ously been observed in Coulomb excitation. (AIP) 


NUCLEAR PROPERTIES AND REACTIONS, 
A=150-189, THEORETICAL 


ENERGY LEVELS AND TRANSITIONS 


15055 (COO— 1779-49, 224-225) K=O+ excited states in 
deformed even—even nuclei. Bernthal, F. [nd]. 

In Nuclear chemistry research at Michigan State University. 
Annual report for calendar year 1970. 

Multiple low-energy O* excitations in '*Hf and '®Yb are 
discussed. An experimental ogram of (*He,t) and (*He,d) reac- 
tion studies is being desi to complement the theoretical work. 
(auth) 


NUCLEAR PROPERTIES AND REACTIONS, 
A=150-189, EXPERIMENTAL 


RADIOACTIVE DECAY 


15056 (COO— 1779-49, 118-135) Rotational bands in 
'S7Tm excited by the decay of '’Yb. Goles, R. [nd]. 

In Nuclear chemistry research at Michigan State University. 
Annual report for calendar year 1970. 

The existence of twelve new excited states and the probable 

ement of a thirteenth in the daughter nucleus ‘Tn is 

established. These thirteen states together with the well established 
level structure below 300 keV of excitation in the ‘Tn nucleus 
form a consistent framework for the placement of 52 new gamma- 
rays associated with the decay of '*’Yb. (auth) 


ENERGY LEVELS AND TRANSITIONS 


REFER ALSO TO CITATION(S) 13847, 15052, 15055, 15056, 
15058 


15057 Conversion electron studies on the new high-spin isomer 
in “Eu. Chu, Y.Y.; Franz, E. (Chemistry Department, Brook- 
haven National Laboratory, Upton, New York 11973). Phys. Rev., 
C; 13: No. 5, 2011-2016(May 1976). 

High-resolution conversion electron spectra between 6.05 
and 122.68 keV have been measured using | thin ™Eu/subm/ 
sources produced from the (p, n) reaction on Sm. In addition to 
the expected and observable conversion lines from '*Eu/subm/, 
four other conversion lines were observed, and they could be at- 
tributed to the L,-, L;-, M,-, and M,-conversion lines of an E2, 
32.61-keV transition. This energy matches the difference of the 
100.80- and 68.14-keV transitions, and an E2 assignment is ap- 
propriate for the transition connecting these two levels. No 
evidence of conversion lines of the isomeric transition was ob- 
served in this energy range and the upper limit of the isomeric 
transition energy is set at 13 keV. The multipolarities of all six 
transions were determined from the electron measurements. The 
relative y-ray intensities were found to be significantly different 
from earlier results. A decay scheme is proposed which can ac- 
count for nearly all the observations. The half-life of '“*Eu/subm/ 
was determined to be 45.8 +- 0.3 min. (AIP) 
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NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 15052 


202-203) (a,xn) and (*He,xn) in- 
y-ray in the rare-earth region. Bernthal, 
F.; Warner, R. [nd]. 


In Nuclear chemistry research at Michigan State University. 
Annual report for calendar year 1970. 

Preliminary runs have been carried out attempting to use 
oxide targets to study prompt gamma-ray spectra of odd-A 
deformed nuclei in the rare-earth region. Further experiments on 
the N = 105 '®W system will be carried out with a separated 
isotope 'Hf metallic target. Plans are also underway to study the 
in-beam gamma-ray spectra of '*'W, ''Os, and 'Os. (auth) 


15058 (COO—1779-49, 
beam 


NUCLEAR PROPERTIES AND REACTIONS, 
A=190-219, THEORETICAL 


NUCLEAR REACTIONS AND SCATTERING 


15059 Vacuum polarization- and molecular. effects in 
heavy-ion scattering. Rafelski, J. (Argonne National Laboratory, 
——. Illinois 60439). Phys. Rev., C; 13: No. 5, 2086- 
2088(May 1976). 

The corrections to the heavy-ion scattering cross sections 
due to the presence of perturbing vacuum polarization and 
molecular potentials are evaluated. We find effects on the cross 
section up to 0.7% in "O with **Pb collisions due to vacuum 
gee 5c and up to 2.6% in U with Th collisions due to molecu- 

- and vacuum-polarization corrections. (AIP) 


NUCLEAR PROPERTIES AND REACTIONS, 
A=190-219, EXPERIMENTAL 


RADIOACTIVE DECAY 
REFER ALSO TO CITATION(S) 15065, 15066, 15067 


15060 (COO—1779-49, pp 31-34) N and O conversion lines 
2.3-keV transition in *“Pb. Johnston, W.C.; Kosanke, 
LL. [nd]. 

In Nuclear chemistry at Michigan State University. Annual 
report for calendar year 1970. 

The low energy electron spectra of “Bi and Bi is studied 
in order to obtain the energies and intensities of the conversion 
electrons from the 2.3-keV transition in the ?°Pb daughter. (auth) 


— (COO—1779-49, pp 35-46) Decay of *"'Pb. Doebler, R. 
[nd] 


In Nuclear chemistry research at Michigan State University. 
Annual report for calendar year 1970. 

Singles experiments with different Ge(Li) detectors, an- 
ticoincidence, integral coincidence, and two-dimensional 
megachannel coincidence experiments are performed to study the 
21Pb gamma rays. The 945.96-keV peak is shown to be a doublet, 
consisting of a moderately strong 945.90-keV component and a 
very weak 946.78-keV one. (auth) 


15062 (COO—1779-49, pp 47-58) Decay of '*Pb. Doebler, R. 
[nd]. 

In Nuclear chemistry research at Michigan State University. 
Annual report for calendar year 1970. 

Singles, anticoincidence, and gamma-gamma coincidence 
experiments are used to investigate the decay of 90 minute 'Pb. 
Some pt ulation of the 1120.9; 720.3-; and 366.9-keV levels 
are . (BIG) 


15063 (COO— 1779-49, pp 59-62) Radiations from the decay 
of '*Pb. Doebler, R.; McHarris, W. [nd]. 

In Nuclear chemistry research at Michigan State University. 
Annual report for calendar year 1970. 

The electron capture decay of Pb is used to study the 
excited states in Tl. (BJG) 


15064 (COO—1779-49, pp 63-68) New information about the 
Pb isomers. Doebler, R.; Guile, J. [nd]. 

In Nuclear chemistry research at Michigan State University. 
Annual report for calendar year 1970. 

Experiments to determine the gamma-ray intensities for /sup 
202m/Pb are performed. A decay scheme for /sup 202m/Pb show- 
ing new transitions in both ?*Pb and ?TI is presented. (BJG) 


ERA VOL. 1, NO. 8 


ENERGY LEVELS AND TRANSITIONS 


REFER ALSO TO CITATION(S) 15013, 15060, 15061, 15062, 
15063, 15064 


15065 (COO— 1779-49, pp 1-11) Electron capture decay of 

In Nuclear chemistry research at Michi tate University. 
Annual report for vou 1970. 

A tentative decay scheme for ™Bi based pias upon in- 
tensity balances and energy sums is proposed. Energies and rela- 
tive intensities of gamma rays are given. (BJG) 


15066 (COO— 1779-49, pp 12-22) Electron capture decay of 
23Bi. Cross, J. [nd]. 

In Nuclear chemistry research at Michigan State University. 
Annual report for calender year 1970. 

The electron capture decay scheme of Bi is studied. Ener- 
gies and relative intensities of gamma rays are given. (BJG) 


15067 (COO— 1779-49, pp 23-30) Electron capture decay of 
25Bi. Kosanke, K. [nd]. 

In Nuclear chemistry research at Michigan State University. 
Annual report for calender year 1970. 

A summary of gamma-gamma coincidence results for Bi 
decay and a first coincidence decay scheme is presented. (auth) 


15068 (COO— 1779-49, pp 209-216) Systematics now availa- 
ble in the Pb—Bi region. McHarris, W.; Doebler, R.; Cross, J.; 
Kosanke, K. [nd]. 

In Nuclear chemistry research at Michigan State University. 
Annual report for calendar year 1970. 

Transitions and states in the neutron-deficient wonue /sup 
207 m/Pb, /sup 206 m/Pb, /sup 205 m/Pb, /sup 204 m/ Pb, /sup 
203 m/Pb, /sup 202 m/Pb, /sup 201 m/Pb, and /sup 200 m/Pb are 
studied. (BJG) 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 15013, 15031 


15069 Study of the reaction ?Bi + '*Xe. Schroder, W.U.; Bir- 
kelund, J.R.; Huizenga, J.R.; Wolf, K.L.; Unik, J.P.; Viola, V-.E. Jr. 
(Departments of Chemistry and Physics, University of Rochester, 
Rochester, New York 14627). Phys. Rev. Lett.; 36: No. 10, 514- 
517(8 Mar 1976). 

The charge, kinetic energy, and angular distributions of 
reaction products formed during bombardment of Bi with 1130- 
MeV "Xe ions have been studied in detail. The measured total 
direct-reaction cross section of 2840 +- 150 mb is in good agree- 
ment with the total reaction cross section obtained by analysis of 
the elastic-scattering distributions. The principal reaction channel 
is observed to be due to the strongly damped collision mechanism. 
(AIP) 


SPONTANEOUS AND INDUCED FISSION 


REFER ALSO TO CITATION(S) 15083 


NUCLEAR PROPERTIES AND REACTIONS, 
A=220 AND ABOVE, THEORETICAL 


15070 Search for new elements: the jects of today in a 
larger perspective. Seaborg, G.T. (Univ. of California, Berkeley). 
Phys. Scr.; 10A: 5-12(1974). 

From 20. Nobel symposium; Ronneby, Sweden (11 Jun 
1974) 


The search for new elements is based on the irradiation of 
heavy element targets with heavy ions followed by identification 
through physical or chemical methods. Success seems assured for 
the production and identification of short-lived elements im- 
mediately beyond the heaviest presently known. Predictions in- 
dicate that still heavier elements, the superheavy elements as 

of an "‘island of stability,’’ would have sufficient stability to allow 
their identification; however, there is no equal assurance that 
nuclear reactions suitable for their synthesis can be found. The 
chemical properties of a wide range of such prospective new ele- 
ments have been predicted, in many cases in rather extensive 
detail. Special considerations related to their high atomic numbers 
suggest interesting differences between the chemical properties of 
these heavy elements and their lighter homologs. Chemical separa- 
tion schemes for the identification of superheavy elements have 
been devised and applied to heavy targets irradiated with heavy 
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ions. While there may be some positive indications of such identifi- 
cation in experiments performed at Dubna, experiments at 
Berkeley have given negative results. In the Berkeley experiments 
the yields of a broad range of isotopes of the known elements in 
the separated chemical fractions have been determined. The result- 
ing distribution of products formed in the irradiation of uranium 
with krypton ions suggest some interesting new reaction 
mechanisms. 8 figures, 2 tables. (auth) 


NUCLEAR REACTIONS AND SCATTERING 


15071 (COO— 1779-49, 221-223) Cluster transfer reac- 
tions for ; exotic n McHarris, W. [nd]. 
In Nuclear chemistry research at Michi State University. 
Annual report for your 1970. 
The (O'*, a) reaction is examined as a potential tool for 
— trans-actinide and possibly even super-heavy elements. 
( 


NUCLEAR PROPERTIES AND REACTIONS, 
A=220 AND ABOVE, EXPERIMENTAL 


REFER ALSO TO CITATION(S) 15070 


RADIOACTIVE DECAY 
REFER ALSO TO CITATION(S) 13799, 13847 


ENERGY LEVELS AND TRANSITIONS 


15072 (LBL—4346) Berkeley new element program. Ghiorso, 
A. (California Univ., Berkeley (USA). Lawrence Berkeley Lab.). 
Sep 1975. Contract W-7405-ENG-48. 16p. (CONF-750938—3). 
Dep. NTIS $3.50. 

From Seminar on reactions of heavy ions with nuclei and 
synthesis of new elements; Dubna, USSR (23 Sep 1975). 

The work done with element 106 is reviewed, and a new ex- 
periment which bears on the properties of the isotope of mass 260 
with atomic number 104 is discussed. It is noted that in the case of 
element 106 a link is demonstrated to the granddaughter as well as 
the daughter. (JFP) 


15073 Recoil distance lifetimes of rotational states in *°U. 
Guidry, M.W.; Sturm, R.J.; Johnson, N.R.; Eichler, E.; O’Kelley, 
G.D.; Singhal, N.C.; Sayer, R.O. (Oak Ridge National Laboratory, 
Oak Ridge, Tennessee 37830). Phys. Rev., C; 13: No. 3, 1164- 
1172(Mar 1976). 

Half-lives for members of the %*U ground-state rotational 
band have been measured by the recoil-distance method following 
Coulomb excitation with “Ar** projectiles. The B (E2, IyieldsI-2) 
values in units of e? b? determined from the half-lives of the 4*, 6*, 
8*, 10*, and 12* states are 3.03+-0.20, 3.28+-0.19, 3.42+-0.28, 
3.11+-0.30, and 3.34*?.%/sub em-dash//sub 0//sub .9//sub 5/, 
respectively. Transition quadrupole moments Qyo(I/subi/yield- 
sl/subf/) deduced from the lifetimes are constant within experi- 
mental error and thus -_ rt the characterization of *U as a 
good rotor to spin 12*. (AIP) 


NUCLEAR REACTIONS AND SCATTERING 
— ALSO TO CITATION(S) 13140, 14995, 15053, 15073, 


15074 (ANL—8010, pp 1-18) Fission properties and cross-sec- 
tion data. 1972. 

In Applied Physics Division annual report, July 1, 

Experimental and theoretical studies of neutron interactions 
with those nuclei found in the structural and fuel components of 
teactor systems were carried out. This work was performed prin- 
cipally to provide information necessary for optimal reactor- 
physics design. The major portion of the effort was devoted to stu- 
dies of fast-neutron-induced processes, especially those which are 
important in fast reactors. The studies were directed toward 
neutron elastic and inelastic scattering, neutron-induced reactions 
including capture, and the determination of the characteristics of 
the fission process. (auth) 


15075 (ORNL/TM—5256) Measurement of neutron transmis- 
sions from 0.52 eV to 4.0 keV through seven sam; of **U at 40 
m. Olsen, D.K.; de Saussure, G.; Perez, R.B.; Silver, E.G.; Ingle, 
R.W.; Weaver, H. (Oak Ridge National Lab., Tenn. (USA)). Mar 
1976. Contract W-7405-eng-26. 117p. Dep. NTIS $7.00. 


ASTROPHYSICS AND COSMOLOGY 1575 


Neutron transmissions through 1.5-, 5-, 10-, 30-, 100-, 425-, 
and 1425-mil samples of depleted were measured from 0.52 
eV to 4.0 keV using the ORELA pulsed electron linac neutron 
source and time-of-flight technique with a |-mm ‘Li-glass detector 
with a flight t ~ of 40 m. The measurements are tabulated and 
compared with transmissions calculated from the ENDF/B-IV total 
cross section. In addition, the 1425-mil transmission from 50 to 
300 eV is compared with transmissions calculated by using mui- 
tilevel formalisms, and some neutron widths are ext with 
area analysis and com with those from previous measure- 
ments. 14 figures, 10 tables. (auth) 


15076 Evaluation and representation of secondary spectra of 
(n,2n) and (n,3n) in *°U. Segev, M. (Argonne National Lab., IL); 
om. M.; Yiftah, S. Trans. Am. Nucl. Soc.; 22: 679-680(Nov 
). 
From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


SPONTANEOUS AND INDUCED FISSION 
REFER ALSO TO CITATION(S) 13150 


15077 (LA—6129) rg of from neutron-in- 
duced fission of **Th, and 
radiochemically at Los Alamos. Ford, G.P.; Norris, A.E. (Los 
Alamos Scientific Lab., N.Mex. (USA)). Oct 1975. Contract W- 
7405-ENG-36. 43p. Dep. NTIS $5.00. 

Radiochemically measured relative fission yields have been 
compiled for targets of **Th, **U, *’Np, **U, and that 
were irradiated with neutrons, the average energies of which were 
in the 0.0253-eV to 14-MeV range. The yields were examined for 
consistency by means of the two-mode-of-fission hypothesis. The 
circumstances associated with inconsistencies were investigated, 
but the yields in questions were rejected only when good cause 
was found. Finally, the relative fission yields were converted to ab- 
solute values. Most samples were irradiated in the following Los 
Alamos reactors: BIG-TEN, Clementine, Flattop (oralloy core), 
Flattop (Pu core), Godiva-I, Godiva-IV, Jezebel (Pu core), Jezebel 
(8U core), Topsy, Tungsten-Carbide Critical Assembly, and 
Water Boiler. Other samples were irradiated at the Los Alamos 
Cockcroft-Walton and Van de Graaff accelerators. Still others 
were irradiated in the Coupled Fast Reactivity Measurements 
Facility at INEL. For each irradiation, the yields of some nuclides 
in the following list were measured: “Br, “Br, “Sr, Sr, "Sr, *Y, 
®Zr, *Nb, Rh, Ru, 'Pd/sup g/, 'Cd/sup 

‘Nd, Sm, ™Eu, and ''Tb. 34 figures, 8 ta- 
bles. (auth) 


15078 (ORNL/TM—5223) SUR, a program to generate error 
covariance files. Difilippo, F.C. (Oak Ridge National Lab., Tenn. 
(USA)). Mar 1976. Contract W-7405-eng-26. 47p. Dep. NTIS 
$4.50. 


Covariance matrices were calculated for the **U, **'Pu, and 
239Pu fission cross sections and for the **'Pu, and ™Pu 
capture cross sections. A computer program was written which 
uses the evaluated ENDF/B data files and the measured or evalu- 
ated (from other evaluations) cross sections for the calculation of 
the uncertainty files. An effort has been made to make the output 
of the program consistent with the ENDF/B error files format. A 
user’s manual for the present code and references utilized in the 
covariance matrix calculations are given. (auth) 


15079 (UCID— 17047) Measurements of the neutron-induced 
fission cross sections of *Pu and *Pu relative to **U. Behrens, 
J.W.; Browne, J.C.; Carlson, G.W. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). | Mar 1976. Contract W- 
7405-Eng-48. 17p. Dep. NTIS $3.50. 

A continuation is given of the fission-cross-section ratio 
measurements in progress at the Lawrence Livermore Laboratory. 
Preliminary results are provided for the *°Pu/**U and *Pu 
ratios from 0.02 to 30 MeV and 0.1 to 30 MeV, can gee 2 
Using the threshold-cross-section method, the ratios were no! - 
ized to the values 1.368 +- 0.030 and 1.116 +- 0.025, respectively, 
from 1.75 to 4.00 MeV. 


15080 Fission cross section measurements on short-lived a 
emitters. Dabbs, J.W.T.; Hill, N.W.; Bemis, C.E.; Raman, S. (Oak 
Ridge National Lab., TN). Natl. Bur. Stands. (U.S.), Spec. Publ.; 1: 
81-82(Oct 1975). 

From Proceedings on nuclear cross section and technology; 
Washington, District of Columbia, USA (3 Mar 1975). 

NBS-SPEC.PUBL.—425(Vol. 1); CONF-750303—P1. 

The large difference in initial ionization can be used to limit 

the size of alpha pulses relative to fission pulses in an ionization 
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chamber, if the track lengths are both short. In parallel plate 
chambers this condition is not well met. A spherical plate chamber 
in which the ratio of i [mini track length is 3 has 
been developed. In the present (small sample) version, the max- 
imum track is 6 mm, with deposit and neutron beam diameters of 
1 cm. At optimum, with pure CH, gas, an electron collection time 
of approximately 22 ns is expected across the 2 mm gap. It is ex- 
pected that the worst alpha/fission current pulse ratio will not ex- 
ceed 1/14. Thus fissile isotopes with alpha half lives of 30 years or 
more (e.g. Cm) may be studied with 1-2 nanosecond risetime 
current amplifiers; in addition, very small spontaneous fission 
branching ratios may be better determined. Comparisons of this 
new.chamber with a parallel plate chamber and initial results on 
26Cm (approximately 16 wg sample) are presented. The ORELA 
pulsed neutron source permits measurements below 20 eV which 
are inacessible to underground explosion experiments. (auth) 


15081 New delayed-neutron spectra and their importance in 
fast reactor d calculations. Saphier, D. (Argonne National 
Lab., IL); Ilberg, D.; Shalev, S.; Yiftah, S.; Daly, T.A. Trans. Am. 
Nucl. Soc.; 22: 671-672(Nov 1975). 

From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


15082 Mass distributions in the reaction of “Xe ions with 
238. Otto, R.J.; Fowler, M.M.; Lee, D.; Seaborg, G.T. (Lawrence 
Berkeley Laboratory and Department of Chemistry, University of 
California, Berkeley, California 94720). Phys. Rev. Lett.; 36: No. 
3, 135-138(19 Jan 1976). 

Yields of 131 nuclides were measured radiochemically to 
delineate the mass distribution in the reaction of 1150-MeV e 
with a thick **U target. Six components attributed to either the 
quasifission or the quasielastic-transfer mechanisms were observed 
in the mass distribution. An upper limit of 20 mb is given for the 
fusion-fission process. Neutron-deficient product masses in the re- 
gion 180< or =A< or =210, colloquially referred to as the ‘’gold 

inger,’’ are explained as heavy quasifission products. (AIP) 


15083 Interaction of 0.6—300 GeV protons with U, Bi, Au, 
and Ag; mica track detector study. Hudis, J.; Katcoff, S. 
(Department of Chemistry, Brookhaven National Labo E 
be New York 11973). Phys. Rev., C; 13: No. 5, 1961- 
1965(May 1976). 

Mica track detectors were utilized to investigate interactions 
of 0.6—300 GeV protons with U, Bi, Au, and Ag. Fission cross 
sections of heavy elements are shown to remain nearly constant as 
the incident proton energy is increased from 13 to 300 GeV. The 
values of o/subf/ for U, Bi, Au, and Ag at 300 GeV are 890 +- 
130, 181 +- 35, 118 +- 24, and ~1.3 mb, respectively. There is 
also no substantial change in the frequency of ternary relative to 
binary fission over this energy range; at 300 GeV it is about 0.4% 
for U, 1.1% for Bi, and 1.3% for Au. From observation of the for- 
ward to backward ratios of single (unpaired) tracks it was con- 
cluded that forward momentum transfer to heavy element targets 
= at ~2 GeV and then decreases at higher beam energies. 
(AIP) 


NUCLEAR THEORY 


15084 (ORO—2972B-14) Progress in research, January 1, 
1975—December 31, 1975. (Texas Univ., Austin (USA). Dept. of 
Physics). Jan 1976. 86p. Dep. NTIS $5.00. 
This is a progress report, describing the research in nuclear 
(Game carried out by the theoretical nuclear physics group of the 
partment of Physics of the University of Texas at Austin, during 
the period from December 1, 1974 to December 31, 1975. The ac- 
complishments of the theoretical nuclear physics group during 
1975 are summarized. Both work completed and work in progress 
are covered. (auth) 


NUCLEAR STRUCTURE 


15085 Perturbation theory of effective hamiltonians. Brandow, 
B.H. (Los Alamos Scientific Lab., N.Mex. (USA). Theoretical 
Div.). pp 1-24 of In Effective interactions and operators in nuclei. 
Proceedings. Barrett, B.R. (ed.) (Arizona Univ., Tucson (USA). 
Dept. of Physics). Berlin, F.R. Germany; Springer (1975). 

From International topical conference on nuclear physics; 
Tucson, Ariz. (2 Jun 1975). 

46 refs. 

The paper deals with the non-degenerate perturbation 
theory in the Brillouin—Wigner and the Rayleigh—Schroedinger 
methods. In accordance with the Kato—Bloch formalism of 
degenerate theory both methods are used in many-body problems 
of nuclear physics. (DE) 
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NUCLEAR MATTER 


15086 (LBL—4342) Lectures on geometrical properties of 
nuclei. Myers, W.D. (California Univ., Berkeley (USA). Lawrence 
aw Lab.). Nov 1975. 43p. (CONF-750848—2). Dep. NTIS 


From 8. summer school on nuclear physics; Mikotajki, Po- 
land (24 Aug 1975). 

Material concerning the geometrical — of nuclei is 
drawn from a number of different sources. leptodermous na- 
ture of nuclear density distributions and potential wells is used to 
draw together the various geometrical properties of these systems 
and to provide a unified means for their description. Extensive use 
is made of expansions of radial properties in terms of the surface 
diffuseness. A strong case is made for the use of convolution as a 
geometrical ansatz for generating diffuse surface distributions 
because of the number of simplifications that arise which are of 
practical importance. 7 figures. (auth) 


15087 Relativistic superdense matter in cold systems: Theory. 
Bowers, R.L.; Gleeson, A.M.; Pedigo, R.D. (Department of 
Physics, Texas A M University, College Station, Texas 77843). 
Phys. Rev., D; 12: No. 10, 3043-3055(15 Nov 1975). 

The extension of relativistic quantum fields to dense systems 
of fermions strongly interacting via meson exchange is discussed. 
The direct application of quantum field theory methods in this 
context fails. The failure of this approach leads to an effective 
Lagrangian based on an approximation scheme naturally suited to 
high-density matter. The resulting model can be solved exactly for 
cold systems, and small temperature corrections may be added. 
The applications of this model to neutron stars and problems in 
elementary physics will be made in the following paper. (AIP) 


15088 Dynamics of nuclear fluid. I. Foundation. Wong, C.Y.; 
Maruhn, J.A.; Welton, T.A. (Oak Ridge National Lab., Tenn. 
(USA)). Nucl. Phys., A; 253: No. 2, 469-489(24 Nov 1975). 

Starting with the time-dependent Hartree—Fock (TDHF) 
formulation of the many-body problem, the equation is cast into a 
set of conservation laws of classical type. Besides the equation of 
continuity, TDHF leads to an equation of motion which is 
analogous to the Euler equation in classical fluid dynamics. The 
forces do not come from the collective kinetic stress alone, but 
also from a density-dependent chemical potential, the surface ten- 
sional force which depends on density differences, and the Cou- 
lomb interaction. With an assumed Navier—Stokes generalization 
of the stress tensor. such a set of differential equations provides a 
powerful tool for the study of complicated collective motions of 
nuclear systems such as those involved in heavy-ion reactions and 
nuclear fission. In the static case, the equation of motion leads to 
the Thomas—Fermi model of a finite nucleus as formulated by 
Bethe. (NL) 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 14802, 14921, 15011 


15089 (COO—2171-55) Coupled equations method for pion 
from the two-nucleon system. Mizutani, T. (Rochester 
Univ., N.Y. (USA). Dept. of Physics and Astronomy). Sep 1975. 
273p. (UR—553). Dep. NTIS $9.00. 
Thesis. 


An attempt is made to clarify the structure of pion-nucleus 
scattering taking into account the fact that the pions in scatterin 
and in nuclear forces are identical. To understand the essential 
points, a simple pion plus two-nucleon system is chosen. The 
processes considered are mNN yields mNN and aNN reversible 
NN. Both relativistic and nonrelativistic approaches are adopted. 
In the relativistic approach Taylor's method is used, whereas in the 
nonrelativistic approach a Hamiltonian (Schroedinger equation) 
method is utilized together with a projection technique. Both ap- 
proaches give a finite set of amplitude equations respectively, and 
the formal correspondence between these sets of equations is ob- 
served. Due to the proper consideration of pions, the problem of 
pion overcounting does not occur and the amplitudes are shown to 
satisfy at least two- and three-particle unitarity. Through the study 
of the scattering in the mNN system, several important aspects 
common in general pion-nucleus scattering have been observed. 
For instance, this observation gives some new insight into the 
proper structure of pion-nucleus optical potentials. For bce 
applications the non-relativistic #NN amplitudes are reduced in 
angular momentum-isospin eigenstates together with the inclusion 
of bound states. The reduced amplitudes are then used to study 
the pion absorption effect on the pion—deuteron scattering length. 
The result is consistent with experiment. Some possible future ap- 

lications of the formulations developed are discussed. 10 tables, 2 
igures, 65 references. (auth) 
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15090 (LBL—4351) Polarization in few-body 
systems. Conzett, H.E. (California niv., Berkeley (USA). 
Lawrence Berkeley Lab.). Dec 1975. Contract W-7405-Eng-48. 
12p. (CONF-751231—1). Dep. NTIS $3.50. 

From 7. international conference on few-bod: lems in 
nuclear and particle physics; Delhi, India (29 Dec 1975). 

Recent polarization studies in N—N scattering at and below 
50 MeV have provided specific and significant improvements in 
the phase-shift parameters. High energy investigations with both 
polarized proton beams and targets have shown unexpectedly large 
spin effects, and this provides a challenge for theoretical effort to 
explain these results. Experimental and theoretical work on the 
three-nucleon problem continues to yield new and interesting 
results, with the emphasis now shifting to polarization studies in 
the breakup reaction. On-going work on several-nucleon systems 
continues to provide polarization data for general analyses, nuclear 
structure information, or specific resonance effects. Finally, the 
basic interaction symmetries continue to have unique and impor- 
tant consequences for polarization observables. 17 figures. hen ny 


15091 Low-energy theorems for nuclear Compton and Raman 
scattering and O*yields0* two-photon decays in nuclei. Friar, J.L. 
(Department of Physics, Brown University, Providence, Rhode 
Island 02912). Ann. Phys. (N.Y.); 95: No. 1, 170-201(Nov 1975). 

Low-energy theorems for elastic photon scattering (nuclear 
Compton scattering) from a nucleus of arbitrary spin are derived 
in the nonrelativistic approximation through terms quadratic in the 
photon frequency. The same derivation is made for the special 
case of OtyieldsO* nuclear excitation by inelastic photon scattering 
(nuclear Raman scattering). Use is made of the general principle 
of gauge invariance, which bypasses the need to specify the form 
of the current operator explicitly. A general discussion of the con- 
tribution of mesonic exchanges is made and their effect is isolated. 
The center-of-mass correction to the nuclear diamagnetic suscepti- 
bility is calculated. The OtyieldsO* two-photon decay amplitude is 
obtained from the nuclear Raman amplitude and the transition rate 
is calculated. ( AIP) 


15092 generation analytical photo-Compton current 
methods. Dellin, T.A.; Huddleston, R.E. (Sandia Labs., Livermore, 
CA). IEEE Trans. Nucl. Sci.; NS-22: No. 6, 2549-2555(Dec 1975). 
From Annual conference on nuclear and space radiation ef- 
fects; Arcata, CA (14 Jul 1975). 
Analytical transport methods have been developed to pre- 
dict photo-Compton currents (PCC) in many geometries. This 
presents the ‘’second generation”’ status of these methods 
including: (1) a method of determining the azimuthal in addition 
to the polar angular dependence; (2) an extension to higher order 
expansions which more accurately predict angular distributions; 
(3) more accurate back yields of low atomic number materials at 
high photon energies; and (4) more accurate electron scattering 
cross sections. The analytical methods have now evolved to the 
point that almost any quantity associated with vacuum photoemis- 
sion can generally be calculated to within 20 percent agreement 
with Monte Carlo predictions and experimental data. 5 tables, 6 
figures. (auth) 


15093 Heavy ion distorted wave Born approximation recoil to 
second order in a Taylor series. Baltz, A.J. (Brookhaven National 
reer ae i Upton, New York 11973). Phys. Rev., C; 13: No. 2, 
668-673(Feb 1976). ‘ 

The perturbative approach for rapid calculation of recoil 
corrections to the heavy-ion distorted-wave Born approximation 
has been extended to second order without further approximation. 
The resulting calculational scheme turns out to be so well con- 
verged as to be essentially exact finite range for single nucleon 
transfer at energies not too far above the Coulomb barrier. (AIP) 


15094 Off-shell equivalence in three-body scattering. Brayshaw, 
D.D. (Stanford Linear Accelerator Center, Stanford University, 
Stanford, California 94305). Phys. Rev., C; 13: No. 3, 1024- 
1035(Mar 1976). 

Explicit relationships are derived connecting the author's 
boundary condition formalism to the Faddeev theory of three-body 
scattering. In particular, it is shown that suitable input to the boun- 
dary condition formalism can always be chosen so as to exactly 
reproduce the Faddeev amplitudes. This is also true in the 
presence of explicit three-body forces. It is further shown that such 
forces cannot be distinguished from off-shell properties of the two- 
particle interaction on the basis of three-particle scattering ob- 
servables. A previous analysis of the n-d breakup reaction is 
discussed in some detail. (AIP) 


15095 Low-energy- from light nuclei. 


pion elastic 
Cooper, M.D.; Eisenstein, R.A. (Los Alamos Scientific Laboratory, 
eg of California, Los Alamos, New Mexico 87544). Phys. 
3: No. 3, 1334-1337(Mar 1976). 


Rev., 
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Simple z-nucleus optical potentials constructed from m-N 

shifts yield r fits to elastic scattering from He and C 

low 75 MeV. Forcing a fit gives potentials which are pion 

producing or in violation of unitarity. The forward position 

(~6Sdegree) and breadth of the minimum are shown to be par- 

tially responsible. These features are also shown to require a much 

stronger s-wave interaction with nuclei than that derived from m-N 
scattering. (AIP) 


15096 Sensitivity of 7* and 7a inelastic scattering to dif- 
amplitudes. Morris, C.L. (Los 
Alamos Scientific Laboratory, University of California, Los 
Alamos, New Mexico 87544). Phys. Rev., C; 13: No. 4, 1755- 
1758(Apr 1976). 

An expression relating the ratio of the cross sections for m* 
and 7 inelastic scattering to the ratio of the deformation parame- 
ters for the neutron and proton distributions is derived. Calcula- 
tions are described which determine the parameters in this rela- 
- rr > sensitivity of these parameters to the potential model 

- (AIP) 


NUCLEAR MOMENTS AND SPIN 


15097 (COO— 1779-49, pp 204-208) Predictions of splittings 
between triplet and singlet states in deformed odd—odd nuclei. 
Firestone, R. [nd]. 

In Nuclear chemistry research at Michigan State University. 
Annual report for calendar year 1970. 

The development of rules for predicting ground state spins 
in deformed odd-odd nuclei is discussed. (BJG) 


RADIOACTIVE DECAY 
REFER ALSO TO CITATION(S) 14921 


NUCLEAR MODELS 


15098 Pion-exchange contributions to two-photon amplitudes 
and the nuclear mag..etic susceptibility. Friar, J.L. (Los Alamos 
Scientific Laboratory, Los Alamos, New Mexico 87545). Phys. 
Rev. Lett.; 36: No. 10, 510-514(8 Mar 1976). 

The pion-exchange contributions to the two-photon am- 
plitude are derived, and gauge invariance of the complete am- 
plitude is shown. A low-energy theorem for a general two-photon 
process is derived and the pionic contribution ot the magnetic 
susceptibility is calculated. The contribution of this quantity to 
n—p two-photon radiative capture is shown to be small. (AIP) 


RADIATION AND SHIELDING PHYSICS 
REFER ALSO TO CITATION(S) 14794 


RADIATION PHYSICS 


15099 (HEDL-SA—734) Improved multigroup representation 
of differential Compton scattering cross sections. Ward, J.T. Jr. 
(Hanford Engineering Development Lab., Richland, Wash. 
(USA)). 1975. Contract AT(45-1)-2170. 19p. (CONF- 
750607—46). Dep. NTIS $3.50. 

From American Nuclear Society meeting; New Orleans, 
Louisiana, USA (8 Jun 1975). 

A modification of the a transport calculations that 
employ expansions in terms of Legendre polynomials to represent 
anisotropic ———- phenomena is presented. The modification 
virtually eliminates the oscillatory behavior of group-to-group dif- 
ferential scattering cross sections generated without it. (GHT) 


15100 Rapid calculation of x-ray absorption correction factors 
for cylinders to an accuracy of 0.1%. Dwiggins, C.W. Jr. 
(Bartlesville Energy Research Center, Oklahoma). Acta Crystal- 
logr., Sect. A; 31: No. 1, 146-148(Jan 1975). 

Accurate X-ray absorption correction factors A* for cylin- 
drical samples were calculated in the range of the product of linear 
absorption coefficient ~ and cylinder radius R of 0 less than or 
equal to wR less than or equal to 2.5 and in the range of Bragg 
angle theta of 0° less than or equal to theta less than or equal to 
90° A method of double numerical integration that is different 
from the method usually used resulted in a maximum error of 0.1 
percent with the typical error being much less. A table of values of 
A* was prepared, and simple equations were obtained for inter- 
polation between values in the table to an accuracy of 0.1 percent 
or better. A full-range curve-fitting procedure that is accurate to 
0.1 percent also was developed for routine use when many values 
of A* must be calculated for a single sample. (auth) 
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15101 Method for ENDF/B photon form factor data. 
Lucius, J.L.; Greene, N.M. (Oak Ridge National Lab., TN). Trans. 
Am. Nucl. Soc.; 22: 819-820( Nov 1975). 

From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


fields. Halbleib, J.A. Sr.; Vandevender, W.H. (Sandia 
Labs., Albuquerque, NM). /EEE Trans. Nucl. Sci.; NS-22: No. 6, 
2356-2361( 1975). 

From Annual conference on nuclear and space radiation ef- 
fects; Arcata, CA (14 Jul 1975). 

The model describes coupled electron/photon transport 
through extended media in the presence of macroscopic magnetic 
fields of arbitrary spatial dependence. Collisional transport is ac- 
complished via condensed-history electron Monte Carlo and single- 
scattering photon Monte Carlo. Production and transport of rele- 
vant secondary electrons and photons are included along with elec- 
tron energy loss straggling. State-of-the-art differential equation 
solvers are employed in order to obtain the magnetic field trajecto- 
ries of the electrons. Options are available which allow for trans- 
port through variable density media and for switching the field off 
in regions where transport is collision dominated. Results from 
selected model applications are also presented. (auth) 


15103 Electron interaction cross sections in Al and AI,O,; cal- 
culations of free paths, stopping powers, and electron 
down spectra. Ashley, J.C.; Tung, C.J.; Ritchie, R.H. (Oak Ridge 
National Lab., TN). IEEE Trans. Nucl. Sci.; NS-22: No. 6, 2533- 
2536(Dec 1975). 

From Annual conference on nuclear and space radiation ef- 
fects; Arcata, CA (14 Jul 1975). 

The prospects for obtaining better theoretical calculations 
of experimentally interesting electron interaction effects, over a 
wide range of electron energies, are now considerably improved 
through the development of models for valence electron excitation 
in simple insulators and through the availability of theoretical 
atomic generalized oscillator strengths for inner shell electron ex- 
citation in several low-Z atomic systems. The way in which this in- 
formation may be used to calculate mean free paths, stopping 
powers, and electron slowing-down spectra in Al metal and the in- 
sulator Al,O; is briefly described. (auth) 


15104 Simultaneous integral measurement of electron energy 
and charge albedos. Lockwood, G.J.; Miller, G.H.; Halbleib, J.A. 
(Sandia Labs., Albuquerque, NM). JEEE Trans. Nucl. Sci.; NS-22: 
No. 6, 2537-2542(Dec 1975). 

From Annual conference on nuclear and space radiation ef- 
fects; Arcata, CA (14 Jul 1975). 

Electron energy and charge albedos were obtained for Be, 
Al, Ti, Mo, Ta, and U targets over the range of incident energies 
from 0.1 to 1.0 MeV. In the case of Al, Ta, and U the measure- 
ments were extended down to approximately 25 keV. Measure- 
ments were made for incident angles from 0° (normal) to 60°, and 
in some cases 75°, in 15° increments. The results agree well with 
existing experimental data and with Monte Carlo predictions, ex- 
cept at low energies where the discrepancies are only partially un- 
derstood. (auth) . 


15105 Multigroup neutron transport. I. Full range. Bowden, 
R.L.; Sancaktar, S.; Zweifel, P.F. (Department of Physics, Virginia 
Institute and State University, Virginia 
24061). J. Math. Phys. (N.Y.); 17: No. 1, 76-81(Jan 1976). 

A functional analytic approach to the N-group, isotropic 
scattering, particle transport problem is presented. A full-range 
eigenfunction expansion is found in a particularly compact way, 
and the stage is set for the determination of the half-range expan- 
sion, which is discussed in a companion paper. The method is an 
extension of the work of Larsen and Habetler for the one-group 
case. (AIP) 


15106 M neutron transport. II. Half Bowden, 
R.L.; Sancaktar, S.; Zweifel, P.F. (Department of Physics, Virginia 
rage ye Institute and State University, Blacksburg, Virginia 
24061). J. Math. Phys. (N.Y.); 17: No. 1, 82-86(Jan 1996). 

This paper accompanies a preceding one in which a func- 
tional analytic method was used to obtain the full-range expansion 
in multigoup neutron transport. In the present paper the analysis is 
extended to obtain the half-range expansion. The method used is 
an extension of the work of Larsen and Habetler for the one-group 
case. The results are given in terms of certain matrices which are 
solutions of coupled integral equations and which factor the 
dispersion matrix. (AIP) 


15107 Corrections for x-ray 
dimensional reconstruction 


15102 Cc in static external 
magnetic 


on three- 


polychromaticity effects 
. Pang, S.C.; Genna, S. (Veterans Ad- 
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ministration ital, Boston). JEEE Trans. Nucl. Sci.; NS-23: No. 
1, 623-626(Feb 1976). 

From 22. nuclear science symposium and 7. nuclear power 
systems symposium; San Francisco, CA, USA (19 Nov 1975). 

The effect of polychromaticity on the reconstruction of at- 
tenuation coefficients from x-ray transmissions is presented by 
computer simulations of two simple phantoms. The distortions 
resulting from different amounts of x-ray beam hardening along 
different paths can be reduced by an equivalent water path analy- 
sis and a two parameter energy independent analysis. The first 
method transforms the projected paths into equivalent (i.e., same 
total transmission) water path lengths. The second method uses 
two spectra to factor out the energy independent parts of the 
photoelectric and Compton coefficients. This solution also involves 
conversion into equivalent water path lengths. (auth) 


15108 Quasi-uniform irradiation of plane surfaces using multi- 
ple radiation sources. Clark, R.W.; Freiwald, D.A. (Los Alamos 
Scientific Lab., NM). JEEE Trans. Nucl. Sci.; NS-23: No. 1, 827- 
832(Feb 1976). 

From 22. nuclear science symposium and 7. nuclear power 
systems symposium; San Francisco, CA, USA (19 Nov 1975). 

The question of the optimum location of multiple radiation 
sources for quasi-uniform irradiation of plane surfaces is ad- 
dressed, and the problem is studied numerically for the case of a 
square plane target surface and plane arrays of equal spherically 
symmetric (47) radiation sources. The technique presented is also 
applicable to non-planar source arrays and non-planar targets as 
well as to the case of sources whose radiation pattern is not spheri- 
cally symmetric. The square target problem is solved numerically 
for the case where the desired target surface flux uniformity is 80 
percent. The optimum source location coordinates and the result- 
ing target flux patterns are presented for a number of source ar- 
rays. The scaling with the number of sources used and the distance 
between the source and target planes is also given. The results 
show that a significant reduction in the total source strength 
required to produce a given quasi-uniform target fluence can be 
achieved by using multiple sources. For example, for an 80 percent 
uniformity constraint, four properly placed sources, S,, are found 
to give approximately 19 times the average flux from a single 
source of strength S,. This nts a gain factor of approximate- 
ly 4.76 due to better utilization of the available source strength. 
Calculations show that gains in excess of an order of magnitude 
can be achieved in this manner by using a large number of 
properly placed sources. (auth) 


SHIELDING CALCULATIONS AND EXPERIMENTS 
REFER ALSO TO CITATION(S) 14980, 14990, 14992 


15109 Sensitivity analysis in shielding: an overview. Gerstl, 
S.A.W. (Los Alamos Scientific Lab., NM). Trans. Am. Nucl. Soc.; 
22: 791-792(Nov 1975). 

From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


15110 FORSS sensitivity analysis code system. Weisbin, C.R.; 
Oblow, E.M.; Mynatt, F.R.; Flanagan, G.F. (Oak Ridge National 
Lab., TN). Trans. Am. Nucl. Soc.; 22: 792-794(Nov 1975). 

From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


15111 Interrelations of order transport approximations: 
implication on sensitivity methods. Albert, T.E. (Science Applica- 
tions, Inc., Palo Alto, CA). Trans. Am. Nucl. Soc.; 22: 795(Nov 
1975). 

From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


15112 Preliminary cross-section sensitivity for an air- 
over-ground environment. Pace, J.V. Ill; Bartine, D.E. (Oak Ridge 
National Lab., TN). Trans. Am. Nucl. Soc.; 22: 796-797(Nov 
1975). 

From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


MEDICAL PHYSICS 


REFER ALSO TO CITATION(S) 14607, 14794 
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15113 (CONF-741040—P2, pp 298-309) Proton 
for ae . Moffett, D.R. (Argonne Nati Lab., 
IL). 1974. 


From 3. conference on the use of small accelerators; 
Denton, Texas, USA (21 Oct 1974). 

In aommang 2 of the third conference on application of 
small accelerators. Vol. II. 

A proton beam attenuates very rapidly at the end of its 

. This property makes such a beam a very sensitive probe of 

small density variations in human tissue. A team from the Zero 
Gradient Synchrotron at the Argonne National Laboratory and 
from the University of Chicago Medical School is working on the 
development of proton radiography as a practical diagnostic tool. 
This work includes development of a suitable electronic beam de- 
tector and a suitable accelerator. 


15114 (CONF-741040—P2, pp 324-333) Use of cyclotrons in 
cancer - Smathers, J.B. (Texas A and M Univ., College Sta- 
tion); Otte, V.A.; Almond, P.R.; Smith, A.R.; H , D.H. 1974. 

From 3. conference on the use of | accelerators; 
Denton, Texas, USA (21 Oct 1974). 

In Proceedings of the third conference on application of 
small accelerators. Vol. II. 

Patient neutron therapy is presently in progress at several 
institutions using cyclotrons which range in acceleration capabili- 
ties for deuterium ions from 16 to 50 MeV. The information 
developed over this range of energies allows comparison of the im- 
portant clinical parameters and their variation with energy. Infor- 
mation is presented for a series of charged particle reactions which 
produce neutrons and the basic physics parameters of interest such 
as neutron yield, average and maximum neutron energy, and 
shielding considerations are discussed. For the reaction Be(d,n) 
the influence of charged particle energy on the above parameters 
is discussed and the reflection of this basic data in the measure- 
ments of clinical importance such as dose buildup in the first few 
millimeters (skin sparing), central axis depth dose, isodose dis- 
tribution, and tumor control-complication rate relationships are 
considered. The conflicting criteria which must be considered in 
the design of any such facility for neutron therapy are reviewed, 
with the reader allowed to reach his own decision as to what the 
optimum design energy is. 


15115 Heavy particle radiography. Budinger, T.F.; Crowe, 
K.M.; Cahoon, J.L.; Elischer, V.P.; Huesman, R.H.; Kanstein, L.L. 
(Univ. of California, Berkeley). Trans. Am. Nucl. Soc.; 22: 
112(Nov 1975). 

From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


15116 Pediatric phantoms for use in dosimetric calculations. 
Shoup, R.L.; Hwang, J.L.; Poston, J.W.; Warner, G.G. (Oak Ridge 
National Lab., TN). Trans. Am. Nucl. Soc.; 22: 119(Nov 1975). 

From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


15117 Further results in nuclear scattering radiography. Char- 

, G.; Dubal, L.; Majewski, S.; Perrin, Y.; Saudinos, J.; Sauli, F.; 

ownsend, D.; Vinciarelli, J. (CERN, Geneva). JEEE Trans. Nucl. 
Sci.; NS-23: No. 1, 590-593(Feb 1976). 

From 22. nuclear science symposium and 7. nuclear power 
systems symposium; San Francisco, CA, USA (19 Nov 1975). 

The work has shown that nuclear scattering radiography 
(NSR), is capable of a three-dimensional measurement of density 
distributions with a volume resolution of about 2 mm* in objects of 
a size similar to that of a human head. Hydrogen radiographies are 
possible in addition to radiographies sensitive to density or atomic 
distribution. It is planned to make experiments under conditions of 
beam intensity and data rates compatible with full use of the 
‘oo mg advantages of the method for radiographies of living 

ies. 


RADIATION PROTECTION STANDARDS 


15118 Health Physics and the national standards 
tt program. Vallario, E.J. (Energy Research and 
pe a Administration, Washington, DC). Trans. Am. Nucl. 
Soc.; 22: 823(Nov 1975). 
_From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


RADIATION SOURCE CALIBRATION AND 
STANDARDIZATION 


REFER ALSO TO CITATION(S) 14990 
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DOSIMETRY 
REFER ALSO TO CITATION(S) 15108, 15114, 15116 


15119 (CONF-741040—P2, pp 102-113) Measurements of ab- 
sorbed energy distributions in water from pulsed electron beams. 
_ J.A. (Bureau of Radiological Health, Rockville, MD). 

From 3. conference on the use of small accelerators; 
Denton, Texas, USA (21 Oct 1974). 

In Proceedings of the third conference on application of 
small accelerators. Vol. II. 

An evaluation of the use of a holographic interferometer to 
measure the energy deposition as a function of depth in water 
from pulsed electron beams, together with a brief description of 
the interferometer and the technique of generating a hologram are 
presented. The holographic interferometer is used to measure the 
energy deposition as a function of depth in water from various 

Ised beams of monoenergetic electrons in the energy range from 
1.0 to 2.5 MeV. These results are compared to those computed by 
using a Monte Carlo radiation transport code, ETRAN-15, for the 
same electron energies. After the discrepancies between the mea- 
sured and computed results are evaluated, reasonable agreement is 
found between the measured and computed absorbed energy dis- 
tributions as a function of depth in water. An evalutation of the 
response of the interferometer as a function of electron intensities 
is performed. A comparison among four energy deposition curves 
that result from the irradiation of water with pulsed electron 
beams from a Febetron accelerator, model 705, is presented. 
These pulsed beams were produced by the same vacuum diode 
with the same charging voltage. The results indicate that the ener- 
gy distribution of the electrons in the pulsed beam is not always 
constant. A comparison of the energy deposition curves that result 
from the irradiation of water with electron pulses from different 
vacuum diodes but the same charging voltage is presented. These 
results indicate again that the energy distribution of the electrons 
in the pulsed beam may vary between vacuum diodes. These dif- 
ferences would not be realized by using a totally absorbing metal 
calorimeter and Faraday Cup. 


15120 (UCRL—5007-75-1, pp 1-8) Radiation protection: 
theoretical studies of x-ray in a simulated chest wall. 15 
Aug 1975. 


In Hazards control progress report No. 50, January—June 
1975. 

Topics covered include: theoretical studies of x-ray attenua- 
tion in a simulated chest wall; response of the LLL personnel TLD 
badge to penetrating and nonpenetrating radiation; and fabrication 
of a realistic torso phantom for calibration of heavy-element lung 
counters. (GHT) 


15121 (UCRL—S007-75-1, pp 28-34) Radiation protection: an 
unusual problem in tritium dosimetry: tritium in glass. 15 Aug 
1975. 


In Hazards control progress report No. 50, January—June 
1975. 

Topics presented are: an unusual problem in dosimetry; 
tritium in glass; fission-neutron-scattered dose contributions in the 
low-scatter facility; air-scattered fast-neutron dose rate; and 
neutron spectrum at the Livermore pool-type reactor. 4 figures, 6 
tables. (GHT) 


15122 Displacement correction factor for fast-neutron 
dosimetry in a tissue-equivalent phantom. Shapiro, P.; Attix, F.H.; 
August, L.S.; B., R. Theus; Rogers, C.C. (Naval Research Labora- 
tory, Washington, DC 20375). Med. Phys.; 3: No. 2, 87-90(Mar 
1976). 
The displacement correction factor to be used for analysis 
of fast-neutron dosimetric measurements using air-filled EG and G 
tissue-equivalent ion chambers in a tissue-equivalent phantom has 
been investigated using the MANTA neutron radiotherapy beam 
generated by 35-MeV deuterons on a thick Be target. The dis- 
lacement correction factor inferred from these measurements is 
.970 for the EG and G IC-17 (1.0-cm*) ion chamber, and is 
0.989 for the EG and G IC-18 (0.1-cm*) ion chamber. This mul- 
tiplicative displacement correction factor has no significant depen- 
dence on depth in the phantom or on neutron beam size. (AIP) 


SOLID STATE PHYSICS 


15123 (CONF-751209—21) KONDO effect in the Anderson 
model. Arai, T. (Argonne National Lab., Ill. (USA)). 1975. Con- 
tract W-31-109-Eng-38. 6p. Dep. NTIS $3.50. 

From 21. annual conference on magnetism and magnetic 
materials; Philadelphia, Pennsylvania, USA (9 Dec 1975). 
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The Green's function solution of the Anderson model calcu- 
lated by the functional derivative method developed earlier is 
shown to yield the density of states having the three-peak structure 
proposed by Gruner and Zawadowski where the central peak in- 
deed introduces the InT dependence. (auth) 


15124 (COO—3150-38) Solid state physics: magnetic 

Final 1961—1975. Bowers, R.; Silsbee, R.H. 
(Cornell Univ., Ithaca, N.Y. (USA). Lab. of Atomic and Solid 
State Physics). Jan 1976. 27p. Dep. NTIS $4.00. 

Research activities centered at Cornell University in: (1) 
electron spin resonance and (2) the electronic transport properties 
of metals, are described. A list of 150 publications and technical 
reports published by this group since 1958 is included. (GHT) 


15125 Evaluation of wave functions for a surface potential bar- 
rier having Friedel oscillations. Feibelman, P.J. (Sandia Labs., Al- 
. NM). Phys. Rev., B; 12: No. 2, 806-808(15 Jul 1975). 

wave functions, which correspond to a surface potential 
barrier having Friedel oscillations, behave nonanalytically as a 
function of energy in the neighborhood of the Fermi energy. A 
prescription is given which isolates the nonanalytic behavior in a 
normalization constant and which permits the straightforward nu- 
merical evaluation of the wave functions. (auth) 


15126 (LBL—3726) Some considerations in the splitting of in- 
terstitial frank loops formed by irradiation. Seshan, K.; Grilhe, J.; 
Washburn, J. (California Univ., Berkeley (USA). Lawrence 
Berkeley Lab.). May 1975. Contract W-7405-Eng-48. 8p. (CONF- 
751006—26). Dep. NTIS $3.50. 

From International conference on radiation damage in 
metals; Gatlinburg, Tennessee, USA (5 Oct 1975). 

The splitting of interstitial loops formed by irradiation is 
considered in detail. It is shown that they may split to form ob- 
tuse—angled single shear faults on the intersecting (111) planes. A 
detailed description of the splitting is given in which the interstitial 
Frank loop is viewed as being made up of perfect dislocation loop 
and two shears. The detailed description is then considered in the 
context of the formation of complex loops as are observed in 
quenching and irradiation studies. Experimentally observed 
geometries are explained viz, triangular loops within hexagonal 
ones etc. The nucleation of a DC’ loop in complex interstitial loop 
formation is shown to be feasible. DC’ has the magnitude of a per- 
fect dislocation loop and encloses an intrinsic shear. (auth) 


15127 (ORNL/TM—S5185) Surface-plasmon excitation in dif- 
fraction gratings: dependence on groove profile. Wheeler, C.E. Jr.; 
Arakawa, E.T.; Ritchie, R.H. (Oak Ridge National Lab., Tenn. 
Hs a Feb 1976. Contract W-7405-eng-26. 145p. Dep. NTIS 


Thesis. Submitted by C.E. Wheeler, Jr. to Univ. of Tennes- 
see, Knosville. 

Excitation of nonradiative surface plasmons in grating sur- 
faces by incident photons has been studied by measuring 
reflectance versus angle of incidence. Dips in reflectance due to 
absorption of photons in the excitation process have been analyzed 
in terms of the Elson-Ritchie theory of photon to surface-plasmon 
conversion. Reflectance was obtained for the wavelength region 
2800 A to 6500 A for several Al grating surfaces with different 
groove profiles and spacings. These data indicate that the mag- 
nitude of photon to surface-plasmon coupling (1) increases with 
groove depth for fixed groove spacing, (2) increases with decreas- 
ing groove spacing for fixed groove depth, and (3) is strongest in 
the wavelength region for which absolute value of e, is large. 
These conclusions are substantiated by calculations using the 
Elson-Ritchie eee Good agreement is obtained between experi- 
ment and theory, if the dielectric function used in the calculations 
incorporates effects due to an oxide layer on the Al surface and 
the effect of the groove profile on surface-plasmon dispersion and 
damping. Comparison of p- and s-reflectance resulted in the 
discovery of a p-diffraction ‘’anomaly’’ and also permitted a clear 
distinction to be made between surface-plasmon excitation and 
strictly diffraction effects. Grating surfaces were also bombarded 
with energetic electrons and the emitted radiation monitored as to 
polarization and spectral distribution. Peaks in the spectral dis- 
tribution were attributed to the radiative decay of surface 
plasmons by correlation of their polarization and wavelength de- 
pendence with reflectance data from equivalent surfaces. (auth) 


15128 Thermomodulation study of plasmons and longitudinal 
excitions in alkali halides. Piacentini, M.; Olson, C.G.; Lynch, D.W. 
(Ames Lab., IA). Contract W-7405-eng-82. Phys. Rev. Lett.; 35: 
No. 24, 1658-1661(15 Dec 1975). 

Thermoreflectance measurements on LiF and KCI were 
made from 10 to 30 eV using synchrotron radiation. Analysis of 
the differential dielectric and electron-energy-loss functions shows 
that the energy-loss peak generally attributed to the valence 
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plasmon actually arises from the plasmon and overlapping longitu- 


SUPERCONDUCTIVITY 


GENERAL THEORY 


15129 Modeling Josephson junctions. McDonald, D.G.; John- 

son, E.G.; Harris, R.E. (National Bureau of Standards, Boulder, 

pe ge 80302). Phys. Rev., B; 13: No. 3, 1028-1031(1 Feb 
). 

The current-voltage characteristic of a current-biased junc- 
tion is calculated using the Werthamer theory. In contrast with the 
voltage-biased model large zero-frequency currents exist at 0 
degreeK at all bias voltages below the energy gap and the Riedel 
peak is directly displayed. The effect of capacitance on the I-V 
curve is described and the form of the subharmonic energy 
structure is calculated using the Mattis-Bardeen model for the su- 
perconducting electrodes. (AIP) 


ACOUSTIC, ELECTRIC, MAGNETIC, OPTICAL, AND 
THERMAL PHENOMENA 


REFER ALSO TO CITATION(S) 13590, 13641, 13643, 13646, 
13651, 13655, 13657, 13658, 13681, 13700, 13701, 13708, 
13710, 13711, 13725 


15130 First-order interaction force between a dislocation loop 
and flux line lattice in a type-II superconductor. Pande, C.S. 
(Brookhaven National Laboratory, Upton, New York 11973). 
Appl. Phys. Lett.; 28: No. 8, 462-463(15 Apr 1976). 

Exact analytical expressions are obtained for the elementary 
first-order (AV) interaction force between a dislocation loop and 
flux line lattice in a type-II superconductor, using the stress field of 
the flux line lattice. The interaction force initially increases as the 
square of loop radius R, but as R is increased further it has the 
periodicity of a Bessel function of first order, i.e., J,. (AIP) 


15131 (INIS-mf—2006, pp 6p, Paper 2) Superconductivity. 
Storer, R.G. Jan 1974. 

In Physics and the energy industry. Summer school in 
physics. 

Magnetic and electrical properties of superconductors such 
as the Meissner effect flux quantization, and the Josephson effect 
are described. 


15132 (ERDA-tr—86, pp 25-31) Direct observation of mag- 
netic flux structures in superconductors. Obst, B. (Institute for Ex- 
rimental Nuclear Physics, Karlsruhe, Ger.). Jan 1975. Translated 
rom German report. 
In Reports of the Nuclear Research Center, Karlsruhe. 7th 
annual publication. 


THEORETICAL PHYSICS 


GENERAL AND MISCELLANEOUS 


15133 Bhabha first-order wave equations. IV. Causality with 
minimal electromagnetic coupling. Krajcik, R.A.; Nieto, M.M. 
(Theoretical Division, Los Alamos Scientific Laboratory, Universi- 
ty of California, Los Alamos, New Mexico 87544). Phys. Rev., D; 
13: No. 4, 924-941(15 Feb 1976). 

It is demonstrated that the arbitrary-spin Bhabha fields with 
minimal electromagnetic coupling are causal in both the c-number 
and q-number theories. The Klein-Gordon (KG) divisors in closed 
form are first obtained in terms of the elementary symmetric func- 
tions. c-number causality is easily demonstrated for half-integer 
spin with the Velo-Zwanziger method and integer spin by using 
Wightman’s suggestion involving the KG divisors. For the q- 
number demonstration, an indefinite-metric second-quantized for- 
malism is set up, and the above KG divisors are used to show 
causality in closed form for arbitrary spin. In both the c-number 
and q-number theories a special handling of the integer-spin sub- 
sidiary components is necessary. Discussion focuses on the Bhabha 
indefinite metric and on the connection between the number of 
derivatives in a theory and the occurrence or nonoccurence of 
causality. (AIP) 


CLASSICAL AND QUANTUM MECHANICS 
REFER ALSO TO CITATION(S) 13592, 14843, 14933 


5 


8 


= 


AUGUST 1976 


15134 (LA-UR—75-2424) State vector labelling problem: a 
review of structural principles. Louck, J.D. (Los Alamos Scientific 
Lab., N.Mex. (USA)). 1976. Contract W-7405-Eng-36. 40p. 
(CONF-760118—1). Dep. NTIS $4.00. 

From on mathematical physics; Mexico City, 
Mexico (5 Jan 1976). 

The technique of labeling state vectors by use of the simul- 
taneous eigenvalues of a complete set of commuting Hermitian 
operators stems from the early days of quantum theory. In sharp 
contrast to the classical method, there stands the nonorthogonal 
bases methods of Moshinsky and Bargmann and the null space 
methods of Biedenharn and Louck. The structural principles un- 
derlying these various methods are presented and discussed. 2 
figures. (auth) 


15135 Foldy-Wouthuysen transformations in an indefinite-met- 
ric space. I. Necessary and sufficient conditions for existence. Kraj- 
cik, R.A.; Nieto, M.M. (Theoretical Division, Los Alamos Scien- 
tific Laboratory, University of California, Los Alamos, New Mex- 
ico 87545). Phys. Rev., D; 13: No. 8, 2245-2249(15 Apr 1976). 

From EDB-644002;: 

We prove that the necessary and sufficient conditions that a 

nitary (Foldy—Wouthuysen) transformation exists which 

will diagonalize a nondiagonal pseudo-Hermitian matrix O on a 
(nonsingular) indefinite-metric space are that all the eigenvalues of 
O be real and all the eigenvectors of O have nonzero norm. Physi- 
cal applications are discussed. For example, the 2 x 2 case is 
discussed in general and for the Sakata—Taketani spin-O field and 
the Lee model. This theorem also allows one to show that one can 
transform all the Bhabha Poincare generators to a form which 
decouples the different mass (and normed) states. (AIP) 


15136 FoldY—Wouthuysen transformations in an indefinite- 
metric space. II. Theorems for practical calculations. Krajcik, R.A.; 
Nieto, M.M. (Theoretical Division, Los Alamos Scientific Labora- 
tory, University of California, Los Alamos, New Mexico 87545). 
Phys. Rev., D; 13: No. 8, 2250-2254(15 Apr 1976). 

We present a number of theorems and lemmas which are 
useful in indefinite-metric spaces for explicitly calculating 
Foldy—Wouthuysen (FW) transformations, both as power-series 
expansions in c~' and as exact transformations. We mention two 
applications. (AIP) 


OPTICS 


15137 Numerical studies of the interplay between self-phase 
modulation and dispersion for intense plane-wave laser pulses. 
Fisher, R.A. (Los Alamos Scientific Lab., NM). J. Appl. Phys.; 46: 
No. 11, 4921-4934(Nov 1975). 

A computer algorithm is presented which allows simultane- 
ous consideration of self-phase modulation and dispersion for pre- 
dicting temporal shape changes during the propagation of plane- 
wave intense light pulses. The algorithm entails considering 
propagation alternately in regions where only one of the two above 
effects is operative. Numerical simulations of propagation in CS, 
indicate that, after sufficient travel, a shock can form on the lead- 
ing edge of a mathematically smooth incident pulse. With further 
propagation, the entire pulse develops violent amplitude features. 
Impressed amplitude noise on the_pulse is shown to intensify this 
instability. Propagation of S-ps mode-locked dye laser pulses in 
CS,-filled fibers is also considered. Shocks appear at 2-m propaga- 
tion if the input peak intensity is 50 MW/cm*. Furthermore, at- 
tenuation present in the fibers tends to stabilize the shape of the 
shock as it forms. For optimal compression more dispersive delay 
is required in a compressor than would have been needed in the 
absence of CS, dispersion. Compression of pulses emanating from 
the CS,-filled fibers was also calculated. The subsequent com- 
pressed pulses are not much shorter than the temporal shock 
which had formed on the pulse prior to compression. Propagation 
distances in such experiments should thus be kept below the shock 
distance. The simulation of pulse propagation in Nd : glass laser 
amplifier chains is also studied, with nonlinearity and dispersion 
taken into account. In the absence of gain, pulses temporally 
broaden and flatten because the glass dispersion is the wrong sign 
to compress the chirp which develops at the temporal center of the 
pulse. In pumped amplifiers a sharp temporal spike forms at the 
center because the chirp swings the pulse center frequency 
through the center frequency of the amplifying transition at that 
time. It is demonstrated that under typical operating conditions, 
pulses are relatively stable to amplitude modulation. 


MATHEMATICAL PHYSICS 


15138 S—3841) Interative method for Volterra integral 


(I 
equations of the: first kind. Peterson, W.C.; Lambert, R.J. (Ames 
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Lab., lowa (USA)). Feb 1976. Contract W-7405-eng-82. 29p. 
Dep. NTIS $4.00. 

An iterative method is developed to find an approximation 
to the least squares solution of minimum L,(0,1) norm, fy, of a 
Volterra integral equation of the first kind. (auth) 


CONTROLLED THERMONUCLEAR 
RESEARCH 
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PLASMA CONFINEMENT AND HEATING 


15139 (MATT— 1206) Enhanced of neutral-beam- 
injected ions by vertically asymmetric toroidal-field ripple. Jassby, 
D.L.; Goldston, R.J. (Princeton Univ., N.J. (USA). Plasma Physics 
Lab.). Feb 1976. Contract E(11-1)-3073. 30p. Dep. NTIS $4.00. 

The penetration length of energetic neutral-atom beams in- 
jected into a tokamak plasma can be effectively increased by a 
large factor, if the beams are injected vertically and the toroidal 
magnetic field has significant ripple below the midplane. The ener- 
getic ions resulting from ionization of the fast neutrals are ripple- 
trapped and drift upward to the midplane region. The ripple must 
decrease substantially in the region above the midplane, so that the 
ions can be captured and retained in the central plasma region 
during their entire slowing-down period. Orbit calculations with a 
Monte Carlo guiding-center code demonstrate the feasibility of this 
trapping process. 110 to 150-keV deuterons can be deposited near 
the center of plasmas with [n/sub e/] a Z/sub eff/ approximately 
10’? cm~?, when the ripple near the magnetic axis and in the re- 
gion below is of order | percent. 


15140 (MATT— 1210) Plasma heating by induced scattering of 

waves. Chen, L. (Princeton Univ., N.J. (USA). 
Plasma Physics Lab.). Feb 1976. Contract E(11-1)-3073. 17p. 
Dep. NTIS $4.00. 

It is shown that, in a plasma with 6 less than or equal to | 
and T/sub e/T/sub i/ less than or equal to 4, parametric excitations 
of magnetosonic waves through nonlinear ion Landau damping 
may be utilized to heat both electrons and ions. Nonlinear satura- 
tion and associated plasma heating ‘rate of this decay process are 
also considered. 


15141 (MATT—1221) Quasilinear theory of ion-cyclotron 
resonance heating of _and associated longitudinal cooling. 
Arunasalam, V. (Princeton Univ., N.J. (USA). Plasma Physics 
Lab.). Feb 1976. Contract E(11-1)-3073. 10p. Dep. NTIS $4.00. 

It is shown from quasilinear theory that an initially isotropic 
magnetized plasma will be forced into an anisotropic state in ion- 
cyclotron resonance heating. Strong heating of perpendicular ion 
temperature and strong cooling of longitudinal temperature should 
occur simultaneously. The maximum temperature ratio predicted 
by quasilinear theory is in exact agreement with that predicted 
from basic thermodynamic arguments by Busnardo—Neto, 
Dawson, Kamimura and Lin. Heating by fast hydromagnetic wave 
is also examined. (auth) 


15142 (ORO—4338-9) Enhanced ion heating by spatial mag- 
netic field variation, a catalytic heating scheme. Continuation of in- 
vestigation of turbulent heating schemes. Jones, W.D.; Oleson, N.L. 
(University of South Florida, Tampa (USA). Dept. of Physics). 26 
Mar 1976. Contract AT(40-1)-4338. 14p. Dep. NTIS $3.50. 
A tailored periodic spatial magnetic-field variation superim- 
d on the magnetically supported plasma column of a linear 
turbulent-heating device leads to electron trapping which, via 
"trapped electron’’ modes and other instabilities, increases the 
level of low-frequency turbulence. Impressive increases in ion heat- 
ing have been observed for only modest strengths of the superim- 
posed field. 


15143 (TRITA-EPP—75-19) Nonstationary analysis of ohmic 
and viscous heating of a cylindrical plasma shell. Ohlsson, D. 
(Tekniska Hoegskolan, Stockholm (Sweden). Institutionen foer 
Plasmafysik med Fusionsforskning). 20 Sep 1975. 27p. Dep. NTIS 
(US Sales Only) $4.00. 

Possible heating mechanisms for a cylindrical plasma shell 
confined in an axial magnetic field are investigated. Two different 
cases are studied, namely ohmic and viscous heating of a rotating 
plasma and ohmic heating of a static plasma. The nonstationary 
plasma fluid equations are solved by using a numerical code. Of 
primary interest have been the maximum temperatures obtained by 
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ohmic heating of a static plasma. It is shown that, in the first clas- 
sical approximation, it is possible to reach temperatures around T 
= 2-4 x 10° °K at plasma densities, magnetic field strengths and in- 
duced current of the order n = 107! m~*, B = I tesla and J = 100 
kA. The particle, momentum, and heat losses along the magnetic 
field lines have been neglected. 


15144 (UCI—34P207X3) Study of plasma heating intense 
relativistic electron beams. Rostoker, N.; Rynn, N. (Colifornta 
Univ., Irvine (USA)). Oct 1975. Contract AT(04-3)-34. 65p. Dep. 
lysis of plasm 

e t ical analysis of rotating beam— a coupli 

, and of beam stability, is pe Studies on om 
a diagnostics are outlined. The Vlasov instability of a rotating 

is discussed. (MOW) 


15145 (UCRL—52000-75-11, pp 1-6) Advanced energy 

Coensgen, F.H. Nov 1975. 

In Energy and technology review. 

Recent experiments on the 2XIIB mirror machine have 
power encouraging results: a ye gf of hot ion densities to 4 x 

05 cm~’, ion temperatures of 13 keV (the highest ever observed 

in a major fusion experiment), and a confinement time exceeding 
5 ms. Two major factors in these achievements were the injecti 
of twelve 20-keV neutral beams to increase plasma temperature 
and the introduction of warm streaming plasma to suppress 
microinstabilities. With them, pe gr confinement of a hot 
plasma was demonstrated. We are now doubling the injected 
neutral beam energy to see if plasma stability and energy scaling of 
plasma confinement persist at higher ion temperatures. (auth) 


15146 (UCRL—76303) Laser light absorption with density 
profile modifications. Kruer, W.; Valeo, E.; Estabrook, K.; Lang- 
don, B.; Lasinski, B. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). Dec 1974. 12p. (CONF-741185—1). 
Dep. NTIS $3.50. 

From Seminar on laser interaction with plasma; Fuji, Japan 
(Nov 1974). 

Two-dimensional computer simulations studied plasma heat- 
ing by electron plasma waves. The results emphasize the im- 
portance of nonlinear steepening of the density profile near the 
critical density. A ge simulation result is presented in order to 
illustrate these profile modifications. It is shown that large dc mag- 
netic field generation is an inherent property of the absorption of 
obliquely-incident light. (MOW) 


15147 (UCRL—77156) Intense, pulsed, ion-diode sources and 
their tion to mirror machines. Prono, D.S.; Shearer, J.W.; 
Briggs, R.J. (California Univ., Livermore (USA). Lawrence Liver- 
more Lab.). 12 Nov 1975. Contract W-7405-Eng-48. 23p. (CONF- 
751108—22). Dep. NTIS $3.50. 

From |. international topical conference on electron beam 
— and technology; Albuquerque, New Mexico, USA (3 Nov 

Startup conditions for future mirror fusion experiments 
require a rapidly formed target plasma of approximately 0.5 cou- 
lomb of ions with energy of 50 to 100 keV. Theaey suggests that 
very intense ion-flux emission satisfying these requirements can be 
extracted from a pulsed ion diode. Developing such sources would 
be an ideal CTR application of the high-power, single-shot capa- 
bility of pulsed power technology. Recent experimental results are 
reviewed in which approximately 2 kA/cm? of D* at approximately 
50 keV was extracted. In the experiment, an intense relativistic 
electron beam undergoes many transits through a solid but range- 
thin anode foil. With each transit the electrons lose energy, caus- 
ing their trajectories to collapse toward the anode surface. In so 
doing, the increased space charge extracts an intense ion flux from 
the anode foil’s plasma. Observations are reported on the im- 
portance of diode stability. The general agreement between 
theoretical scaling laws and experimental results are also 
presented. 


15148 Some of compression and . Brueckner, 
K.A. (Univ. of California, San Diego). pp 155-236 of In Pulsed fu- 
sion reactors. New York; Pergamon Press (1975). 

From Conference on pulsed fusion reactors; Erice-Trapani, 
Sicily, Italy (9 Sep 1974). 

See EUR—5307e; CONF-7409131—. 

Three lectures are included on the following: (1) analytic 
estimates of energy production, (2) shock compression, and (3) 
os of implosion physics. The theory is given for the scaling 
jaws involved. (MOW) 


15149 Device for remote ad it of resonance circuits in 


jjustmen 
high-frequency heating. Kalinichenko, S.S.; Shvets, O.M. 
Izv. Vyssh. Uchebn. Zaved., Radioelektron.; No. 9, 99-100(1975). 
(In Russian). 


ERA VOL. 1, NO. 8 


Use of a variable capacitor for tuning this circuit is inadvisa- 
ble because of the capacitor’s awkardness for remote adjustment. 
The — of the system proposed for making this adjustment is 
shown. Since the Q of the tuned circuit loaded by the plasma is 20 
or less, the effect of the described device on the efficiency is 
minimal. (JPRS) 


15150 Electron cyclotron heating experiments in a toroidal oc- 
Wong, K.L. Madison, WI; Univ. of Wisconsin (1975). 
147p. University Microfilms Order No. 75-12,933. 

Thesis (Ph. D.). 

The electron cyclotron heating rates have been experimen- 
tally measured on the supported toroidal octupole over a wide 
range of parameters. These studies have used relatively low power 
(less than or equal to 100 watts) microwave sources to excite a 
number of adjacent cavity modes or to sweep through an i 
cavity mode whose Q can be measured. The perturbation in Q due 
to the presence of the plasma gives a measure of the heating - 
frequency, electric field strength, resonance zone position, electron 
temperature and electron density is in good agreement with the 

ictions of singleparticle heating theory at low electron densi- 
ties. At high densities, the rf electric field at the resonance zone is 
modified by the plasma. When microwaves are launched from low 
magnetic field to resonance zones situated at high magnetic field, 
the heating rate falls off exponentially with plasma density due to 
the accessibility problem encountered by the right hand circularly 
polarized wave which is responsible for electron cyclotron 
resonance heating. Contrarily, the heating rate increases with den- 
sity when the resonance zone is near the center of the octupole 
where the mgnetic field is low. (Diss. Abstr. Int., B) 


15151 Physics of a wall-confined fusion system. Gross, R.A. 
(Columbia Univ., New York). Nucl. Fusion; 15: No. 5, 729- 
735(Oct 1975). 

To understand plasma phenomena which will occur in a 
wall-confined, shock-heated fusion system, experiments and com- 
puter simulations have been carried out. The thermonuclear fusion 
cycle, energy transfer from a B greater than | hot plasma to a wall, 
plasma confinement by means of walls and a magnetic dam, and 
some new strong shock wave physics results are described and 
reviewed. (auth) 


15152 Fast-wave heating of a two-component plasma. Stix, 
T.H. (Princeton Univ., NJ). Nucl. Fusion; 15: No. 5, 737-754(Oct 
1975). 

The use of the compressional hydromagnetic mode (also 
called the m ic or, simply, the fast wave) is examined in 
some detail with respect to the heating of a tritium plasma contain- 
ing a few percent deuterium. Efficient oa of wave energy 
by the deuteron component is found when w = w/sub c/ 
(deuterons), with Q/sub wave/ greater than or equal to 100. 
Reasonable efficiencies are found also for electron heating, but 
coherence effects between transit-time and Landau damping for 
electrons reduce the total absorption for both processes to one-half 
of the transit-time power, calculated separately. The fusion output 
of a two-component neutral-injected plasma can be enhanced by 
selective heating of the injected deuterons. Also, selective deu- 
teron absorption may be used for ion-tail creation by radiofrequen- 
cy excitation alone, as an alternative to neutral injection. The 
dominant behaviour of the high-energy deuteron distribution func- 
tion is found to be f(v) approximately exp [(*/.) S/sup v/ dv[Av]}/{( 
Av/sub_ perpendicular/)*]}], where [Av] is the Chandrasek- 
har—Spitzer drag coefficient, and {(Av/sub perpendicular/)*] is the 
Kennel—Engelmann quasi-linear diffusion coefficient for wr 
ticle interaction at the deuteron cyclotron frequency. An ytic 
solution to the one-dimensional Fokker—Planck equation, with 
r.f.-induced diffusion, is developed, and using this solution together 
with Duane’s fit to the D-T fusion cross-section, it is found that 
the nuclear-fusion power output from an r.f.-produced two-com- 
ponent plasma can significantly exceed the incremental 
(radiofrequency) power input. (auth) 


15153 Potential of driven tokamaks as thermonuclear reactors. 
Conn, R.W.; Kesner, J. (Univ. of Wisconsin, Madison). Nucl. Fu- 
sion; 15: No. 5, 775-783(Oct 1975). 

Unignited, and therefore externally driven, tokamak plasmas 
can be the core for economic tokamak power reactors over a Sig- 
nificant range of machine sizes where the plasma amplification fac- 
tor Q exceeds 15. In such driven systems, high-Z impurity | 
from 2 to 4 times that in ignited plasmas can be tolerated. Large 
driven tokamaks with plasma currents greater than 4 MA achieve 
the highest Q-value by operating with a 50-50 D-T plasma using 
the minimum amount of injected power to maintain the plasma in 
energy equilibrium. Driving large tokamaks with injection can also 
be used to extend the reactor burn time should impurities accumu- 
late. For smaller tokamaks, the optimum Q is obtained by injecting 
deuterium neutral beams at maximum power onto a pure tritium 
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plasma and rating the device in the two-energy-component 
mode described by peveen. Furth, and Tenney. A natural connec- 


tion between these two tating modes is thus obtained. The 

ntial benefits of low-Z liners in tokamaks are also studied and 
it is found that the tolerable impurity level of a contaminant like 
carbon can be an order of magnitude larger than the tolerable 
level of impurities like Fe or Mo. (auth) 


15154 Optical injection of beams in a mirror well. Hall, L.S.; 

r, E.B. Jr.; Newcomb, W.A. (Univ. of California, Liver- 
more). Nucl. Fusion; 15: No. 5, 875-889(Oct 1975). 

An anisotropic, finite-8 plasma trapped in a mirror well is 
subject to local hydromagnetic instabilities that depend strongly 
upon the shape the angular distribution function of the con- 
tained particles. Moreover, the angular distribution is a solution of 
a diffusion equation that can be significantly modified by ap- 
propriate changes in the relative positions and amplitudes of in- 
jected beams used to create or maintain the plasma. The question 
of how to inject beams so that the greatest overall pressure is 
maintained without the plasma becoming unstable and without in- 
ordinate demands upon the technology of beam injection is an ap- 
plication of the theory of continuous games. This problem and the 
optimal strategies for a number of games of interest are deter- 
mined and described. (auth) 


15155 Steady-state thermonuclear power generation 
energy-component Astron device. Chu, K.R. (Science Applications, 
Inc., McLean, VA.); Kapetanakos, C.A. Nucl. Fusion; 15: No. 5, 
947-951(Oct 1975). . 

Studies are reported on a steady-state two-component As- 
tron device. The basic idea is to confine a tritium plasma in a 
field- reversing deuterium ion layer and generate thermonuclear 
power from the optimized layer-plasma fusion reactions. The 
system is maintained at a steady state by the injection of neutral 
deuterium beams (150-300 keV). D-layer equilibrium and the 
power balance and power gain are discussed. (MOW) 


15156 Particle and loss rates in mirror reactors. Gal- 
braith, D.L.; Kammash, T. (Univ. of Michigan, Ann Arbor). Trans. 
Am. Nucl. Soc.; 22: 71-72(Nov 1975). 

From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


in a two- 


15157 Nonlinear, three-dimensional magnetohydrodynamics of 
noncircular tokamaks. Strauss, H.R. (Fusion Research Center, 
University of Texas at Austin, Austin, Texas 78712). Phys. Fluids; 
19: No. 1, 134-140(Jan 1976). 

Rosenbluth’s nonlinear, approximate tokamak equations of 
motion are generalized to three dimensions. The equations 
describe magnetohydrodynamics in the low £B, incompressible, 
large aspect ratio limit. Conservation laws are derived and a well- 
known form of the energy principle is recovered from the 
linearized equations. The equations are solved numerically to study 
kink modes in tokamaks with rectangular cross section. Fixed- 
boundary kink modes, for which the plasma completely fills the 
conducting chamber, are considered. These modes, which are mar- 
ginally stable to lowest order in circular tokamaks, become unsta- 
ble with large growth rates, comparable to the growth rates of free 
boundary kink modes. The unstable modes are found using 
linearized, two-dimensional equations. The linear results are used 
as initial values in the nonlinear, three-dimensional computations. 
The nonlinear results show that the magnetic field is perturbed 
only slightly, while a large amount of plasma convection takes 
ie plasma from the center of the chamber to the walls. 


15158 Runaway electrons in an impure plasma. Cohen, R.H. 
(Plasma Physics Laboratory, Princeton University, Princeton, New 
Jersey 08540). Phys. Fluids; 19: No. 2, 239-244(Feb 1976). 

The electron runaway theories of Kruskal and Bernstein and 
Lebedev are extended to apply to multiply ionized, multiple spe- 
cies plasmas. The resulting expressions for electron runaway rates 
are compared with results obtained by Kulsrud, Sun, Winsor, and 
an from numerical solutions of the Fokker—Planck equation. 

) 


15159 Nonlinear theory of rf heating at cyclotron harmonics. 
Schmitt, J.P.M. (Plasma Physics Laboratory, Princeton University, 
Princeton, New Jersey 08540). Phys. Fluids; 19: No. 2, 245- 
255(Feb 1976). 

The nonlinear interaction of a single particle with an elec- 
tromagnetic wave at a cyclotron harmonic is studied. Emphasis is 
on the large wavelength limit (fast wave). The cases of a coherent 
wave particle interaction and of an incoherent interaction are 
treated. In both cases explicit expressions for the temporal evolu- 
tion of the particle perpendicular energy distribution function are 
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presented. The heating is efficient at the first two harmonics. The 
formation of a suprathermic tail is predicted at the second and 
higher harmonics. (AIP) 


15160 Numerical model of plasma confinement. Sprott, J.C.; 
Strait, E.J. (Univ. of Wisconsin, Madison). JEEE Trans. Plasma 
Sci.; PS-4: No. 1, 6-10(Mar 1976). 

A time-dependent, zero-dimensional computer model with 
no adjustable parameters, for magnetically confirmed plasmas, is 
described. It predicts spatially averaged values of plasma density 
and electron and ion temperatures, and its predictions compare 
well with volume averaged measurements made in the Wisconsin 
Levitated Toroidal Octupole. The model is easily adaptable to pre- 
dict scaling in other devices. 


15161 Unstable of a Gaussian laser beam in a 
plasma waveguide. Feit, M.D.; Maiden, D.E. (University of Califor- 
nia, Lawrence Livermore Laboratory, Livermore, California 
94550). Appl. Phys. Lett.; 28: No. 6, 331-333(15 Mar 1976). 
Laser heating of long magnetically confined plasma columns 
to fusion temperatures requires propagation of a trapped laser 
beam over considerable distances. The present paper employs the 
parabolic approximation to the wave equation to analyze the 
tion of a Gaussian beam through a plasma with a parabolic 
transverse density profile. Although propagation is stable in the ax- 
ially uniform case, exhibiting alternate focusing and defocusing of 
the beam, it is unstable to small axial perturbations of certain 
wavelengths. In particular, an exponentially growing beam radius 
results from perturbations at wavelengths near that associated with 
the alternate focusing and defocusing mentioned above. (AIP) 


15162 Evidence of localized heating in CO,-laser-produced 

Haas, R.A.; Boyle, M.J.; Manes, K.R.; Swain, J.E. 
(Lawrence Livermore Laboratory, University of California, Liver- 
more, California 94550). J. Appl. Phys.; 47: No. 4, 1318-1321(Apr 
1976). 

Polyethylene foils and parylene disks have been irradiated 
by CO, (A~10.6 ym) and Nd : YAG-glass (A~1.06 ym) laser pul- 
ses focused to flux levels in the 10'*- and 10'*-W/cm* range. X-ray 
pinhole photographs of the CO,-laser-produced plasmas exhibit in- 
tense localized emission regions whose characteristic dimensions 
are smaller than the nearly diffraction-limited focal spot of the 
laser. Corresponding photographs of the glass-laser-produced 
plasmas show no evidence of localized emission. These experimen- 
tal results are consistent with theoretical predictions for laser-beam 
trapping and/or filamentation in laser-produced plasmas. (AIP) 


PLASMA DIAGNOSTICS 
REFER ALSO TO CITATION(S) 15195 


15163 (LBL—4468): Digitizing high frequency signals using 
serial memories. Coonrod, J.W. (California Univ., Berkeley 
(USA). Lawrence Berkeley Lab.). Oct 1975. Contract W-7405- 
Eng-48. 22p. Dep. NTIS $3.50. 

An online computer system has been developed as a 

ment for oscilloscopes and cameras on the Tormac project. 
Up to 32 simultaneous waveforms are recorded at up to 2 MHz in 
analog shift registers, then digitized sequentially after the event 
into a small PDP-11 computer. Data and functions of data may be 
displayed or plotted locally, and then forwarded for storage at a 
larger, remote computer via a network arrangement. Advantages 
over scopes have been lower incremental cost (approximately 
$200/channel), less noise pickup, better resolution (less than 1%), 
and immediate presentation of data. 


15164 (UCRL—77068) Energy absorption by laser fusion tar- 
gets determined by ion calorimetry. Rupert, V.C.; Gunn, S.R.; Hol- 
zrichter, J.F. (California Univ., Livermore (USA). Lawrence Liver- 
more Lab.). 6 Oct 1976. 34p. (CONF-751130—23). Dep. NTIS 
$4.00. 

From APS meeting; St. Petersburg, Florida, USA (10 Nov 
1975). 

The absorbed energy determined by the ion calorimeters 
was used as a basis for computations of the target behavior. Both 
neutron yield and x-ray spectra thus obtained were in agreement 
with the measured values within the precision of both calculations 
and experiments. Some results are described. (MOW) 


15165 (UCRL—77081) High resolution, large through-put x- 
ray microscopes for target diagnostics. Palmieri, T.M.; Boyle, M.J.; 
Ahlstrom, H.G.; Monjes, J.A. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). 13 Oct 1975. l6p. (CONF- 
751130—33). Dep. NTIS $3.50. 

From APS meeting; St. Petersburg, Florida, USA (10 Nov 
1975). 
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The imaging properties and = principles for an axisym- 
metric x-ray microscope using a hyperboloid surface preceding an 
ellipsoidal reflecting surface are discussed. The results of a design 
study investigating the off-axis resolution of x-ray microcopes are 
presented. ( Ow) 


15166 (UCRL—77082) X-ray microscopy of laser fusion tar- 
in four —— bands from 0.7 to 4.0 keV. Boyle, M.J.; Seward, 
.D.; Harper, T.L.; Koppel, L.N.; Pettipiece, K.J.; Ahlstrom, H.G. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 
15 Oct 1975. Contract W-7405-Eng-48. 19p. (CONF- 
751130—22). Dep. NTIS $3.50. 
edi From APS meeting; St. Petersburg, Florida, USA (10 Nov 
). 
A grazing x-ray microscope was shown to be able to photo- 
the x-ray emission from laser-produced plasmas between 0.8 
4.0 keV with a spatial resolution of approximately 3 microns. 
The calibration of the x-ray mirror energy response functions and 
the x-ray film allow absolute measurements of the spatial and spec- 
os enmaes of the x-ray emission from laser fusion targets. 
( ) 


15167 COURSE ON PLASMA DIAGNOSTICS AND DATA 
ACQUISITION SYSTEMS. INTERNATIONAL SCHOOL OF 
PLASMA PHYSICS, VARENNA, ITALY, SEPTEMBER 3—11, 
1975. Eubank, A.; Sindoni, E. (eds.). Bologna; Editrice Composi- 
tori (1975). 452p. (NP—20819). 

Separate abstracts were prepared for the 19 included 
papers. Six of the ape were abstracted for ERDA Research Ab- 
Sstracts. Abstracts for all of the 19 papers will appear in Nuclear 
Science Abstracts. (MOW) 


15168 Review of ——— neutral particle plasma Gane. 
Wharton, C.B. (Cornell Univ., Ithaca, NY). pp 70-100 of In 


Course on plasma diagnostics and data acquisition systems. Inter- 
national School of Plasma Physics, Varenna, Italy, September 
3—I11, 1975. Eubank, A.; Sindoni, E. (eds.). Bologna; Editrice 
Compositori (1975). 

This report deals with a number of the problems and uncer- 
tainties in applying this potentially powerful diagnostic method, 
presenting case studies and — experiments to illustrate 
methods at arriving at valid results. 


15169 Fast neutral measure of ion temperature in large 
tokamaks. Eubank, H.P. (Princeton Univ., NJ). pp 152-157 of In 
Course on plasma diagnostics and data acquisition systems. Inter- 
national School of Plasma Physics, Varenna, Italy, September 
3—11, 1975. Eubank, A.; Sindoni, E. (eds.). Bologna; Editrice 
Compositori (1975). 

The method proposed is to inject a perturbing atom density 
of sufficient spatial resolution that a scanning fast neutral detector 
can be employed to yield the ion temperature profile. The use of a 
modulated’ion source rather than a plasma gun to generate the 
perturbing atomic beam has the desirable feature that the ion 
source can be essentially cw and provide a modulated neutral den- 
sity throughout the discharge duration to yield T/sub i/(t). {MOW) 


15170 Heavy ion beam probing. Jobes, F.C. (Princeton Univ., 
NJ). pp 158-177 of In Course on plasma diagnostics and data 
acquisition systems. International hool of Plasma Physics, 
Varenna, Italy, September 3—1!, 1975. Eubank, A.; Sindoni, E. 
(eds. ). Bologna; Editrice Compositori (1975). 

The basic physics of beam probing is illustrated. A 10 to 
100 keV heavy ion beam is directed through a magnetically con- 
fined plasma. At every point on the trajectory, some of the beam 
ions are ionized by collisions to form doubly ionized secondaries. 
These secondaries have half the radius of curvature of the primary 
ions, and so are separated from the main beam, starting at the 
ionization point. It is these secondaries that provide a local mea- 
surement of the plasma. (MOW) 


15171 Soft x-ray measurements. Wing, W.R. (Oak Ridge Na- 
tional Lab., TN). pp 324-356 of In Course on plasma diagnostics 
and data acquisition systems. International School of Plasma 
Physics, Varenna, Italy, tember 3—11, 1975. Eubank, A.; Sin- 
doni, E. (eds.). Bologna; Editrice Compositori (1975). 

Soft x-ray production mechanisms are described from an ex- 
perimental viewpoint. Some measurement problems are outlined. 
A survey of diagnostic techniques involving soft x radiation is 
given. (MOW) 


15172 Neutrons. Eubank, H.P. (Princeton Univ., NJ). pp 377- 
392 of In Course on plasma diagnostics and data acquisition 
systems. International School of Plasma Physics, Varenna, Italy, 
ptember 3—11, 1975. Eubank, A.; Sindoni, E. (eds.). Bologna; 
Editrice Compositori (1975). 
A discussion of neutron production in Maxwellian plasmas 
is given. The diagnostic use of neutron production in neutral beam 
injection in the ATC device is described. (MOW) 
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15173 Data acquisition systems. Bennett, F.K. (Princeton 
Univ., NJ). pp 393-429 of In Course on plasma diagnostics and 
data acquisition systems. International School of Plasma Physics, 
Varenna, Italy, September 3—11, 1975. Eubank, A.; Sindoni, E. 
(eds.). Bologna; Editrice Compositori (1975). 

Discussions are given on the following topics: (1) typical 
small minicomputer hardware (PDP-8), (2) minicomputer operat- 
ing systems, (3) the PPPL 1800 data acquisition systems, and (4) 
the PPPL PDP-10 data acquisition system. (MOW) 


15174 Pulsed-gas-valve measurements of impurity ion concen- 
trations and in the 2XII Mirror device. Simonen, T.C.; 
Coensgen, F.H.; Cummins, W.F.; Molvik, A.W.; Nexsen, W.E. Jr. 
(Univ. of California, Livermore). Nucl. Fusion; 15: No. 5, 813- 
818(Oct 1975). 

Measurements of impurity ion concentrations and energy 
distributions in the 2XII mirror device are described. The measure- 
ments were made using a fast-pulsed pas valve and a charge- 
exchange analyzer that employs both electrostatic and magnetic 
separation to obtain energy spectra of separate particle species. 
The predominant high-Z material detected was carbon, having a 
concentration of approximately 2 percent and a mean energy of 3- 
6 keV. Smaller amounts of oxygen were the only material other 
than hydrogen detected. These energetic impurity levels are deter- 
mined to be contained against self-scattering into the mirror loss 
cones and to have only minor influences on plasma life-time and 
on mean ion and electron energy. (auth) 


15175 Measurement of neutron flux from a tokamak plasma 
device. Morgan, G.L.; England, A.C. (Oak Ridge National Lab., 
Tenn. (USA)). Nucl. Instrum. Methods; 129: No. 1, 1-9(1 Nov 
1975). 


75) 

A system has been developed for neutron flux measure- 
ments at the ORMAK tokamak device. This system allows mea- 
surement of the time-dependence of the neutron flux during a sin- 
gle shot of the device as well as the energy spectrum of the 
neutrons. Pulse shape discrimination techniques are used with a 
liquid scintillation counter (NE 213) to eliminate events in the de- 
tector due to gamma rays and X-rays generated in the plasma. 
Results are presented for the mode in which neutral deuterium is 
injected into a deuterium plasma. (NL) 


15176 Microprocessor system to recover data from a self- 
scanning photodiode array. Koppel, L.N.; Gadd, T.J. (Univ. of 
California, Livermore). JEEE Trans. Nucl. Sci.; NS-23: No. 1, 301- 
302(Feb 1976). 

From 22. nuclear science symposium and 7. nuclear power 
systems symposium; San Francisco, CA, USA (19 Nov 1975). 

A microprocessor-controlled digital system was developed 
to recover data from an x-ray spectrometry experiment which is a 
component of the laser-fusion program at the Lawrence Livermore 
Laboratory. The system software allows extensive interaction 
between the experimenter and the microprocessor controller. The 
microprocessor has proved to be well-suited for handling large ar- 
rays of data at a low level of software sophistication, and its low 
cost and large memory capacity make it an attractive alternative to 
a minicomputer system. (auth) 


PLASMA KINETICS - GENERAL 


15177 (AD/A—009646) mics of a focused discharge. 
Final scientific report, 1 Feb 1970-31 Jan 1975. Mawardi, O.K. 
(Case Western Reserve Univ., Cleveland, Ohio (USA)). 31 May 
1975. 56p. NTIS $4.25. 

This report describes theoretical and experimental investiga- 
tions on the dynamics of a dense plasma focus. The characteristics 
of the focus in terms of x-ray and neutron production are 
described. A diagnostic procedure for the analysis of the momen- 
tum of the deuterons ejected from the focus is also described. The 
results of a preliminary theoretical investigation of the heating of a 
dense plasma focus by a laser is given. (GRA) 


15178 (INIS-mf—2006, pp 72-98) Some topics in plasma 
physics. Jones, I.R. Jan 1974. 

In Physics and the energy industry. Summer school in 
physics. 

Topics which are discussed include: (1) plasma definition, 
(2) occurrence of plasmas, (3) thermal ionization, (4) non- 
equilibrium plasmas, (5) electrical conductivity, and (6) mathe- 
matical models of plasma. 


15179 PULSED FUSION REACTORS. CONFERENCE HELD 
AT ERICE-TRAPANI, SICILY, ITALY, SEPTEMBER 9—20, 
1974. New York; Pergamon Press (1975). 775p. (EUR—5307e; 
CONF-7409131—). 

From Conference on pulsed fusion reactors; Erice-Trapani, 
Sicily, Italy (9 Sep 1974). 
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Separate abstracts were prepared for 23 of the included 

rs. Abstracts for 4 of the papers are included in ERDA 

esearch Abstracts. Abstracts for all 23 papers appear in NSA. 
(MOW) 


15180 Strong self-focusing due to the ive force in 

Max, C.E. (Lawrence Livermore Laboratory, University 
of California, Livermore, California 94550). Phys. Fluids; 19: No. 
1, 74-77(Jan 1976). 

Self-focusing of cylindrical beams due to the ponderomotive 
force behaves quite differently for the full exponential nonlinearity 
than for the weak, cubic-nonlinearity limit. Steady self-trapped 
fovea becomes possible for arbitrary incident powers. Self- 
locusing becomes a periodic oscillatory phenomenon, rather than a 
oa process in which the light intensity increases without 
limit. (AIP) 


15181 Hybrid model studies of ion dynamics and field 
diffusion during implosions. Sgro, A.G.; Nielson, C.W. (Los 
Alamos Scientific Laboratory, University of California, Los 
Alamos, New Mexico 87545). Phys. Fluids; 19: No. 1, 126- 
133(Jan 1976). 

A one-dimensional numerical hybrid model (Vlasov ions, 
fluid electrons) which includes all nontrivial field components has 
been devised and its predictions have been compared with experi- 
mental pinch results. The effect of microscopic electron dynamics 
is included on the average by the specification of (anomalous) re- 
sistivity and thermal conductivity coefficients. The model has 
reproduced the magnetic field profiles observed during the implo- 
sion and post implosion phases of several screw pinch experiments. 
The behavior of the imploding plasma as various physical parame- 
ters are changed is discussed. The foot in the front of an experi- 
mentally determined density profile of a high density theta pinch is 
reproduced and shown to be due to a reflected ion beam. For 
some conditions the formation of a reflected ion beam is found to 
be dependent upon whether the bias is parallel or antiparallel to 
the driving field. (AIP) 


PLASMA KINETICS - THEORETICAL 
REFER ALSO TO CITATION(S) 15203, 15219, 15221 


15182 (CONF-760426—1) High beta equilibria in beam 
heated tokamak Dory, R.A.; Peng, Y.K.M. (Oak Ridge 
National Lab., Tenn. (USA)). 1976. 4p. Dep. NTIS $3.50. 
From 2. European conference on computational physics; 
Smany. German, Federal Republic of *F.R. Germany® (27 Apr 
). 


A quasi-static sequence of equilibrium solutions to the 
MHD equations nabla p = J x B and nabla x B = 4 z/J, or their 
reduction for axisymmetric systems independent of the azimuthal 
angle phi in cylindrical coordinates (R, phi, Z); R? div (R~* grad 
psi) = —4mRJ/sub phi/ where J/sub phi/ = RP’ + FF’/4nR is 
discussed. Appropriate boundary conditions are that psi be con- 
stant at conducting boundaries or regular at infinity. Some solu- 
tions are described. (MOW) 


15183 (LA-UR—76-562) Three-dimensional, nonlinear mag- 
netohydrodynamic computations of the postimplosion dynamics of 
the Los Alamos scyllac. Barnes, D.C.; Brackbill, J.U. (Los Alamos 
Scientific Lab., N.Mex. (USA)). 1976. Contract W-7405-Eng-36. 
8p. (CONF-760426—2). Dep. NTIS $3.50. 

From 2. European conference on computational physics; 
Sing, German, Federal Republic of *F.R. Germany® (27 Apr 

>. 

The Scyllac experiment is designed to produce high-beta 
plasmas in toroidal equilibrium by adding | = 0 and | = | perturba- 
tions to the basic theta pinch fields. The Scyllac experiment is 
being studied by means of the numerical solution of nonlinear, 
time-dependent equations with appropriate boundary conditions. 
— of the post-implosion phase are discussed. 

) 


15184 (UCRL—77892) E brake. Sahlin, H.L. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 
Jan 1976. Contract W-7405-Eng-48. 14p. (CONF-760419—1). 
Dep. NTIS $3.50. 

From Annual meeting on theoretical aspects of controlled 
thermonuclear reeseacrch; Madison, Wisconsin, United States of 
America *USA® (7 Apr 1976). 

The interaction of a relativistic electron beam with a laser 
pulse in a target plasma is theoretically described. An analysis is 
given for the stimulated bremsstrahlung effect. (MOW) 


15185 CTR parameter studies using multigroup diffusion equa- 
tions. Southworth, F.H.; Wells, W.E. (Univ. of Illinois, Urbana). 
Trans. Am. Nucl. Soc.; 22: 72-74(Nov 1975). 
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From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


15186 Review of neoclassical transport - Hazeltine, R.D. 
(Univ. of Texas, Austin). pp 273-309 of In Advances in plasma 
ro Vol. 6. Kaw, P.K. New York; John Wiley and Sons, Inc. 
(1976). 

The neoclassical theory is reviewed from three complemen- 
tary points of view: (1) the moment equations, (2) the guiding 
center motion, and (3) the distribution function. A summary is 
given of the resuits and their relation to experiments. (MOW) 


15187 Neoclassical theory of diffusion. Galeev, A.A.; Sagdeev, 
R.Z. (Inst. of High Temperature, Moscow). pp 311-420 of In Ad- 
vances in plasma physics. Vol. 6. Kaw, P.K. New York; John Wiley 
and Sons, Inc. (1976). 

Transport processes in very simple models of traps in 
tokamaks, levitrons, and stellarators were reviewed. A summary of 
one on transport coefficients of a rarefied plasma is given. 
( ) 


15188 Kinetic theory of a relativistic beam. Lee, E.P. 
(Lawrence Livermore Laboratory, University of California, Liver- 
—. California 94550). Phys. Fluids; 19: No. 1, 60-69(Jan 
1976). 

A Fokker—Planck equation is derived to study the evolu- 
tion of a stable, low-current beam propagating in a gas-plasma 
medium. Small-angle scattering of the beam particles by the medi- 
um causes diffusion in the phase space projected transverse to the 
direction of propagation. The projected components of dynamical 
friction vanish. As a result, there is a continued input of energy 
into the transverse particle motions, which is taken up in expan- 
sion against the pinch field. A quasi-static Bennett equilibrium, 
with isothermal distribution of transverse momenta, is shown to be 
a similarity solution of the Fokker—Planck equation with scale 
radius increasing in accord with Nordsieck’s formula. An H 
theorem is proved and the Bennett distribution is shown to 
minimize both H and -dH/dt; hence, it is the time-dependent 
asymptotic state. The predicted current profile and radius are 
shown to be in fair agreement with experiment. (AIP) 


15189 Orthogonal conductivity of a toroidal plasma. Boozer, 
A.H. (Plasma Physics Laboratory, Princeton University, Princeton, 
New Jersey 08540). Phys. Fluids; 19: No. 1, 149-154(Jan 1976). 

The orthogonal conductivity of a toroidal plasma is calcu- 
lated in the fluid regime. If the damping time for toroidally 
directed angular momentum is tau/subN/, the orthogonal conduc- 
tivity is shown to be a/sub_ perpendicular/= (rhoc?/B? 
/subp/)/tau/subn/ for large tau/subN/. Here rho is the mass density, 
c is the speed of light, and B/subp/ is the poloidal component of 
the magnetic field. For large tau/subN/, the flow induced by the 
orthogonal electric field is almost purely toroidal and of magnitude 
c (E/subr/-E°/subr/)/B/subp/ where E®°/subr/ is the electric field 
required for ambipolar diffusion. (AIP) 


15190 Ti of a toroidal plasma in a mixed 

me. Hirshman, S.P. (Massachusetts Institute of 
Technology, Cambridge, Massachusetts 02139). Phys. Fluids; 19: 
No. 1, 155-158(Jan 1976). 

The transport coefficients are calculated for an axisymmet- 
ric toroidally confined plasma comprised of main ions in the 
banana regime and high-Z impurities in the Pfirsch—Schluter 
regime. The ambipolar particle diffusion coefficient scales like the 
Pfirsch—Schluter value for a collisional plasma. The main ion heat 
conductivity, however, equals its value in a low collision frequency 
(banana regime) plasma, thus exceeding the particle diffusion by 
the factor 5~3/?, where 5<1 is the inverse aspect ratio. A neoclassi- 
cal current comparable to the banana regime bootstrap current 
flows in response to the electron and ion gradients. (AIP) 


PLASMA PRODUCTION 


15191 (COO— 2007-75) Energy distributions of electrons in 
electron beam ong nitrogen plasmas. Suhre, D.R. (Illinois 
Univ., Urbana (USA)). 1976. 73p. Dep. NTIS $4.50. 

Thesis. 

A theory was developed which predicts the equilibrium 
electron energy distributions resulting from the injection of an 
electron beam into molecular nitrogen. The results were highly 
non-Maxwellian with a depletion region existing near 2.5 eV. 
Using these distributions, fractional power transfers to various ex- 
citation processes were calculated. The theory was verified experi- 
mentally by using Langmuir probes to measure the electron energy 
distributions produced by a beam generated by a cold cathode 
discharge in low pressure nitrogen. The distributions were mea- 
sured in absolute units and compared directly with theory. All of 
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the major features of the theory were found to be present in the 
measurements. 


15192 (UCRL—52000-76-1) Energy and technology review. 
Carr, R.B.; McCleb, C.S.; Prono, J.K. (eds.). (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). Jan 1976. Contract 
W-7405-Eng-48. 28p. Dep. NTIS $4.00. 
Brief discussions of research progress on the following top- 
ics are given: (1) lasers and laser applications, (2) advanced ener- 
systems, (3) science and techno , and (4) national security. 
| ea experiments on the in-flight laser irradiation of ammonia pel- 
lets are discussed. (MOW) 


15193 Nuclear synthesis in which is induced by 
an electron beam. Yonas, G. (Sandia Labs., Albuquerque, NM). 
Zh. Prikl. Mekh. Tekh. Fiz.; No. 4, 11-22(1975). (In Russian). 
Recently relativistic electron beams have found wide use in 
studies of nuclear synthesis. These beams are used for heating a 
plasma confined by a magnetic field, for pumping high-pressure 
lasers, and also as powerful energy sources for compressing 
and heating thermonuclear fuel. In recent years Sandia Laborato- 
ties has been studying a number of these subjects. This paper 
discusses recent experimental and theoretical studies on the com- 
pression of microparticles by electron beams. (SJR) 


15194 (MATT-Trans—114) Study of functioning and applica- 
tions of a hydrocyanic acid laser. Lesieur, J.P. (Paris-11 Univ., 91 - 
pees (France)). Jun 1975. Translation of thesis. 77p. Dep. NTIS 
$5.45. 


A study is presented of the functioning of the HCN laser, 
with a view to using it for interferometric measurements in the 
tokamak machine, now under construction at Fontenay-aux-Roses. 
(MOW) 


PLASMA INSTABILITIES 


15195 (AD/A—006744) Correlation analysis of turbulent 
plasmas. Final report, 1 Apr 1972-30 Sep 1973. Shaw, D.T. (State 
Univ. of New York, Buffalo (USA). Dept. of Engineering 
Science). 1974. Contract N00014-72-C-0412. 35p. NTIS $3.75. 

The objective of the program is to develop a method for the 
measurement of the correlation functions which in turn are used 
for the investigation of the nature of the instabilities and their role 
in the turbulent diffusion in the plasma. Special emphasis is placed 
on the testing of a diagnostic technique which is simple and sensi- 
tive enough for the relatively small-volume and low-density plasma 
source used in the program. In the present report, the cross-beam 
correlation technique is first discussed. This is followed by a sec- 
tion on the use of the laser-interferometric method for determina- 
tion of electron density. In the last section, the important findings 
and recommendations are discussed. (GRA) 


15196 (COO—2714-1) Microinstabilities in complex magnetic 
field and high-8 sheared sheath structure. Progress re- 
port, June 1, 1975—February 27, 1976. Bakshi, P.; Kalman, G. 
(Boston Coll., Chestnut Hill, Mass. (USA)). Feb 1976. Contract 
E(11-1)-2714. 20p. Dep. NTIS $3.50. 

A new approach for the solution of the Vlasov equation for 
complex magnetic field geometries has been developed using 
operator techniques. The general approach is illustrated by deter- 
mining the perturbed distribution function and density operator for 
the problem of shear stabilization of drift waves for transverse and 
arbitrary directions of propagation. The ensuing corrections to sta- 
bility criteria of current theories are obtained for certain domains 
of physical parameters. Preliminary work on the integral equation 
approach to the dispersion relation has been initiated. As a prelude 
to the study of particle orbits in complex mirror geometries, the 
adiabatic and non-adiabatic behavior of a harmonic oscillator has 
been studied using operator methods. High-B, high shear plasma 
sheath configurations have been studied with the full ion dynamics 
taken into account and electrons treated in the zero and first order 

roximation, in the ratio of the electron Larmor radius to the 
scale length. The resulting sheath structure equation in the lowest 
order approximation has n solved for certain entering ion dis- 
tributions, and prepared for computer analysis for others. In this 
approximation the electron current parallel to magnetic field lines 
has to be assumed suppressed or predetermined. Equations in the 
next order approximation include the finite Larmor radius stress 
tensor. This equation is under study. 


15197 (MATT—1188) Anomalous and stabilization 
of collisionless drift-wave instabilities. Lee, W.W.; Okuda, H. 
(Princeton Univ., N.J. (USA). Plasma Physics Lab.). Dec 1975. 
Contract E(11-1)-3073. 16p. Dep. NTIS $3.50. 

Extensive numerical simulations have been carried out to 
study the enhanced transport processes associated with the colli- 
sion drift wave instabilities. The results indicate that the shear 
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is effective in reducing the anomalous particle diffusion as pre- 
dicted by theory; however, it is less so for the accompanied & 
tron heat transfer. The quasilinear decay of the density profile is 
po be the dominant mechanism for the nonlinear saturation. 
(au 


15198 (UCID— 17038) Present status of mirror stability 
theory. Baldwin, D.E.; Berk, H.L.; Byers, J.A. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). 11 Feb 1976. Con- 
tract W-7405-Eng-48. 63p. Dep. NTIS $5.45. 

A status report of microinstability as it ies to 2XIIB and 
MX theory for mirror machines is presented. It is shown that 
quasilinear computations reproduce many of the parameters ob- 
served in the 2XIIB experiment. In regard to large mirror 
machines, there are presented detailed calculations of the linear 
theory of the drift cyclotron loss-cone mode, with inhomogeneous 
geometry and nonlinear diffusive effects. Further, the stability of a 
mirror machine to the Alfven ion-cyclotron instability is assessed, 
and the Baldwin- Callen diffusion is estimated for a spatially vary- 
ing plasma. (auth) 


15199 Ion cyclotron instabilities in finite beta mirror plasmas. 
Uckan, T. Ann Arbor, MI; Univ. of Michigan (1975). 26lp. 
University Microfilms Order No.75-29,338. 

Thesis (Ph. D.). 

A general dispersion relation for arbitrary popes of 
electrostatic and electromagnetic waves in an infinite, collisionless, 
weakly inhomogeneous, anisotropic high beta plasma is derived. By 
taking into consideration the coupling between longitudinal and 
transverse waves the appropriate dispersion relations for the ion 
cyclotron instabilities with k/sub perpendicular/ much greater than 
k/sub z/ and T/sub i/ much greater than T/sub c/ are deduced and 
applied to mirror-confined plasmas. A real k stability analysis has 
been carried out analytically for the flute-like (k/sub z/ not equal 
to 0) drift-cone and loss-cone modes for various values of beta and 
electron temperature as well as other plasma parameters. Flute-like 
(k/sub z/ = 0) drift-cyclotron and mirror ratio-dependent drift- 
cone modes were also examined for high beta effects. 


15200 Mercier stability of non-circular cross-section configura- 
tions. Galvao, R.M.O. (Massachusetts Inst. of Tech., Cambridge). 
Nucl. Fusion; 15: No. 5, 785-792(Oct 1975). 

Stability against flute modes, localized inside the plasma 
column, of magnetic confinement configurations which are rele- 
vant for the realization of poloidal divertors, is studied for a bell- 
shaped current-density profile. The ideal MHD-equilibrium is 
described by using the Herrnegger—Maschke solutions of the 
equilibrium equations. It is shown that there is little difference 
between the stability conditions for toroidal diffuse pinches with 
the shape of the cross-section resembling a normal or inverted D, 
and that these two shapes of the plasma cross-section are prefera- 
ble to a rectangular one if the plasma column is very elongated in 
the vertical direction. A comparison is made with the results based 
upon a flat-current-density equilibrium model. (auth) 


15201 Nonlinear theory of the trapped-particle interchange 
mode. Waddell, B.V. (Inst. of Advanced Study, Princeton, NJ). 
Nucl. Fusion; 15: No. 5, 803-811(Oct 1975). 

In studying the nonlinear evolution of nonresonant trapped- 
particle instabilities, it is desirable to exploit the fact that their 
frequencies are smaller than the bounce frequency by employing a 
kinetic equation for the bounce-averaged distribution function. 
Such an equation for trapped particles is derived in axisymmetric 
toroidal geometry by transforming the familiar drift-kinetic equa- 
tion to toroidal co-ordinates and employing an annihilation opera- 
tor. The '’bounce-averaged drift-kinetic equation’’ facilitates the 
application of Dupree’s strong turbulence formalism in toroidal 
geometry, under the assumption that turbulent scattering of parti- 
cles out of magnetic well is unimportant. On the basis of this for- 
malism, the trapped-particle interchange mode is analyzed. The 
saturation amplitude of the instability and the conaigailiag turbu- 
lent transport coefficients are obtained. (auth) 


15202 Microinstability theory of two-energy-component to- 
roidal systems. Berk, H.L. (Univ. of California, Livermore); Hor- 
ton, W. Jr.; Rosenbluth, M.N.; Rutherford, P.H. Nucl. Fusion; 15: 
No. 5, 819-844(Oct 1975). 

The microinstability theory of the two-energy-component 
toroidal system is developed and applied to systems typical of 
those in proposed fusion break-even experiments. The energetic 
ion beam distributions F/sub b/(v/sub parallel/,v/sub perpendicu- 
lar/,t) obtained from approximate solutions of the Fokker—Planck 
equation are studied for high-frequency microinstabilities arising 
from deltaF/sub b//deltav?/sub parallel/ greater than or 
deltaF/sub b//deltav?/sub perpendicular/ greater than 0 in both 
transient and collisional equilibrium states. For typical beam- 
plasma parameters, the system is shown to be stable to high- 


> 


ncy modes during the parallel injection of a continuous, 
monoenergetic source. (auth) 


15203 ADVANCES IN PLASMA PHYSICS. VOLUME 6. 
Kaw, P.K.; Kruer, W.L.; Liu, C.S.; Nishikawa, K. New York; John 
Wiley and Sons, Inc. (1976). 606p. 

Separate abstracts were prepared for the 9 included papers. 
(MOW) 


15204 General formalism of parametric excitation. Nishikawa, 
K. (Hiroshima Univ.); Liu, C.S. pp 3-81 of In Advances in plasma 
ni Vol. 6. Kaw, P.K. New York; John Wiley and Sons, Inc. 
1976) 


A modal analysis of parametric instabilities in plasma is 
given. The effects of geometry on decay instabilities are discussed 
ogee certain nonlinear aspects of parametric processes. 
(MOW) 


15205 Parametric instabilities in homogeneous unmagnetized 
plasmas. Liu, C.S. (Univ. of Maryland, College Park); Kaw, P.K. 
83-119 of In Advances in plasma physics. Vol. 6. Kaw, P.K. 
New York; John Wiley and Sons, Inc. (1976). 
The following topics are included: (1) general formalism of 
tric processes in a plasma, (2) parametric instability of the 
pump wave with frequency near the plasma wave: @» x w/sub p/, 
(3) Raman scattering of electromagnetic waves in plasmas, (4) 
scattering of ion modes; Brillouin scattering; and modational insta- 
—_ (5) decay of the pump wave into two plasmons. 
( 


15206 Parametric instabilities in an inhomogeneous unmag- 
netized plasma. Liu, C.S. (Univ. of Maryland, College Park). pp 
121-177 of In Advances in plasma physics. Vol. 6. Kaw, P.K. New 
York; John Wiley and Sons, Inc. (1976). 

An electromagnetic wave normally incident to a nonu- 
niform plasma slab with increasing density is theoretically con- 
sidered. An analysis for Raman and Brillouin scattering is given. A 
theoretical description of parametric instabilities in an in- 
a i, plasma near the point of critical density is presented. 


15207 Parametric excitation of electrostatic waves in a mag- 
netized plasma. Kaw, P.K. (Physical Research Lab., Ahmedabad, 
India). pp 179-206 of In Advances in plasma physics. Vol. 6. Kaw, 
P.K. New York; John Wiley and Sons, Inc. (1976). 

A comprehensive discussion of parametric excitation of 
electrostatic waves in magnetized plasma is given. A general 
derivation of the dispersion relation is presented. The dispersion 
relation is analyzed for two cases, that is (a) when the driving 
frequency is near the resonant frequency of electron modes, and 
(b) when the driving frequency is near the lower hybrid frequency. 
Some general remarks and a brief comparison of theory with ex- 
periment and computer simulations are given. (MOW) 


15208 Saturation and nonlinear effects of parametric instabili- 
ty. Kruer, W.L. (Univ. of California, Livermore). pp 237-269 of In 
Advances in plasma physics. Vol. 6. Kaw, P.K. New York; John 
Wiley and Sons, Inc. (1976). 

A brief discussion of previous studies on tric insta- 
bilities is given in order to illustrate the characteristic nonlinear ef- 
pot The discussion covers both theory and computer simulation. 
( ) 


15209 Simulation of dissipative trapped-electron instability in 
linear geometry. Matsuda, Y.; Okuda, H. (Plasma Physics Labora- 
tory, Princeton University, Princeton, New Jersey 08540). Phys. 
Rev. Lett.; 36: No. 9, 474-478(1 Mar 1976). 

A simulation model has been developed to study the low- 
frequency trapped-particle instability in a linear geometry. Low- 
frequency drift instabilities identified as the dissipative trapped- 
electron modes grow, accompanied by the turbulent transport of 
plasma. Measured electron heat conductivity is a few times larger 
than the particle diffusion constant. (AIP) 


15210 Current penetration and plasma disruption. Stix, T.H. 
(Plasma Physics Laboratory, Princeton University, Princeton, New 
rit 08540). Phys. Rev. Lett.; 36: No. 10, 521-524(8 Mar 


It is suggested that, in a tokamak discharge, the initial rapid 
current penetration and the disruptive instability may each be at- 
tributed to a type of nonlinear double-tearing instability which 
Causes growth and overlap of radially separated magnetic islands. 
The ensuing reconnection and braiding of magnetic lines would 
enhance local radial heat and particle transport and could permit 
rapid redistribution of plasma current, inducing positive or nega- 
tive spikes in the loop-voltage signal. (AIP) 
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15211 braiding due to weak . Rechester, 
A.B.; Stix, T.H. (Plasma Physics Laboratory, Princeton ae 
Princeton, New Jersey 08540). Phys. Rev. Lett.; 36: No. 11, 587- 
591(15 Mar 1976). 

Magnetic surfaces for a with a helical current per- 
turbation proportional to €* are destroyed by toroidal effects or by 
a second current perturbation, of incommensurate helicity, and the 
behavior of magnetic field lines becomes stochastic in layers of 
relative width €~' x exp(-m/2e), where | = 2 x absolute value 
(m,/m) + 1 with m and m, = the azimuthal mode numbers of the 
original helical field and of the perturbation. (AIP) 


15212 Inhibition of the current-driven ion-wave in 
the trapped-electron regime in the FM-1 spherator. Arunasalam, 
V.; Okabayashi, M.; Hawryluk, R.J.; Suckewer, S. (Plasma Physi 
Laboratory, Princeton University, Princeton, New Jersey 08540). 
Phys. Rev. Lett.; 36: No. 13, 726-729(29 Mar 1976). 

An experimental analysis is made of the scattering of 
microwaves by the density fluctuations due to the current-driven 
ion-wave instability in a toroidal plasma confinement device, the 
FM-1 spherator. It is found that the instability exists in the colli- 
sional regime and it is inhibited (i.e., quenched by two orders of 
magnitude) in the trapped-electron (i.e., banana) regime. The in- 
hibition occurs when the electron collision frequency is about 

ey to the electron bounce frequency between mirror trapping. 
(AIP) 


15213 Coupling saturation in the nonlinear theory of paramet- 
ric decay instabilities. Bezzerides, B.; DuBois, D.F. (Theoretical 
Division, Los Alamos Scientific Laboratory, Los Alamos, New 
Mexico 87545). Phys. Rev. Lett.; 36: No. 13, 729-732(29 Mar 
1976). 

A new saturation mechanism for the nonlinear stage of 
parametric decay instabilities arises from pump-induced cross-cor- 
relations between Fourier modes. These correlations result in a 
renormalization - usually a reduction - of the mode coupling coef- 
ficients. Coupling saturation arises from the same order of approxi- 
mation as the familiar induced-scattering nonlinearity. When ap- 
plied to the 2w/sub pe/ decay instability and the electron—ion 
decay instability, coupling saturation greatly reduces the turbulent 
wave energy compared to earlier calculations. (AIP) 


15214 Destabilization of the trapped-electron mode by magnetic 
curvature drift resonances. Adam, J.C.; Tang, W.M.; Rutherford, 
P.H. (Plasma Physics Laboratory, Princeton University, Princeton, 
New Jersey 08540). Phys. Fluids; 19: No. 4, 561-566(Apr 1976). 

Electron curvature drift resonances, ignored in earlier work 
on the trapped-electron modes, are found to exert a strong desta- 
bilizing influence in the lower collision frequency range of these 
instabilities. Effects arising from ion temperature gradients, shear, 
and finite ion gyroradius are included with these delB drifts in the 
analysis, and the resultant eigenvalue equation is solved by numeri- 
cal procedures rather than the commonly used perturbation 
techniques. For typical tokamak parameters the maximum growth 
rates are found to be increased over earlier estimates by roughly a 
factor of 4, and requirements on magnetic shear strength for sta- 
bilization are likewise more severe and very difficult to satisfy. For 
inverted density profiles, this new destabilizing effect is rendered 
ineffective, with the result that the modes can be stabilized for 
achievable values. of shear provided the temperature gradients are 
not too severe. Estimates of the particle and thermal energy trans- 
port are given for both normal and inverted profiles. (AIP) 


15215 Resistive instabilities in a tokamak. Glasser, A.H.; 
Greene, J.M.; Johnson, J.L. (Plasma Physics Laboratory, Princeton 
University, Princeton, New Jersey 08540). Phys. Fluids; 19: No. 4, 
567-574(Apr 1976). 

Aggintiion of resistive instability theory shows that toroidal 
effects can stabilize the tearing mode in devices like the Princeton 
Large Torus. Contraction of the current channel is destabilizing. 
Finite fluid compressibility is crucial to this phenomenon. (AIP) 


15216 Electromagnetic current instabilities. Gary, S.P.; Gerwin, 
R.A.; Forslund, D.W. (Los Alamos Scientific Laboratory, Universi- 
ty of California, Los Alamos, New Mexico 87545). Phys. Fluids; 
19: No. 4, 579-586( Apr 1976). 

Linear electromagnetic waves in an infinite, homogenous 
current-carrying Vlasov plasma with ion B=1 are considered. 
Three instabilities emerge: a long wavelength, ‘’kink-like’’ mode, 
and two instabilities with wavenumbers greater than the reciprocal 
ion Larmor radius, the ‘‘electromagnetic ion acoustic instability’ 
and the ‘whistler current instability.’ The linear properties of 
these instabilities are investigated in detail; they have substantially 
lower thresholds than the electrostatic ion-acoustic instability, and 
are generally favored by increasing ion B. In the regime of linear 

rowth, the whistler current instability can give rise to an anoma- 
Eas resistivity, and preferentially heats the ions. (AIP) 
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PLASMA WAVE PHENOMENA 


15217 (AD/A—008246) Mechanism for establishing steady 
— turbulence. Akhiezer, 1.A.; Angeleiko, V.V. Translated 
tom Ukr. Fiz. Zh. (Russ. Ed.); 17: No. 9, 1431-1437(1972). 12p. 
(FSTC-HT—23-1887-73). NTIS $3.25. 

A mechanism for establishing steady plasma turbulence is 
described. Owing to nonlinear effects, the phase velocity of the 

a wave is modified, proportional to the level of turbulent 
oscillations. lon-acoustic oscillations in a strongly magnetized, col- 
——, plasma containing thermal electrons are considered. 
( ) 


15218 (ORNL-tr—4075) Use of the periodic deceleration 
system for exciting plasma waves at frequencies near the lower 
hybrid. Dyachenko, V.V.; Shcherbinin, O.N. 1975. Translation by 
S.D. Blalock, Jr. of Russian report No. 494. 14p. Dep. NTIS $3.50. 

Some results of calculation of hf field distribution are given 
for the slow transverse-magnetic waves (E-type) propagating in a 
cold nonuniform magnetized plasma. The solution for eigenmodes 
was obtained in a vacuum space between the plasma surface and 
the corrugated metal wall by using the analytical expression for 
plasma surface impedance. The calculated curves make it possible 
to choose properly the parameters of inner walls of plasma installa- 
tions to satisfy the accessibility criterion for the excited surface 
wave to the lower hybrid resonance region. (auth) 


15219 Canonical momenta and numerical instabilities in parti- 
cle codes. Godfrey, B.B. (Los Alamos Scientific Lab., NM). J. 
Comput. Phys.; 19: No. 1, 58-76(Sep 1975). 

A set of warm plasma dispersion relations appropriate to a 
large class of electromagnetic plasma simulation codes is derived. 
The numerical Cherenkov instability is shown by analytic and nu- 
merical analysis of these dispersion relations to be the most signifi- 
cant nonphysical effect involving transverse electromagnetic waves. 
The instability arises due to a spurious phase shift between reso- 
nant particles and light waves, caused by a basic incompatibility 
between the Lagrangian treatment of particle positions and the Eu- 
lerian treatment of particle velocities characteristic of most 
PIC—CIC algorithms. It is demonstrated that, through the use of 
canonical momentum, this mismatch is alleviated sufficiently to 
completely eliminate the Cherenkov instability. Collateral effects 
on simulation accuracy and on other numerical instabilities appear 
to be minor. (auth) 


15220 Parametric excitation of electromagnetic waves in mag- 
netized Kaw, P.K. (Physical Research Lab., Ahmedabad, 
India). pp 207-236 of In Advances in plasma physics. Vol. 6. Kaw, 
P.K. New York; John Wiley and Sons, Inc. (1976). 

The dispersion relation for the stimulated scattering 
problem is derived using the k . AX method. This method is fully 
equivalent to the Viasov—Maxwell set of equations and is much 
pean orm transparent. The dispersion relation is then solved 
to study the decay instabilities and purely growing modes. (MOW) 


15221 Collective modes in confined high temperature plasmas. 

Coppi, B.; Rewoldt, G. (Massachusetts Inst. of Tech., Cambridge). 

pP 421-585 of In Advances in plasma physics. Vol. 6. Kaw, P.K. 
ew York; John Wiley and Sons, Inc. (1976). 

The properties of the equilibrium particle distribution func- 
tion in phase space and the particle orbits that are appropriate to 
axisymmetric toroidal configurations are studied. The general pro- 
perties of the modes that can be excited in these configurations are 
discussed. The perturbed ion and electron distribution functions 
are derived by integration of the linearized Vlasov equation along 

rturbed guiding center orbits. Various mode cases are described. 
th collisional and collisionless effects are considered. (MOW) 


15222 Nonlinear wavenumber of an electron plasma wave. Vid- 
mar, P.J.; Malmberg, J.H.; Starke, T.P. (Department of Physics, 
University of California at San Diego, La Jolla, California 92037). 
Phys. Fluids; 19: No. 1, 32-42(Jan 1976). 

The wavenumber of a large-amplitude electron plasma wave 
propagating on a collisionless plasma column is measured. The 
wavenumber is shifted from that of a small-amplitude wave of the 
same frequency. This nonlinear wavenumber shift, 5k/subr/, de- 
pends on position, frequency, and initial wave amplitude, Phi. The 
observed spatial oscillations of 5k/subr/ agree qualitatively with 
recent theories. Experimentally 5k/subr/proportionalk/subi/S (Phi) 
rootPhi where k/subi/ is the linear Landau damping coefficient, S 
(Phi) equivalentk/subi/( Phi)/k/subi/, and k/subi/(Phi) is the initial 
damping coefficient which depends on Phi. (AIP) 


15223 Theory of intense ion beam acceleration. Antonsen, 
T.M. Jr.; Ott, E. (Department of Electrical Engineering, Cornell 
University, Ithaca, New York 14853). Phys. Fluids; 19: No. 1, 52- 
59(Jan 1976). 


ERA VOL. 1, NO.8 


The ication of high vol pulse power techniques to 
the production o intense met of great interest for 
confinement, plasma heating, and pellet implosion. The main 
problem is that application of a high vo to a_ simple 
anode—cathode gap will draw both an electron current from the 
cathode and an ion current from the anode, and the electrons will 
receive most of the input energy due to their smaller mass. Two 
methods of efficient intense ion beam production are considered: 
(1) the magnetically insulated diode and (2) the ‘’reflex-triode’’. 
The relativistic equilibria, the ion current dependence on ac- 
celerating voltage, its dependence on applied magnetic field (in the 
first mtthed ), and its variation due to a velocity distribution of the 
electrons (in the second method) are determined. For both 
methods the ion current can be substantially enhanced with 
respect to the Langmuir—Child current due to the presence of the 
negative electron space charge. In the case of magnetic insulation 
this enhancement increases as the magnetic field is lowered and 
diverges as it approaches the critical value past which electrons 
can traverse the gap. For the reflex triode the enhancement is in- 
creased by relativistic electron effects and by a population of elec- 
trons with energies less than the full voltage across the gap. (AIP) 


15224 Oscillation-center formulation of the classical theory of 
induced scattering in plasma. Johnston, S. (Plasma Physics Labora- 
tory, Princeton University, Princeton, New Jersey 08540). Phys. 
Fluids; 19: No. 1, 93-107(Jan 1976). 

Particle trapping in the beat potential produced by the mix- 
ing of two coherent waves lies outside the domain of the conven- 
tional weak-turbulence theory of induced wave—particle scattering 
in plasma. A reformulation of the theory is presented which is ap- 
plicable to this extended domain. The formulation is based upon a 
canonical transformation to ‘‘oscillation-center variables’’ and in 
particular affords a simpler method for deriving the ‘‘linear’’ 
matrix elements of weak-turbulence theory. This method is first il- 
lustrated in the problem of the nonlinear Landau damping of lon- 
gitudinal plasma modes. The power of the method is then usefully 
exploited in two more difficult situations, namely, the cases of 
electrostatic waves in the presence of a uniform magnetic field, 
and electromagnetic waves in an arbitrarily relativistic plasma. The 
application of the transformation to the extended strong-interac- 
tion regime is demonstrated. (AIP) 


15225 Cylindrical solitons in a warm, multi-ion 

Maxon, S. (Lawrence Livermore Laboratory, University of Califor- 
nia, Livermore, California 94550). Phys. Fluids; 19: No. 2, 266- 
271(Feb 1976). 

The soliton problem for ion acoustic waves propagating in a 
warm plasma consisting of a mixture of two ion species is solved 
for cylindrically symmetric ingoing waves. The small amplitude ap- 

ximation is made and a modified Korteweg—de Vries equation 
is obtained. The early time solution show that the solitons for the 
two ion species plasma are narrower in spatial width and propagate 
faster than their counterpart in the single ion plasma. Also, a given 
initial disturbance will break up into more solitons in the multi-ion, 
warm plasma than in the cold single-ion plasma. (AIP) 


15226 Observations of gnetohydrody ic rarefaction 
waves. Niimura, M. (Plasma Physics Laboratory, Columbia Univer- 
sity, New York, New York 10027). Phys. Fluids; 19: No. 4, 602- 
603(Apr 1976). 

Transverse magnetohydrodynamic rarefaction waves in a 
fully ionized deuterium plasma have been studied and measure- 
ments of the electron density as a function of time are compared 
with theoretical predictions. The agreement is good. (AIP) 


15227 Effects of inhomogeneities on the parametric excitation 
of the upper-hybrid resonance. Chan, V.S.; Seshadri, S.R. 
(Department of Electrical and Computer Engineering, The Univer- 
sity of Wisconsin, Madison, Wisconsin 53706). J. Appl. Phys.; 47: 
No. 5, 1868-1873(May 1976). 

The effects of the inhomogeneities of the number density 
and the magnitude of the magnetostatic field on the characteristics 
of the parametrically excited instability of the extraordinary mode 
near the upper-hybrid resonant frequency are investigated for the 
case in which the pump wave and the backscattered idler wave are 
both ordinary modes. The three interacting waves propagate paral- 
lel to a given direction perpendicular to the magnetostatic field 
whose direction remains unchanged throughout the warm plasma 
of infinite extent. The parametrically excited instability of the 
upper-hybrid wave is of the convective or the absolute type ac- 
cording to whether the effective wave number has a linear or a 
quadratic profile. For both types of instabilities, there are two 
threshold values for the amplitude of the pump field and they cor- 
respond to the requirements for overcoming the damping losses 
and the convective losses. Numerical results for the various 
threshold amplitudes are presented as functions of the strength of 
the magnetostatic field. The inhomogeneities generally increase the 
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homogeneous plasma. (AIP) 

15228 Self-interaction of the upper hybrid wave. Chan, V.S.; 
Seshadri, S.R. (Department of Electrical and Computer Engineer- 
ing, The University of Wisconsin, Madison, Wisconsin 53706). J. 
Appl. Phys.; 47: No. 5, 1874-1879(May 1976). 

The self-interaction of the extraordinary mode propagatin 
across the magnetostatic field in an electron mt Pare is Laooligued 
with particular attention to the range of frequencies close to the 
upper hybrid resonant frequency. The slowly varying amplitude of 
the upper hybrid wave satisfies a cubic Schrodinger equation 
which is deduced using the method of Kakutani and Sugimoto. The 
analysis of the Schrodinger equation shows that the extraordinary 
mode, in the neighborhood of the upper hybrid resonant frequen- 
cy, is modulationally stable or unstable according to whether the 
wave number is below or above a critical value which is controlled 
only by the dispersive properties of the wave and which cor- 
po ee & to frequencies slightly below the upper hybrid resonant 
frequency. (AIP) 


THERMONUCLEAR POWER PLANTS 


15229 (INIS-mf—2006, pp 115-125) Fusion reactor. Brennan, 
M.H. Jan 1974. 
_ In Physics and the energy industry. Summer school in 


Basic principles of the fusion reactor are outlined. Plasma 
heating and confinement schemes are described. These confine- 
ment systems include the linear Z pinch, magnetic mirrors and 
Tokamaks. A fusion reactor is described and a discussion is given 
of its environmental impact and its fuel situation. 


15230 (UCID—17025) MX draft proposal. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). 6 Feb 1976. Con- 
tract W-7405-Eng-48. 216p. Dep. NTIS $7.60. 

This is an interim report on the design of a large mirror fu- 
sion experiment, MX, that LLL is proposing to construct in FY 
78-80. The MX experiment brings together the main elements of 
our present concept of a mirror reactor: a superconducting magnet 
and neutral beam injection. The plasma will be created by pulsed 
beam injection into a plasma stream injected along the magnetic 
field through the mirrors. This will be followed by sustained injec- 
tion of high energy neutrals to achieve steady-state conditions for 
0.5 to several seconds. (auth) 


15231 Theta-pinch toroidal reactor. Ribe, F.L. (Los Alamos 
Scientific Lab., NM). pp 246-276 of In Pulsed fusion reactors. 
New York; Pergamon Press (1975). 

From Conference on pulsed fusion reactors; Erice-Trapani, 
Sicily, Italy (9 Sep 1974). 

See EUR—5307e; CONF-7409131—. 
7 An op ene conceptual design study is presented of a fu- 
sion reactor power plant based on the theta-pinch concept. A high- 
beta, deuterium-tritium (D—T) plasma is produced by means of a 
programmed pulsed magnetic field in an approximately toroidal 
chamber having major and minor radii of 56 and 0.5 meters, 
tespectively. The field produces a short, fast implosion stage fol- 
lowed by a longer adiabatic-compression stage during which the 
D—T fusion occurs. The D—T burn stage has a duration of ap- 
proximately 0.080 sec, and the cycle time is 10 sec. To protect the 
first wall after the burn, a gas blanket is used to cool the plasma in 
a slowly decreasing magnetic field. The fusion reactor power plant 
consists of 10 major systems as follows: implosion heating, plasma 
compression and confinement, magnetic energy transfer and 
Storage, first wall, blanket, biological shield, fuel supply and 
removal, fuel-ash reprocessing, lithium processing and energy con- 
version. Liquid lithium is the primary coolant. Other materials in- 
clude alumina, provisionally chosen as the first-wall insulator, 
niobium as the first-wall and blanket structural material, beryllium 
as the neutron breeder, and graphite as a moderator. Two energy 
conversion schemes are considered: (i) a conventional, low-tem- 
perature system which uses a Na-steam cycle, and (ii) an ad- 
vanced, high-temperature steam system which uses a potassium 
pai cycle. Special attention is given to plasma burn dynamics, 
overall energy balance, blanket neutronics and thermal response, 
radiation shielding, radiation effects on and corrosion of construc- 
tion materials, thermal and irradiation response of the Al ,O;Nb 
first wall, and tritium recovery and containment. (auth) 


15232 Cc of a series of laser-fusion 


plants of 100 to 3000 MW(e). Fraas, A.P. (Oak Ridge National 
Lab., TN). pp 331-363 of In Pulsed fusion reactors. New York; 
Pergamon Press (1975). 

_ From Conference on pulsed fusion reactors; Erice-Trapani, 
Sicily, Italy (Q Sep 1974). 
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See EUR—5307e; CONF-7409131—. 

This paper outlines the design boundary conditions that 
must be met, presents a conceptual design evolved to meet these 
boundary conditions following an earlier approach, discussed the 
pene rationale that served as a basis of the design, applies the 
results of recent analyses and tests, and highlights the principal un- 
certainties that must be resolved before the conceptual design 
could be translated into hardware. (MOW) 


15233 Argonne Tokamak experimental reactor studies. 
Stacey, W.M. Jr.; Maroni, V.A.; Purcell, J.R. (Argonne National 
Lab., IL). Trans. Am. Nucl. Soc.; 22: 61-62(Nov 1975). 

From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


15234 Review of the General Atomic experimental power reac- 
tor systems studies. Baker, C.C.; Harder, C.R.; Sager, P.H. Jr. 
(General Atomic, San Diego, CA). Trans. Am. Nucl. Soc.; 22: 62- 
63(Nov 1975). 

From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


15235 Results from Oak Ridge Tokamak experimental power 
reactor scoping study. Roberts, M. (Oak Ridge National Lab., TN). 
Trans. Am. Nucl. Soc.; 22: 63-64( Nov 1975). 

From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


15236 Effect of the support of multiple magnetic confinement 
schemes by the DCTR. Nichols, S.P. (Univ. of Texas, Austin). 
Trans. Am. Nucl. Soc.; 22: 64-65(Nov 1975). 

From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


PHYSICS AND BLANKET ENGINEERING 
REFER ALSO TO CITATION(S) 13547 


15237 (ANL/CTR—75-4, pp 46-63) Effect of plasma physics 
on choices of first wall materials and structures for a thermonuclear 
reactor. Meade, D.M. (Princeton Univ., NJ). 1975. 

From International conference on radiation test facilities for 
the CTR surface and materials program; Argonne, Illinois, USA 
(15 Jul 1975). 

In Proceedings of the international conference on radiation 
test facilities for the CTR surface and materials program. 

Impurity ions adversely affect the behavior of present-day 

tokamaks, and control of impurities is expected to be a key ele- 
ment in determining the feasibility of thermonuclear fusion reac- 
tors. The plasma-surface interactions for tokamaks and several 
techniques for controlling impurities are described. The plasma- 
surface problem of next generation devices PLT, PDX, DIII and 
TFTR is expected to be similar to those encountered in a reactor. 
For these devices calculations indicate that most of the particle 
energy efflux will be in the 1 keV region. Ironically this energy re- 
gion has not yet been investigated thoroughly by the surface 
physicists. 
15238 (BNWL— 1939-2) Pacific Northwest Laboratory report 
on controlled thermonuclear reactor technology, October 
1975—December 1975. (Battelle Pacific Northwest Labs., 
Richland, Wash. (USA)). Jan 1976. Contract E(45-1)-1830. 68p. 
Dep. NTIS $6.00. 

Survey calculations are being made on three blanket con- 

figurations for a conceptual hybrid design based on a Two Com- 

ment Torus (TCT) in a cooperative effort between Princeton 

lasma Physics Laboratory (PPPL) and PNL. Other studies are un- 
derway to provide background data in the design of a minimum 
thickness shield and a convertor region for the TCT hybrid. The 
effect the plasma and associated radiation and emission will have 
upon the surfaces of the first wall are being studied. A variety of 
metal targets were prepared for neutron irradiation and were eval- 
uated. Radioactive recoil sputtering ratios are summarized with 
complete results being prepared for separate publication. The 
development and testing of the ion blistering equipment is continu- 
ing with the design and installation of a special differential pump- 
ing stage. Analysis of the molybdenum specimens irradiated for the 
initial BCC ion correlation experiment is completed and data from 
the participants have been compared. Graphite cloth and fibers ir- 
radiated in EBR-II to approximately 3 x 107! cm~ at approximate- 
ly 500°C are being onal for radiation damage effects. Helium 
effects are being studied on five alloys specified in CTR concep- 
tual designs. Tests were designed to determine the effects of oxida- 
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/meta! interactions. Niobi- 


tion potential on low-level i 

um and vanadium are being studied for mechanical rty ef- 
fects after injection of helium by the tritium trick me . An ad- 
vanced state-of-the-art Acoustics Emission Event Energy Analyzer 
(AEEEA) has been developed and tested. 


15239 (UCID—17083) Mirror reactor blankets. Lee, J.D.; 
Barmore, W.L.; Bender, D.J.; Doggett, J.N.; Galloway, T.R. 
(California Univ., Livermore (USA). Lawrence Livermore Lab. ). 
25 Mar 1976. Contract W-7405-eng-48. 83p. Dep. NTIS $5.45. 

The general requirements of a breeding blanket for a mirror 
reactor are described. The following areas are discussed: (1) facili- 
ty layout and blanket maintenance, (2) heat transfer and thermal 
conversion system, (3) materials, (4) tritium containment and 
removal, and (5) nuclear performance. 


15240 (UCRL—76986) Optimizing the mirror (fusion—fission) 
hybrid reactor for plutonium production. Lee, J.D.; Bender, D.J.; 
Moir, R.W. (California Univ., Livermore (USA). Lawrence Liver- 
more Lab.). 17 Nov 1975. Contract W-7405-eng-48. 28p. (CONF- 
751101—68). Dep. NTIS $4.00. 

From Joint meeting of the American Nuclear Society and 
the Atomic Industrial Forum; San Francisco, California, USA (16 
Nov 1975). 

An analytic model of the fusion components is used to 
generate a consistent set of fusion parameters, and component 
costs as parameters are varied. A model of the blanket, based on 
neutronic and thermal hydraulics, is then used to analyze the 
trade-offs of energy production vs plutonium production dictated 
by blanket type and management. An economic discussion of fuel 
cost is also given. (MOW) 


15241 Nuclear design of the blanket/shield system for a 
Tokamak Experimental Power Reactor. Abdou, M.A. (Argonne 
National Lab., IL). Nucl. Technol.; 29: No. 1, 7-36(Apr 1976). 
The various options and trade-offs in the nuclear design of 
the blanket/shield for a Tokamak Experimental Power Reactor 
(TEPR) are investigated. The TEPR size and cost are particularly 
sensitive to the blanket/shield thickness, A/sub BS/, on the inner 
side of the torus. Radition damage to the components of the super- 
—— magnet and refrigeration power requirements set lower 
limits on A/sub BS/. These limits are developed in terms of TEPR 
design parameters such as the wall loading, duty cycle, and 
frequency of magnet anneals. The study of the nuclear per- 
formance of various material compositions shows that mixtures of 
tungsten, or tantalum, or stainless-steel alloys and boron carbide 
require the smallest A/sub BS/ for a given attenuation. This A/sub 
BS/ has to be doubled if the low induced activation materials gra- 
phite and aluminum are used. The space problems are greatly 
eased in the Argonne National Laboratory ANL-TEPR reference 
design by using two separate segments of the blanket/shield. The 
inner segment occupies the region of the high magnetic field, uses 
very efficient attenuators (tungsten- or tantalum- or stainless-steel- 
boron carbide mixtures), and is only 1 m thick. The outer blan- 
ket/shield is 131 cm and consists of, an optimized composition of 
stainless steel and boron carbide. For the design parameters of 0.2 
MW/m? neutron wall loading and 50 percent duty cycle, the reac- 
tor components can operate satisfactorily up to (a) 10 yr for the 
stainless-steel first wall, (b) 10 yr for the superconductor com- 
posite after which magnet warmup becomes necessary, and (c) 30 
t for the Mylar insulation. Nuclear heat generation rates in the 
ket/shield and magnet are well within the practical limits for 
heat removal. 


MAGNET COILS AND FIELDS 


15242 (ORNL/TM—S5198) Uncertainties in calculated heating 
and radiation damage in the toroidal field coil of a tokamak experi- 
mental power reactor due to neutron cross-section errors. Alsmiller, 
R.G. Jr.; Barish, J.; Weisbin, C.R. (Oak Ridge National Lab., 
Tenn. (USA)). Mar 1976. Contract W-7405-eng-26. 67p. Dep. 
NTIS $6.00. 

Calculated results are presented of the uncertainties in the 
neutron scalar flux, the energy deposition per unit volume, and the 
displacements per atom in the toroidal field coil of a tokamak ex- 
perimental power reactor due to neutron cross-section errors in 
iron and carbon which are major constituents of the blanket- 
shield-coil configuration considered. The calculations were carried 
out using posmatetiain theory to obtain sensitivity profiles for the 
various cross sections of interest, and these profiles were then 
combined with cross-section error estimates, including correlations, 
to obtain the uncertainties. Each of the three responses—the 
neutron scalar flux, the energy deposition per unit volume, and the 
displacements per atom—is found to be very sensitive to the cross 
sections in the energy group which contains the source 


(approximately 14 MeV since a D-T source is assumed), and each 
of the responses is found to have a relative standard deviation of 
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approximately 100 percent due to neutron cross-section errors in 
Iron. 


15243 (ORNL/TM—5259) Letter report for the superconduct- 
ment 


develop’ program, 1, 1975—December 
(Oak Ridge National Lab., Tenn. (USA)). Feb 1976, 
Contract W-7405-eng-26. 14p. Dep. NTIS $4.50. 
Brief discussions are given on the following topics: (1) pro- 
= objectives, (2) implementation of the program, (3) program 
taff as of 1 Dec. 1975, (4) subprogram reports, (5) list of major 
purchases, (6) list of new proposals under consideration, and (7) 
visitors. (auth) 


15244 Destruction of 


surfaces in tokamaks by current 

mang ge Finn, J.M. (Princeton Univ., NJ). Nucl. Fusion; 15: 
5, 845-854(Oct 1975). 

Investigations of the feasibility of the hypothesis that the 


disruptive instability in tokamaks is caused the break-up of 
magnetic surfaces are presented. The envisioned break-up is 
caused by the interaction of m = 2, n= 1 and m = 3, n= | helical 
perturbations or by the interaction of the m = 2, n = 1 perturba- 
tion and the m = |, n = 0 toroidal field (with R/a = 5). Both nu- 
merical and analytic work has been done for two MHD-equilibri- 
um current profiles: parabolic [q approximately (1 - r?/2a*)~'] and 
the ee model (q approximately | + lambda r?/a*). For the 
parabolic profile, perturbation strengths of 1.5 percent are 
required to break up surfaces when m = 2 and m = 3 perturba- 
tions are present. When the m = 2 perturbation alone interacts 
with the toroidal field, — strengths greater than 4 per- 
cent are required. For the peaked model with q(0) = 1.1, q(a) = 
3.7, perturbation strengths of 0.5 percent were found to be suffi- 
cient to break the surfaces when both m = 2 and m = 3 perturba- 
tions are present, whereas strengths of 1.5 percent are required 
when only the m = 2 perturbation interacts with the toroidal field. 
These perturbation amplitudes are in reasonable agreement with 
experimental measurements. The peaked model allows break-up of 
surfaces for smaller perturbation strengths, primarily because of its 
greater shear. This dependence on shear permits speculation on a 
possible mechanism for the disruptive instability. (auth) 


tal power reactor. Alsmiller, R.G.; Jr.; Barish, J. (Oak Ridge Na- 
tional Lab., TN). Trans. Am. Nucl. Soc.; 22: 795-796(Nov 1975). 

From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


15246 Discrete coil torus with lower field ripple. Sheffield, 
G.V. (Princeton Univ., NJ). JEEE Trans. Plasma Sci.; PS-4: No. |, 
72-74(Mar 1976). 

A new toroidal field coil configuration is described which 
allows one to reduce the volume of a toroidal field coil system or 
the number of coils constituting such a system without increasing 
the toroidal field ripple. 


POWER SUPPLIES AND CIRCUITRY 
15247 (ANL/CTR—75-4, pp 787-806) Capacitor requirements 
for controlled thermonuclear and reactors. i 


G.P. (Los Alamos Scientific Lab., NM); Hoffman, P.S. 1975. 

From International conference on radiation test facilities for 
the CTR surface and materials program; Argonne, Illinois, USA 
(15 Jul 1975). 

In Proceedings of the international conference on radiation 
test facilities for the CTR surface and materials program. 

Future controlled thermonuclear experiments as well as 
controlled thermonuclear reactors will require substantial numbers 
of capacitors. The demands on these units are likely to be quite 
severe and quite different from the normal demands placed on 
either present energy storage capacitors or present power factor 
correction capacitors. It is unlikely that these two types will suffice 
for all necessary Controlled Thermonuclear Research (CTR) i- 
cations. The — of capacitors required for the various 
——- conditions are enumerated. Factors that influence the 
life, cost and operating abilities of these types of capacitors are 
discussed. The problems of capacitors in a radiation environment 
are considered. Areas are defined where future research is needed. 
Some directions that this research should take are suggested. 


15248 (ANL/CTR—75-4, 807-829) Superconducting 
netic and inertial energy power Swannack, CE: 
Williamson, K.D. Jr. (Los Alamos Scientific Lab., NM). 1975. 

From International conference on radiation test facilities for 
the CTR surface and materials program; Argonne, Illinois, USA 
(15 Jul 1975). 

In Proceedings of the international conference on radiation 
test facilities for the CTR surface and materials program. 


| 
15245 Cross-section sensitivity of the energy deposition and 
radiation damage in the toroidal field coil of a tokamak experimen- 
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Superconducting m tic and inertial energy pulsed 
systems being dove for future theta-pinch, and 
laser fusion applications. The short term requirements for these ap- 
plications are discussed along with present day accomplishments. 
Areas wouing a research and development effort are examined in 
detail. Subjects discussed include stresses, energy loss factors, con- 
ductor metallurgy, cryogenic requirements, and electrical limita- 
tions of superconducting magnetic sto systems; costs, ica- 
tions, and present technology of ho r systems; and switching 
problems associated with both systems. 


FUEL SYSTEMS 


15249 (UCID—17070) Neutron measuements of a reflex diode 
jon source experiment. Shearer, J.W.; Prono, DS. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 
Mar 1976. Contract W-7405-Eng-48. 23p. Dep. NTIS $4.00. 
This report consists of a description of the D(Dn)*He 
neutron diagnostics calibration and measurement techniques and 
their application to a recent pulsed ion experiment. 


15250 (UCRL—76679) Fabrication and characterization of 
laser fusion targets. Hendricks, C.D.; Behymer, R.D.; Brown, J.A.; 
Heaton, G.W.; McCann, E.R.; Weinstein, B.W. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). 17 Oct 1975. Con- 
ao W-7405-Eng-48. 15p. (CONF-751130—28). Dep. NTIS 
ee From APS meeting; St. Petersburg, Florida, USA (10 Nov 
). 
The fabrication steps are examined for a complex glass tar- 
= which is designated as a Ball-in-Plate or Saturn target. The 
l-in-Plate target consists of a hollow, D-T filled glass sphere 
mounted in a thin glass plate. The glass plate is eugene 
diametral plane of the sphere. 


15251 (UCRL—77167) Effects of cyclotron radiation in mag- 

netically-confined p-''B reactors. Chu, T.C. (California Univ., 

Livermore (USA). Lawrence Livermore Lab.). 7 Nov 1975. 12p. 

(CONF-751130—27). Dep. NTIS $3.50. 

— From APS meeting; St. Petersburg, Florida, USA (10 Nov 
>. 

Confinement parameters, ntau, are calculated for several 
possible magnetically-confined p-"'B reactor configurations using a 
computer code that evaluates cyclotron radiation emission by elec- 
trons and follows the energy distributions of the reactants and 
products explicitly as they undergo nuclear reactions and both low 
and high angle scattering. The present treatment of cyclotron 
radiation assumes a uniform magnetic field and an_ isotropic 
= Reflectivity is included as an input parameter. The in- 

uence of cyclotron radiation on the energy balance of the various 
p-"B reactor configurations is evaluated and the deviation of the 
electron distribution from a Maxwellian due to cyclotron radiation 
emission is studied. 
15252 (UCRL—77422) Concerning super-high gain pellets for 
laser fusion. Wilson, B.; Wood, L. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 23 Oct 1976. 17p. (CONF- 
751130—26). Dep. NTIS $3.50. 

ies From APS meeting; St. Petersburg, Florida, USA (10 Nov 

). 

Recently Afanas‘ev et al. claimed 1000 fold energy gains for 
a new class of pellets, which require only relatively very modest 
peak laser powers to implode and ignite. An extensive examination 
of these fuels was made using the LASNEX code. The results are 
described. (MOW) 


15253 Introduction to tritium technology. Meyer, L.H. (E.1. du 
Pont de Nemours and Co., Aiken, SC). Conf. Remote Syst. 
Technol., Proc.; 23: 53-54(1975). 

From 23. conference on remote systems technology; San 
Francisco, California, USA (16 Nov 1975). 

See CONF-751115—. 
. The technology of tritium, including its production and its 
interaction with confining metals, has been under extensive 
development for over 30 years. This technology is a potentiall 
valuable resource for the fusion reactor program. However, muc’ 
of it is not readily available because of classification. 


15254 ~—s Transfer operations with tritium: a review. Folkers, 
C.L.; Gede, V.P. (Univ. of California, Livermore). Conf. Remote 
Syst. Technol., Proc.; 23: 55-63(1975). 

From 23. conference on remote systems technology; San 
Francisco, California, USA (16 Nov 1975). 

See CONF-751115—. 

Controlled thermonuclear reactors will involve pumping 
Operations with tritium that may involve pressures ranging from 
submillipascals to megapascals. A variety of pumps is available that 


r with a 
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can cover portions of this range, and these can be staged to cover 
the entire pressure range. Some of these pumps can be adapted to 
virtually any size requirement currefitly anticipated. Special atten- 
tion must be paid to operating features and construction materials. 


15255 Ignition of large tokamak a propagating 
thermonuclear burn. Jassby, D.L.; Furth, H.P. } RE lasma 
Physics Lab., NJ). Trans. Am. Nucl. Soc.; 22: 72(Nov 1975). 

From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


15256 Energy spectra of fusion neutrons from plasmas driven 
by reacting ion beams. Towner, H.H.; Jassby, D.L. (Princeton 
Plasma Physics Lab., NJ). Trans. Am. Nucl. Soc.; 22: 74-75(Nov 
1975). 

From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


RADIATION HAZARDS 


15257 Transfer with tritium: a review. Folkers, 
C.L.; Gede, V.P. (Univ. of California, Livermore). Trans. Am. 
Nucl. Soc.; 22: 736-737(Nov 1975). 

From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


15258 Tritium permeation through materials for steam genera- 
tor systems. Bell, J.T.; Strehlow, R.A.; Redman, J.D.; Savage, H.C.; 
Smith, F.J. (Oak Ridge National Lab., TN). Trans. Am. Nucl. Soc.; 
22: 737-738(Nov 1975). 

From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


POWER CONVERSION SYSTEMS 


15259 T and bottoming Fraas, A.P. (Oak Ridge 
National Lab., TN). pp 552-571 of In Pulsed fusion reactors. New 
York; Pergamon Press (1975). 

From Conference on pulsed fusion reactors; Erice-Trapani, 
Sicily, Italy (9 Sep 1974). 

See EUR—5307e; CONF-7409131—. 

A review is given of the more interesting special ther- 
modynamic cycles and working fluids that have been investigated 
in recent years in an effort to exploit particular properties for spe- 
cial applications such as gas-cooled reactors and geothermal 
systems. These cycles are compared briefly with conventional 
steam plants, and then the development problems and status of the 
two contenders, the gas turbine and potassium vapor 
topping cycles, are examined in more detail. (auth) 


INERTIAL CONFINEMENT SYSTEMS 


REFER ALSO TO CITATION(S) 13868, 13942, 13943, 15164, 
15166, 15177 


15260 (LA—6050-PR) Laser program at LASL. Progress re- 
port, January 1—June 30, 1975. Skoberne, F. (comp.). (Los 
Alamos Scientific Lab., N.Mex. (USA)). Jan 1976. Contract W- 
7405-Eng-36. 157p. Dep. NTIS $7.75. 

Progress in the development of high-power lasers for fusion 
application is reported. Modifications to the Nd:glass system are 
described, and studies relating to specific problems of this system 
are summarized. Efforts in the development of a powerful CO, 
laser system are outlined, leading from a 1-kJ laser to a 2.5-kJ 
system and subsequently to a 10-kJ assembly. Results of experi- 
ments with the cold-cathode electron gun to be used in the 2.5-kJ 
system are given. Preliminary design criteria for a high-energy laser 
facility to accommodate an advanced CO, laser system with a 
nominal energy output of 100 kJ are discussed. Results of experi- 
mental studies on the high-gain HF system are presented; and 
several promising prospective molecular lasing systems are 
described. New methods of fabricating complex laser targets are 
summarized, and novel coating and inspection techniques are out- 
lined. The development and testing of new instrumentation and 
data-acquisition techniques applicable to large laser systems and to 
experiments of greater complexity are described. Computer-code 
modifications and developments are discussed which integrate 
some of the phenomena observed in laser/target interaction experi- 
ments. Optimum radii, aspect ratios, and masses of targets for 
given laser time scales and energies are given, and the role of 
radiative preheating from a high-Z ablator in explaining the low 
performance in present laser-fusion experiments is outlined. Major 
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efforts in recent feasibility and systems studies of laser-fusion 
power plants are described, and applications of laser fusion other 
than the direct production of electric power, e.g., the production 
of synthetic fuels, are discussed. 


15261 (UCID— 15432(Rev.1)) Capsule implosion by extremely 
intense convergent light. Kidder, R.E. (California prem 
Co Lawrence Livermore Lab.). 14 Jan 1976. 8p. Dep. NTIS 

A description of the capsule of DT gas and the implosion 
process is given. A typical capsule consists of a thin spherical shell 
of gold containing DT gas at a relatively high density and a thick 
outer layer of a suitable propellant. The brightness and power 
requirements that a laser must satisfy if it is to be capable of im- 
ploding a DT capsule are discussed. (MOW) 


15262 (UCID—17071) Staging with filters. Glaze, J. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 
11 Dec 1974. Contract W-7405-Eng-48. 16p. Dep. NTIS $3.50. 

It is known that small scale beam instabilities limit the 
focusable energy that can be achieved from a terawatt laser chain. 
Spatial filters are currently being used on CYCLOPS to ameliorate 
this problem. Realizing the full advantage of such a filter, however, 
may require certain staging modifications. A staging methodology 
is discussed that should be applicable to the CYCLOPS, 381, and 
SHIVA systems. Experiments are in progress on CYCLOPS that 
will address directly the utility of the proposed approach. 


15263 (UCRL—52000-75-11, pp 7-10) Lasers and laser appli- 
sociation laser. Nov 1975. 

In Energy and technology review. 

The high energy and average power eventually required for 
a laser-fusion power reactor preclude the use of solid-state or 
liquid lasers as now conceived. A program is under way at LLL to 
develop short-wavelength, high-efficiency, gas-laser media that 
have the appropriate physical characteristics for reactor applica- 
tions. Photolytic lasers pumped by narrowband excimer 
fluorescence are one possibility. An iodine photodissociation laser 
using fluorescence from the XeBr* excimer as a pump source was 
demonstrated. This scheme is being pursued as a candidate source 
for future laser-research facilities. (auth) 


15264 (UCRL—77073(Rev.1)) Laser irradiation of parylene 
disks with a 1.06 yum laser. Haas, R.A.; Phillion, D.W.; Boyle, 
M.J.; Kornblum, H.N.; Rupert, V.C. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 10 Dec 1975. Contract W- 
7405-Eng-48. 26p. (CONF-751130—21). Dep. NTIS $4.00. 

‘ From APS meeting; St. Petersburg, Florida, USA (10 Nov 
1975). 
Parylene disks supported on glass stalks were irradiated with 
1.06 4m wavelength laser light pulses focused to flux intensities in 
the range from 10° to 10'7 W/cm?. According to photodiode mea- 
surements the fraction of laser light absorbed, 25 to 50 percent, in- 
creased slightly as the laser intensity was increased. However, box 
calorimeter measurements implied that the fraction absorbed was 
approximately 30 percent and insensitive to irradiation intensity. 
Some x-ray spectra are discussed. (MOW) 


15265 (UCRL—77085) CYCLOPS: a 20 cm aperture, two- 
beam, Nd-glass laser target irradiation facility. Bliss, E.S.; Glaze, 
J.A.; Manes, K.R.; Murray, J.E.; Rainer, F. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). 9 Oct 1975. 17p. 
(CONF-751130—30). Dep. NTIS $3.50. 

From APS meeting; St. Petersburg, Florida, USA (10 Nov 


1975). 

CYCLOPS was originally built as a single arm Nd-glass laser 
prototype for larger multiple arm systems. This paper reports on 
the characteristics of ‘the laser, describes the diagnostics which 
monitor its performance, and shows how the output pulse is 
delivered accurately to the target. 


15266 (UCRL—77146) Bubbles and their implications for 

laser-fusion. Estabrook, K.G.; Valeo, E.J. (California Univ., Liver- 

more (USA). Lawrence Livermore Lab.). 28 Oct 1975. 2Ip. 

(CONF-751130—29). Dep. NTIS $3.50. 

‘is From APS meeting; St. Petersburg, Florida, USA (10 Nov 
). 

Bubbles are concentrations of electromagnetic energy in the 
region of the critical density that force out the plasma to form a 
void. Since the critical density surface is cratered, absorption may’ 
be greater than a smooth surface since a larger area will be availa- 
ble for absorption and the reflected light will have a large proba- 
bility of restriking the critical density. The distance between bub- 
bles is several wavelengths and consequently they may encourage 
Rayleigh—Taylor instabilities. The threshold, magnetic field 
generation, and possible experimental evidence for bubbles are 
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discussed. Also, the competition between sidescatter and self 
focusing in an entirely underdense plasma is studied and it is found 
that si tter dominates for polarization out of the simulation 
plane. 


15267 (UCRL—77944) Status of large 
lasers. Glaze, J.A.; Simmons, W.W.; Hagen, W.F. ‘Califone 
Univ., Livermore (USA). Lawrence Livermore Lab.). 15 Mar 
1976. Contract W-7405-Eng-48. 1 1p. (CONF-760306—4). Dep. 
NTIS $3.50. 

From SPIE;SPSE technical symposium; Reston, Virginia, 
United States of America "USA® (22 Mar 1976). 

The elements of a Nd: Glass laser chain as it is constructed 
for fusion experiments are described. A brief overview of the 
ARGUS and SHIVA systems employing Nd lasers is given. (MOW) 


15268 Tamped thermonuclear burn of DT-microspheres, 
Mason, R.J.; Morse, R.L. (Los Alamos, Scientific Lab., NM). 
Nucl. Fusion; 15: No. 5, 935-938(Oct 1975). 

The evolution of numerous tam fuel configurations was 
traced by computer simulation. Most of the runs used 10 yg of DT 
fuel surrounded by from 10 yg to | mg of tamper material. The ef- 
pf > the fuel mass to tamper mass on ignition is discussed. 
(MOW) 


15269 Ion-beam compression of thermonuclear pellets. Shearer, 
J.W. (Univ. of California, Livermore). Nucl. Fusion; 15: No. 5, 
952-955(Oct 1975). 

A few numerical calculations of ion beam heating of small 
solid spherical D-T pellets are discussed. The code used is a two- 
temperature, ideal-gas, Lagrangian hydrodynamic calculation 
which includes thermal conduction and thermonuclear reactions. It 
includes a Monte Carlo calculation of deuterons, tritons, alpha 
particles, and helium-3. (MOW) 


15270 National laser-fusion program: an overview. Schriever, 
R.L. (Ener Research and Development Administration, 
Washington, ). Trans. Am. Nucl. Soc.; 22: 66(Nov 1975). 


From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


15271 Commercial aspects of laser fusion. Maniscalco, J.A.; 
Buntzen, R.R.; Hovingh, J. (Univ. of California, Livermore). Trans. 
Am. Nucl. Soc.; 22: 66-67(Nov 1975). 

From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


15272 Application of electron beams to inertial confinement fu- 
sion. Yonas, G. (Sandia Labs., Albuquerque, NM). Trans. Am. 
Nucl. Soc.; 22: 67-68(Nov 1975). 

From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


15273 Lasers for laser fusion. Judd, O. (Los Alamos Scientific 
Lab., NM). Trans. Am. Nucl. Soc.; 22: 68(Nov 1975). 

From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


15274 Laser-fusion electric generating stations based on the 
magnetically protected reactor cavity. Freiwald, D.A.; Frank, T.G.; 
Kern, E.A.; Booth, L.A. (Los Alamos Scientific Lab., NM). Trans. 
Am. Nucl. Soc.; 22: 68-69(Nov 1975). 

From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


15275 Systems a of laser-fusion power plants. Kern, 
E.A.; Frank, T.G.; Booth, L.A. (Los Alamos Scientific Lab., NM). 
Trans. Am. Nucl. Soc.; 22: 69(Nov 1975). 

From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


15276 Trade-offs in laser-fusion power systems: module size. 
Fleischer, L.R. (Westinghouse Research Labs., oe. Hol- 
man, R.R.; Kellogg, H.B. Trans. Am. Nucl. Soc.; 22: 69-70(Nov 
1975). 

From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


15277 Pump-induced distortions in disk amplifier 

holographic and interferometric measurements. Linford, 
G.J.; Chau, H.H.; Glaze, J.A.; Layne, C.B.; Rainer, F. (Univ. of 
ge Berkeley). Appl. Opt.; 14: No. 12, 3057-3061(Dec 
1975). 
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Interferometric measurements have been made of the opti- 
cal distortions induced in laser disk amplifiers during the flashlamp 
pumping pulse. Both conventional interferometric methods and the 
techniques. of double exposure holographic interferometry were 
used to identify four major sources of pump-induced optical distor- 
tions: subsonic intrusion of hot gas (traced to es of at- 

ric oxygen into the amplifier), microexplosions of dust par- 
ticles, vere | induced optical distortions in the glass disks, and 
gaseous optical distortion effects caused by turbulent flow of the 
purging nitrogen gas supply used within the laser amplifier head. 
Methods for reducing or eliminating the effects of each of these 
optical distortions are described. 


15278 Permeation of helium and hydrogen from glass-micro- 
sphere laser targets. Tsugawa, R.T.; Moen, I.; Roberts, P.E.; 
Souers, P.C. (University of California, Lawrence Livermore 
Laboratory, Livermore, California 94550). J. Appl. Phys.; 47: No. 
5, 1987-1993(May 1976). ; 

Isothermal outgassing curves of hollow glass microspheres 
filled with helium, hydrogen, or deuterium gas have been deter- 
mined. Four million 40—45-ym soda-lime glass microspheres, 
similar to laser-fusion targets, were filled by gas permeation at 
693—763 K and outgassed at 292—573 K. The permeabilities 
were calculated by an exponential theory, and they agree to an 
order of magnitude with the literature values. The outgassing 
curves are not pressure dependent. Two irregularities are apparent. 
First, the counting of target-quality individual D-T—filled micro- 
spheres shows a permeability spread of an order of magnitude 
from one microsphere to the next, which may be caused by varia- 
ble chemical composition. Second, all the gases show deviations 
from exponential behavior in the form of tails at long times. 
Chemical reaction of the hydrogen with the glass, as well as in- 
complete filling and outgassing, may cause the hydrogen tails; the 
cause of the helium tails is not known. (AIP) 


COMPONENT DEVELOPMENT AND TESTING 


REFER ALSO TO CITATION(S) 13680, 13682, 13683, 13684, 
13685, 13714, 13795, 15238 


15279 (ANL/AP/CTR/TM—26) Swelling studies of vanadium 
and vanadium-1 wt % titanium ion simulation 
techniques. Santhanam, A.T.; Taylor, A.; Kestel, B.J.; Steves, C. 
(Argonne National Lab., Ill. (USA)). Aug 1974. 14p. (CONF- 
741015S—11). Dep. NTIS $3.50. 

From 21. national symposium of the American Vacuum 
Society; Anaheim, California, USA (19 Oct 1974). 

The void swelling of HPV and V-1 Ti has been investigated 
by irradiating the samples side by side with 3-MeV *'V* ions to 
damage doses between 2.4 and 54 dpa at a temperature of 700°C. 
Examination of the irradiated samples by transmission electron 
microscopy revealed that voids and dislocation networks had 
formed at 2.4 dpa in HPV and that swelling increased less than 
linearly with dose. In contrast, V-1 Ti showed negligible swelling 
even at 54 dpa. The swelling resistance of V-1 Ti to large doses is 
believed to be, at least in part, due to irradiation-induced 
precipitation. 


15280 (ANL/CTR—75-4) Proceedings of the international con- 
ference on radiation test facilities for the CTR surface and materials 
program, Argonne, Illinois, July 15—18, 1975. (Argonne National 
Lab., Ill. (USA); Energy Research and Development Administra- 
tion, Washington, D.C. (USA). Div. of Controlled Thermonuclear 
Research). 1975. Contract W-31-109-Eng-38. 880p. (CONF- 
750723—). Dep. NTIS $21.25. 

From International conference on radiation test facilities for 
the CTR surface and materials program; Argonne, Illinois, USA 
(15 Jul 1975). 

Separate abstracts were prepared for the 42 included 
papers. Abstracts for all 42 papers appear in Nuclear Science Ab- 
stracts while abstracts for 32 of the papers appear in ERDA 
Research Abstracts. (MOW) 


15281 (ANL/CTR—75-4, pp 3-15) ERDA neutron source pro- 
gram. Cohen, M.M.; Zwilsky, K.M. (Energy Research and 
Development Administration, Washington, DC). 1975. 
rom International conference on radiation test facilities for 
the CTR surface and materials program; Argonne, Illinois, USA 
(15 Jul 1975). 
In Proceedings of the international conference on radiation 
test facilities for the CTR surface and materials program. 
The role of intense 14 MeV neutron sources in the Fusion 
Materials Program is reviewed and related to the ERDA fusion 
er schedule. Agency recognition of national energy problems 
resulted in the need for detailed short and long range planning 
for the definition of specific materials requirements, and the 
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development, verification and engineering of materials 

for fusion power reactors. Information in each of the four major 
areas of materials research: surface and bulk effects, and materials 
development and engineering must become available almost im- 
mediately, not only for the initial design of reactors, but, in the 
case of surface effects, for the next generation of plasma physics 
experiments. The ERDA fusion materials program will provide this 
information on a timely basis for TFTR, EPR-I, EPR-II and the Fu- 
sion Demonstration Plant, in part through the initial screening and 
verification testing of materials in a reactor environment. This 
critical path to fusion power requires strict scheduling for the con- 
struction and development of a number of 14 MeV neutron 
sources. This scheduling will be discussed. 


15282 (ANL/CTR—75-4, pp 16-45) Considerations of test 
facility requirements for CTR surface science experiments. Kamin- 
sky, M. (Argonne National Lab., IL). 1975. 

From International conference on radiation test facilities for 
the CTR surface and materials program; Argonne, Illinois, USA 
(15 Jul 1975). 

In Proceedings of the international conference on radiation 
test facilities for the CTR surface and materials program. 

The need for radiation test facilities is described which will 
allow the study of individual surface processes with various types 
of single radiation sources (e.g., neutron sources, ion accelerators, 
photon sources). The subsequent need -for multiple-component 
radiation sources that will allow in a controlled way the assessment 
of surface effects due to the simultaneous bombardment of sur- 
faces by various combinations of specified types of particles and 
photons will also be described. Finally, the need for plasma-radia- 
tion test facilities that will simulate more closely the plasma-radia- 
tion environment to be expected in large size plasma devices and 
future fusion reactors is considered. 


15283 (ANL/CTR—75-4, pp 64-88) Investigation of neutron 
radiation effects in structural materials for CTR use. Wiffen, F.W. 
(Oak Ridge National Lab., TN). 1975. 

From International conference on radiation test facilities for 
the CTR surface and materials program; Argonne, Illinois, USA 
(15 Jul 1975). 

In Proceedings of the international conference on radiation 
test facilities for the CTR surface and materials program. 

Neutron irradiation of structural materials in the high-flux 
region of a Controlled Thermonuclear Reactor (CTR), especially 
in the first wall of the reactor, will result in swelling due to cavity 
formation and loss of ductility through both lattice hardening and 
the effect of transmutation-produced helium on the fracture mode. 
The intensity and relative importance of the effects will be a strong 
function of the material and reactor operating conditions. A con- 
sideration of the effects of the 14 MeV D-T fusion neutrons, based 
on calculated damage response, on the sparse available data from 
high-energy neutron irradiation, and on an intuitive understanding 
of past radiation effects experimentation, suggests that although 
the 14 MeV neutrons will produce damage at a higher rate than 
lower-energy neutrons, there is no basis for anticipating different 
forms of damage. Irradiation experiments designed to evaluate 
materials for CTR service must be conducted in a number of facili- 
ties. Used in a well-coordinated evaluation program, the combined 
results from all available irradiation facilities will lead to an un- 
derstanding of the radiation effects that will occur in CTRs. The 
experimental program will involve three distinct phases: (a) cor- 
relation experiments, (b) screening studies, and (c) qualification 
and design data generation. Each of these phases will evaluate a 
number of physical and mechanical properties. The end result of 
this program will be the qualification of a few materials for CTR 
use. 


15284 (ANL/CTR—75-4, pp 89-105) Need for neutron radia- 
tion damage information from the viewpoint of the fusion reactor 
designer. Kulcinski, G.L. (Univ. of Wisconsin, Madison). 1975. 

From International conference on radiation test facilities for 
the CTR surface and materials program; Argonne, Illinois, USA 
(15 Jul 1975). 

In Proceedings of the international conference on radiation 
test facilities for the CTR surface and materials program. 

An analysis of the type and amount of data required for the 
design of the near term experimental power reactors and fusion 
engineering reactor facilities is given. It is shown that design data 
is required on a much shorter time scale than the actual operation 
of the particular reactor systems. Given the present schedule of the 
U.S. to a demonstration power plant in 1997, data up to 10?! 
n/cm? (14 MeV) is required by FY 81 on structural materials, 
probably austentic steels. Information on carbon at high tempera- 
tures (1000-2000°C ), modest displacement values (1-10 dpa) and 
high helium contents (approximately 1000 appm) is also required. 
The operational characteristic of neutron multipliers (Be com- 
pounds) solid breeders (Li compounds) and superconducting mag- 
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net materials during 14 MeV neutron irradiation must also be un- 
derstood by the ly 1980's if the EPRs or FERFs are to operate 
by the late 1980's. Emphasis on in situ testing and proper simula- 
tion techniques is also stressed. 


15285 (ANL/CTR—75-4, pp 106-128) Design of irradiation 

for fusion reactor materials. Eyre, B.L.; Lomer, W.M.; 
Nelson, R.S. (Atomic Energy Research Establishment, Harwell, 
Eng.). 1975. 

From International conference on radiation test facilities for 
the CTR surface and materials program; Argonne, Illinois, USA 
(15 Jul 1975). 

In Proceedings of the international conference on radiation 
test facilities for the CTR surface and materials program. 

The development of machines to enable studies of irradia- 
tion damage effects with 14 MeV neutrons is an important and ex- 
acting requirement of the fusion program. Present designs offer 
fluxes notably less than those anticipated in early reactors or even 
advanced experiments, so that engineering design will necessarily 
proceed without fully adequate data. Particle accelerators offer a 
range of more rapid material evaluation techniques, so that some 
preselection of materials subjected to 14 MeV neutron irradiation 
can be planned. This philosophy has been extensively applied for 
fast fission reactor development where accelerated tests using 
charged particle beams have contributed both to engineeri 
material selection and to basic research into damage structure 
damage processes. 


15286 (ANL/CTR—75-4, 129-167) Technical critique on 
radiation test facilities for the CTR surface and materials program. 
Persiani, P.J. (Argonne National Lab., IL). 1975. 

From International conference on radiation test facilities for 
the CTR surface and materials program; Argonne, Illinois, USA 
(15 Jul 1975). 

In Proceedings of the international conference on radiation 
test facilities for the CTR surface and materials program. 

Major radiation test facilities will be necessary in the near- 
term (5 years) and long-term (greater than 10 years) future for the 
timely development and understanding of fusion confinement 

items and of prototype fusion power reactors. The study includes 
technical justifications and requirements for CTR Neutron and 
Plasma Radiation Test Facilities. The initial technical critique 
covers the feasibility and design problems: in upgrading the per- 
formance of the accelerator-rotating (solid TiT) target systems, 
and in transforming the accelerator-supersonic jet target concept 
into a radiation testing facility. A scoping assessment on the poten- 
tial of a pulsed high-beta plasma device (dense plasma focus) is in- 
troduced to explore plasma concepts as near-term neutron and 
plasma radiation sources for the CTR Surface and Materials Pro- 
gram. 
15287 (ANL/CTR—75-4, pp 171-182) Characteristics of 
rotating target neutron source and its use in radiation effects stu- 
dies. Van Konynenburg, R.A.; Barschall, H.H.; Booth, R.; Wong, 
C. (Lawrence a: Lab., CA). 1975. 

From International conference on radiation test facilities for 
the CTR surface and materials program; Argonne, Illinois, USA 
(15 Jul 1975). 

In Proceedings of the international conference on radiation 
test facilities for the CTR surface and materials program. 

The Rotating Target Neutron Source (RTNS) at Lawrence 
Livermore Laboratory is currently the most intense source of DT 
fusion neutrons available for the study of radiation effects in 
materials. This paper will present a brief description of the 
machine, outline the history of its development and discuss its per- 
a characteristics and its application to CTR materials 
research. 


15288 (ANL/CTR—75-4, pp 183-200) Livermore intense 
neutron source: design concepts. Davis, J.C.; Anderson, J.D.; 
Booth, R.; Logan, C.M.; Osher, J.E. (Lawrence Livermore Lab., 
CA). 1975. 

From International conference on radiation test facilities for 
the CTR surface and materials program; Argonne, Illinois, USA 
(15 Jul 1975). 

In Proceedings of the international conference on radiation 
test facilities for the CTR surface and materials program. 

The Lawrence Livermore Laboratory proposes to build an 
irradiation facility containing several 14 MeV T(d,n) neutron 
sources for materials damage experimentation. The sources will 
Operate as a national facility for CTR materials damage studies 
under the auspices of the Materials and Radiation Effects Branch 
of the Division of Controlled Thermonuclear Research. A source 
strength of 4 x 10" n/s can be produced with 400 keV D* beam 
on the tritium in titanium target system now used on the Liver- 
more Rotating seme Neutron Source (RTNS). Each accelerator 
will use a Cockcroft-Walton HV supply with high speed diodes, a 


ERA VOL. 1, NO.8 


multi; rture ion source with -acceleration ies selec- 
tion, uniform tube The beam 
transport system from entdoeainn to target will accommodate a 
considerable amount of residual space charge on the 400 keV 
beam. Development of the 5000 rpm differentially pumped air 
bearing seal for the target system is complete. Prototype targets 
with internal water cooling have operated at 5000 rpm using this 
seal. Advanced target development - allow the accelerators to 
be upgraded to 400 mA current, providing source strengths above 
10'* n/s. The neutron sources will be supported by a laboratory 
building providing mechanical, electronic, computer, dosi q 
and materials handling services for the users of this facility. Facili 
ty subsystems will allow rapid retrieval of experimental ap) 

for sample changes and have extensive data logging capability for 
in-situ measurements. 


15289 (ANL/CTR—75-4, pp 208-226) Accelerator for the 
uction of very high neutron yields of 14 MeV. Hourst, J.B.; 
: I M. (Centre d’Etudes de Valduc, Is-sur-Tille, France). 
From International conference on radiation test facilities for 
the CTR surface and materials program; Argonne, Illinois, USA 
(15 Jul 1975). 
In Proceedings of the international conference on radiation 
test facilities for the CTR surface and materials program. 
This paper describes an electrostatic, low-energy, high cur- 
rent accelerator for the production of intense neutron flux (14 
MeV). The accelerating voltage lies between 160 and 200 kV and 
the total current is 200 mA. The DT reaction gives yields of 5 . 
10" n . s-'/em~ for a neutron emission of 6 . 10’? n . s~' in the 
4m. In order to obtain the dissipation of the power carried by the 
deuteron beam, with a density which may exceed 10 kW /cm™, a 
500 cm? tritiated titanium ring is deposited on the rotating target 
holder so that the diameter of the neutron source is smaller than 
50 mm. In addition to giving the possibility of reducing to | mm 
the distance between the sample and the active surface, it thus 
makes it possible to obtain very intense yields. The device has 
been designed for an intensive operation, a special attention being 
given to the problem of breakdowns. Moreover, the rail-guided 
—— mechanism allows for the automatic changing of target 
olders. 


15290 (ANL/CTR—75-4, pp 227-242) Large area solid target 
neutron source. Crawford, J.C. (Sandia Labs., Albuquerque, NM); 
Bauer, W. 1975. 

From International conference on radiation test facilities for 
the CTR surface and materials program; Argonne, Illinois, USA 
(15 Jul 1975). 

In Proceedings of the international conference on radiation 
test facilities for the CTR surface and materials program. 

A potentially useful neutron source may result from the 
combination of a solid deuterium-tritium loaded target with the 
large area, high energy ion beams from ion sources being 
developed for neutral beam injection. The resulting neutron source 
would have a large radiating area and thus produce the sizable ex- 
perimental volume necessary for future studies of bulk and syner- 
gistic surface radiation effects as well as experiments on engineer- 
ing samples and small components. With a 200 keV D* T* beam 
and 40 kW/cm? power dissipation on a 200 cm? target spot, a total 
neutron yield of about 4 x 10"* n/sec may be achieved. a 
the useable neutron flux from this source is limited to 1-2 x 10" 
n/cm*/sec, this flux can be produced 3 cm in front of the target 
and over about 300 cm* of experimental volume. Problems of total 
power dissipation, sputtering, isotopic flusk.ng and thermal dis- 
sociation are reviewed. Neutron flux profiles and potential experi- 
mental configurations are presented and compared to other 
neutron source concepts. 


15291 (ANL/CTR—75-4, pp 243-249) Neutron generator with 
rotating selfcharging target a medium yield (6 x 10" to 1 x 10" 
sec~') 14 MeV neutron source. Cloth, P.; Darvas, J.; 
Haubold, H.G.; Hemmerich, J.; Ihle, H.R.; Kirch, N.; Kupschus, P.; 
Meixner, C. (Kernforschungsanlage, Juelich, Ger.). 1975. 

From International conference on radiation test facilities for 
the CTR surface and materials program; Argonne, Illinois, USA 
(15 Jul 1975). é 

In Proceedings of the international conference on radiation 
test facilities for the CTR surface and materials program. , 

Based on experiences with a 100 kW/cm? thermal dissipa- 
tion rotating target developed at KFA Juelich for a high intensity 
X-Ray tube, the feasibility of an intense 14 MeV neutron source 
has been studied. Preliminary tests on stationary targets show con- 
tinuous output yields of 6 x 10" sec™' to be expected using a 
mixed D-T-beam of 300 kW (e.g., 200 kV-1,5 A) power on a 
rotating drive-in titanium target. Assuming a 2 cm diameter beam 

t and a source sample distance of 1 cm, this yield will result in 
a neutron flux density of 3 x 10'? cm~? sec! at the sample. Addi- 
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tionally tests using rare earth t materials are in progress. lon 
sources under consideration are: (1) A multi-aperture source with 
ry using beam stearing of the individual pencil 

s. (2) Duo-Plasmatron source with Pierce-type acceleration 
and magnetic beam guidance. 


15292 (ANL/CTR—75-4, 250-258) Intense 14 MeV 
neutron source using a drive-in target. Kim, J.; Morgan, 
0.B. (Oak Ridge National Lab., TN). 1975. 

From International conference on radiation test facilities for 
the CTR surface and materials program; Argonne, Illinois, USA 
(15 Jul 1975). 

In Proceedings of the international conference on radiation 
test facilities for the CTR surface and materials program. 

A 14 MeV neutron radiation test facility using a drive-in 

rical-shell target is discussed. This concept is on a 
modest extrapolation of the present ion source technology and the 
drive-in target principle. Beams of equally mixed deuterons and 
tritons from four ion sources are driven into a spherical target 
(diameter approximately 20 cm) from all directions. The inside of 
the spherical shell is accessible through two ducts for neutron ir- 
radiation samples, providing a large irradiation space with no sig- 
nificant variation in neutron flux densities. The expected neutron 
source intensity at the shell is S greater than or equal to 2 x 10 
n/cm? sec for a 300 keV-15 mA/cm?, D-T mixed beam on a titani- 
um target. The neutron flux obtained inside the shell increases 
monotonically with the radial distance from the minimum phi = S 
at r= 0 to, for instance, phi = 1.65 S at r = 0.9 a, where an is the 
radius of the spherical shell. This facility has a unique advantage in 
that a number of irradiation experiments can be performed simul- 
taneously and a fairly uniform neutron flux can be obtained over 
an irradiation sample of large size. The target is designed to handle 
4-5 kW/cm? of beam power by utilizing a ‘'shell’’ of vortex-flow 
generators. D-T mixed gas is continuously recirculated and the tar- 
get plating is done in-situ. Preliminary design ideas will be 
discussed. 


15293 (ANL/CTR—75-4, pp 261-314) Intense neutron source 

for the fusion energy program. Armstrong, D.D.; Emigh, 
C.R.; Meier, K.L.; Meyer, E.A.; Schneider, J.D. (Los Alamos 
Scientific Lab., NM). 1975. 

From International conference on radiation test facilities for 
the CTR surface and materials program; Argonne, Illinois, USA 
(15 Jul 1975). 

In Proceedings of the international conference on radiation 
test facilities for the CTR surface and materials p' " 

The Intense Neutron Source Facility, INS, has been 

d to provide a neutronic environment similar to that an- 
ticipated in a fully operational fusion-power reactor. The neutron 
anand will produce an intense flux of 14-MeV neutrons greater 

10'* neutrons per cm?/sec from the collision of two intersect- 
ing beams, one of 1.1 A of 270 keV tritium ions and the other of a 
supersonic jet of deuterium gas. Using either the pure 14-MeV pri- 
Mary neutron spectrum or by tailoring the spectrum with ap- 

fiate moderators, crucial radiation-damage effects which are 
ikely to occur in fusion reactors can be thoroughly explored and 
better understood. 


15294 (ANL/CTR—75-4, pp 315-334) Gas target neutron 
studies. deLeeuw, iH Univ. of Toronto); Haasz, A.A.; 
tangeby, P.C.; Tong, D.T.; Robinson, J.E. 1975. 

From International conference on radiation test facilities for 
the CTR surface and materials program; Argonne, Illinois, USA 
(1S Jul 1975). 

In Proceedings of the international conference on radiation 
test facilities for the CTR surface and materials program. 

The interaction of a tritium ion beam and a deuterium gas 
flow reproduces the true fusion neutron spectrum, and the large 
heat removal capacity makes this system a possible high flux 
(greater than or equal to 10'* n/cm?/s) source for CTR materials 
research. A variety of gas target configurations are possible. The 
potential advantages of subsonic, transonic and hypersonic systems 
are considered. Experiments are reported in which a powerful 
electron beam has n used to simulate the GTNG system. The 
purpose of the experiments is to establish the gas dynamic stability, 
gas flow pattern, radiative and plasma properties of strongly beam- 
heated gas targets; also, to establish the comparative advantages of 
the various GING concepts. These experiments, the first in which 
beam energy greater than gas stagnation enthalpy has been 
deposited in a high speed flow, indicate gas dynamic stability of 
the targets tested. 


15295 (ANL/CTR—75-4, pp 336-353) Preliminary design of a 
30-MeV deuteron linear accelerator for the production of intense 
beams of high energy neutrons for CTR research. Batchelor, K.; 
Blewett, J.P.; Chasman, R.; Claus, J.; Fewell, N.; Grand, P.; 
Lankshear, R.; Sheehan, J.; Witkover, R. (Brookhaven National 
Lab., Upton, NY). 1975. 


PLASMA RESEARCH 1595 


From International conference on radiation test facilities for 
the CTR surface and materials program; Argonne, Illinois, USA 
(15 Jul 1975). of 

In Proceedings of the international conference on radiation 
test facilities for the CTR surface and materials program. 

A deuteron linear accelerator capable of accelerating con- 
tinuous 100 mA beam currents to an energy of 30 MeV and 
Eaeees high energy neutrons via deuteron breakup on a liquid 
ithium target will be described. The facility will contain ed - 
kV injectors providing D* and D~ beams allowing the operation of 
two experimental targets simultaneously. The B‘D- ms will 
originate from low-emittance duoplasmatron sources, be first ac- 
celerated in single or double-gap electrostatic 500-kV accelerators, 
then injected into the linear accelerator for acceleration to 30 
MeV. 30-MeV linac is a drift-tube structure operating at 50 
MHz and divided into eight cavities which will give the possibility 
to vary the final deuteron energy between 10 and 30 MeV. The 
deuteron beams will be transported to the targets in a 60-meter 
long channel designed to control the beam delivery on the target 
as to time structure, spot size, etc. The beam will be stopped on a 
flowing liquid-lithium target capable of removing the 3 megawatts 
of beam oes produced. The target-neutron source parameters 
are descri in the complementary paper titled: ‘Production and 
Use of Li(d,n) Neutrons for Simulation of Radiation Effects in Fu- 
sion Reactors,’’ by A. Goland, et al. 


15296 (ANL/CTR—75-4, pp 354-379) Production and use of 
Li(d,n) neutrons for of radiation effects in fusion reac- 
tors. Goland, A.N.; Gurinsky, D.H.; Hendrie, J.; Kukkonen, J.; 
Sheehan, T.; Snead, C.L. Jr. (Brookhaven National Lab., Upton, 
NY). 1975. 

From International conference on radiation test facilities for 
the CTR surface and materials program; Argonne, Illinois, USA 
(15 Jul 1975). 

In Proceedings of the international conference on radiation 
test facilities for the CTR surface and materials program. 

In the Brookhaven Accelerator-Based Neutron Generator 
1.5-cm thick x 12-cm wide films of lithium flowing at the velocity 
of approximately 10 m sec™' will be the targets for 30-MeV D* 
and D~ beams I-cm high and 10-cm wide. At this energy a beam 
of energetic neutrons is emitted mainly in the forward direction 
(theta less than or equal to 20°) as a result of the Li(d,n) breakup 
reaction. Measurements of the neutron flux and spectrum as a 
function of incident deuteron energy and emission angle 
theta(theta less than or equal to 20°) indicate that the yield in- 
creases approximately linearly with increasing deuteron energy 
from 25 MeV to at least 35 MeV, and that the mean energy of the 
neutrons (theta = 0°) is about 0.4 of the incident deuteron ener- 

ies between 25 and 35 MeV. The most probable neutron energy 
in the forward-directed (theta = 0°) spectrum is also about 0.4 of 
the deuteron energy over this range. For a 30-MeV beam, the full 
width at half maximum of the neutron spectrum is 11.8 MeV 
(theta = 0°), and the mean neutron energy is 13 MeV. Pertinent 
radiation-damage parameters have been calculated for various 
materials ex to this neutron spectrum. In Nb, for example, 
the helium production rate and the displacement rate simulate the 
values anticipated in a D-T fusion reactor spectrum of comparable 
flux. Furthermore, the primary-recoil-atom energy distributions 
produced by Li(d,n) neutrons in Al, Nb and Au are similar to 
those produced by 14-MeV neutrons. 


15297 (ANL/CTR—75-4, pp 380-394) Large-volume intense 
neutron source for CTR materials studies. Saltmarsh, M.J.; Horak, 
J.A. (Oak Ridge National Lab., TN). 1975. 

From International conference on radiation test facilities for 
the CTR surface and materials program; Argonne, Illinois, USA 
(15 Jul 1975). 

In Proceedings of the international conference on radiation 
test facilities for the CTR surface and materials program. 

The measurement of bulk radiation effects for the CTR pro- 
gram will require the irradiation of many hundreds of samples by 
energetic neutrons to fluences in excess of 10? n/cm?. The en- 
vironment of the samples must be well controlled, particularly as 
regards to temperature and stress. There must be easy access for 
instrumentation and remote handling, and provision for pulsed 
operation may be required. A facility based on a 30-40 MeV 100 
mA deuteron linac and a liquid lithium jet target appears to offer 
the best combination of intensity, experimental volume, energy 
spectrum and experimental access. The linear accelerator would be 
of the Alvarez type designed for high transmission efficiency and 
reliability and to take advantage of existing high power rf 
technology. The injector would be based on the Oak Ridge work 
with high current D.C. ion sources. Existing liquid metal technolo- 
gy appears adequate for the target design. 


15298 (ANL/CTR—75-4, pp 397-409) Technical feasibility of 
a high current accelerator for a (p,n) or (d,n) neutron generator. 
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Chidley, B.G.; Ormrod, J.H.; Ungrin, J.; Brown, J.C. (Chalk River 
Nuclear Labs., Ont.). 1975. 

From International conference on radiation test facilities for 
the CTR surface and materials program; Argonne, Illinois, USA 
(15 Jul 1975). 

In Proceedings of the international conference on radiation 
test facilities for the CTR surface and materials program. 

There are a number of approaches to a 14 MeV neutron 
source to be used in a radiation test facility for controlled ther- 
monuclear research, all of which involve an extrapolation of exist- 
ing tech . The Chalk River high current test facility is a 100 
percent duty factor linear proton accelerator designed to study 
problems associated with accelerating high beam currents and ex- 
perience with it places us in a unique position to assess many of 
the problems which will be common to the neutron generators. 
This paper will discuss our experience with the facility, our present 
program, and its relevance to a feasibility assessment of neutron 


generator proposals. 


15299 (ANL/CTR—75-4, pp 410-420) Heavy water jet target 
and a beryllium target for production of fast neutrons. Logan, 
C.M.; Anderson, J.D.; Barschall, H.H.; Davis, J.C. (Lawrence 
Livermore Lab., CA). 1975. 

From International conference on radiation test facilities for 
the CTR surface and materials program; Argonne, Illinois, USA 
(15 Jul 1975). 

In Proceedings of the international conf e on radiation 
test facilities for the CTR surface and materials program. 

A limitation on the neutron flux obtainable from proton or 
deuteron induced reactions is the heating of the target by the ac- 
celerated charged particles. The heat can be removed more easily 
if the target moves. We have investigated the possibility of using a 
rotating target and a heavy water jet as a target for bombard- 
ment by 35-MeV deuterons. In a thick Be metal target moving at 
10 m/sec through such a beam of | cm diameter a temperature 
— of about 300°C will be produced by the 0.3 MW beam. The 

target should be able to withstand such a temperature pulse. A 
Be target suitable for 3 MW of power in a | cm diameter beam 
would require internal cooling and a higher velocity. A free jet of 
heavy water is also a possible target. Laser photographs of water 
jets in vacuum show small angles of divergence. The effect of heat- 
ing by a 0.3 MW beam is probably not important because the tem- 
perature rise produced by the beam is small compared to the ab- 
solute temperature of the unheated jet. 


15300 (ANL/CTR—75-4, pp 422-435) Pulsed neutron sources 
for fusion reactor materials studies. Toepfer, A.J.; Martin, T.H.; 
Clauser, M.J.; Swain, D.W.; Beckner, E.H. (Sandia Labs., Al- 
buquerque, NM). 1975. . 

From International conference on radiation test facilities for 
the CTR surface and materials program; Argonne, Illinois, USA 
(15 Jul 1975). 

In Proceedings of the international conference on radiation 
test facilities for the CTR surface and materials program. 

Pulsed neutron sources for fusion reactor materials studies 
which use intense deuterium ion beams to irradiate tritiated tar- 
gets, and intense relativistic electron beams to implode DT filled 
targets to thermonuclear burn are described. In present accelera- 
tors, high current ion beams are produced by space-charge limited 
emission from the anode plasma in vacuum diodes. Using deu- 
terated electrodes, greater than 10%, neutrons (2.5 MeV) have 
been produced from the D(d,n)He® reaction, without optimization 
of the diodes for ion beam production on a 400 kV, 8 kJ (5 x 10" 
W) accelerator. The use of diodes designed to enhance the frac- 
tion of energy carried by the ion beam, and utilizing microsecond 
pulse diodes could lead to at least an order of magnitude enhance- 
ment in the neutron yield. With no enhancement, scaling of 
present results to a 10 W accelerator operating at 1.5 MV with 
tritiated electrodes, results in estimated neutron yields greater than 
10 n/pulse in the 1976-77 time frame. The use of intense 
relativistic electron beams to ignite inertially confined ther- 
monuclear fuel will produce approximately 10" n/pulse with 
beams generated from a 4 x 10" W accelerator in 1980-81. A sub- 
stantial gain in output to approximately 10'7 n/pulse should be 
oo in the 1983 time frame from a projected 10'* W ac- 
celerator. 


15301 (ANL/CTR—75-4, pp 436-456) Ion beam pellet fusion 
as a CTR neutron test source. Arnold, R.; Martin, R. (Argonne Na- 
tional Lab., IL). 1975. 

From International conference on radiation test facilities for 
the CTR surface and materials program; Argonne, Illinois, USA 
(15 Jul 1975). 

In Proceedings of the international conference on radiation 
test facilities for the CTR surface and materials program. 

Pellet fusion, driven by nanosecond pulses containing a par- 
ticles with 200 MeV energy, is being developed as a neutron 
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source. A prototype system is in the conceptual design stage. Dur- 
ing the coming year, engineering design of required accelerator 
components, storage rings, and pellet configurations, as well as ex- 
periments on energy deposition mechanisms, should be accom- 

lished. Successful construction and tests of prototype rings, fol- 
lowed by two years of full scale system construction, would give a 
source producing a useful flux of fusion neutrons for materials test- 
ing. The system as currently envisioned would employ 100 small 
superconducting high field storage rings (15 cm radius, 140 kG 
field) which would be synchronously filled with circulating | nsec 
pulses from a 200 MeV linear accelerator over a period of 3 x 
10~* sec. These ion pulses would all be simultaneously extracted, 
forming a total current of 10 kA, and focussed from all directions 
on a deuterium and tritium (DT) pellet with 0.17 mm radius, sur- 
rounded by a heavier (metal) coating to increase confinement time 
and aid compression efficiency. The overall repetition rate, limited 
principally by physical transport of the pellets, could reach 
100/sec. Spacing between pellet and focussing elements would be 
about | m. The predominant engineering problems are the fast ex- 
traction mechanism and beam transport devices for the storage 
rings. Additional theoretical and experimental studies are required 
on the crucial energy deposition and transport mechanisms in pel- 
lets with ion beam heating before firm estimates can be given. 
Preliminary estimates suggest fusion neutron yields of at least 
10'*/sec and possibly 10'*/sec are possible with optimal pellet 
dynamics. 


15302 (ANL/CTR—75-4, pp 457-480) Laser heated solenoid 
as a neutron source facility. Steinhauer, L.C.; Rose, P.H. 
(Mathematical Sciences Northwest, Inc., Bellevue, WA). 1975. 

From International conference on radiation test facilities for 
the CTR surface and materials program; Argonne, Illinois, USA 
(15 Jul 1975). 

In Proceedings of the international conference on radiation 
test facilities for the CTR surface and materials program. 

Conceptual designs are presented for a radiation test facility 
based on a laser heated plasma confined in a straight solenoid. The 
thin plasma column, a few meters in length and less than a cen- 
timeter in diameter, serves as a line source of neutrons. Test sam- 
ples are located within or just behind the plasma tube, at a radius 
of 1-2 cm from the axis. The plasma is heated by an axially- 
directed powerful long-wavelength laser beam. The plasma is con- 
fined radially in the intense magnetic field supplied by a pulsed 
solenoid surrounding the plasma tube. The facility is pulsed many 
times a second to achieve a high time-averaged neutron flux on the 
test samples. Based on component performance achievable in the 
near term (e.g., magnetic field, laser pulse energy) and assumin 
classical physical processes, it appears that average fluxes of 10 
to 10'* neutrons/cm?-sec can be achieved in such a device. The 
most severe technical problems in such a facility appear to be 
rapid pulsing design and lifetime of some electrical and laser com- 
ponents. 


15303 (ANL/CTR—75-4, pp 483-497) Repetitively pulsed 
material testing facility. Zucker, O.; Bostick, W.; Gullickson, R.; 
—- J.; Luce, J.; Sahlin, H. (Univ. of California, Livermore). 
1975. 

From International conference on radiation test facilities for 
the CTR surface and materials program; Argonne, Illinois, USA 
(15 Jul 1975). 

In Proceedings of the international conference on radiation 
test facilities for the CTR surface and materials program. 

A continuously operated, 1 pps, dense-plasma-focus device 
capable of delivering a minimum of 10" neutrons per pulse for 
material testing purposes is described. Moderate scaling from exist- 
ing results is sufficient to provide 2 x 10" n/cm? . s to a suitable 
target. The average power consumption, which has become a 
major issue as a result of the energy crisis, is analyzed with respect 
to other plasma devices and is shown to be highly favorable. A 
novel approach to the capacitor bank and switch design allowing 
repetitive operation is discussed. 


15304 (ANL/CTR-75-4, pp 498-526) Perspectives of a dense 

focus as a high intensity neutron source. Cloth, P. 
(Kernforschungsanlage, Juelich, Ger.); Conrads, H.; Ihle, H.R.; 
Gourlan, C.; Maisonnier, C.; Robouch, B.V. 1975. 

From International conference on radiation test facilities for 
the CTR surface and materials program; Argonne, Illinois, USA 
(15 Jul 1975). 

In Proceedings of the international conference on radiation 
test facilities for the CTR surface and materials program. : 

The Dense Plasma Focus is described as a well matched in- 
ductive storage delivering a substantial part of its magnetic energy 
finally to a plasma of a high energy density, producing a neutron 
burst. The scaling of the neutron production with the current 1s 
discussed in detail. It is of the order I*. A novel energy storage 
system will be described together with an outline of the sample sta- 
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tions, the tritium handling system and a conceptual design of the 
neutron source. Milestones for the development of the plasma 
focus as a neutron source will be discussed in connection with the 
present European Programme on plasma focus. 


15305 (ANL/CTR—75-4, pp 527-538) Repetitive plasma focus 
by a = 200 MJ flywheel generator. Nardi, V. (Avogadro 
rgy Systems, Inc., Jamaica, NY). 1975. 

From International conference on radiation test facilities for 
the CTR surface and materials program; Argonne, Illinois, USA 
(15 Jul 1975). 

In Proceedings of the international conference on radiation 
test facilities for the CTR surface and materials program. 

A plasma focus machine with cylindrical coaxial electrodes 
is toga for yielding greater than or equal to 10"* neutrons per 
second (deuterium-tritium filling) on the whole solid angle. This 

a focus can be powered by a generator (2500 MVA, approxi- 
mately 200 MJ flywheel) which is currently used for testing of 
power circuit breakers. Dimensions and electrode geometry are the 
same as for a small plasma focus (1-1.5 kJ capacitor bank) with a 
yield of 1-2 x 10* neutrons per shot by deuterium filling. The high 
neutron yield of our system is obtained by repetitive operation (5- 
8 x 10° shots during a generator period) at peak current of the 60 
Hz generator. The neutron flux (approximately 10'* neutron cm~* 
sec”') at a distance approximately 4 cm from the center-electrode 
end enero 3 cm from focus point source) is expected to 
meet the requirements of a radiation test facility in the CTR pro- 
gram. Solutions are presented for the problem of continuous D-T 
tefilling of the electrode chamber, for electrode cooling and for 
electrode erosion. 


15306 (ANL/CTR—75-4, pp 540-552) ISX Tokamak as a 
radiation test facility for surface studies. Colchin, R.J. (Oak Ridge 
National Lab., TN); Jernigan, T.C.; Schaffer, M.J. 1975. 

From International conference on radiation test facilities for 
the CTR surface and materials program; Argonne, Illinois, USA 
(15S Jul 1975). 

In Proceedings of the international conference on radiation 
test facilities for the CTR surface and materials program. 

ISX (Impurities Study Experiment) is a moderate-sized 
tokamak facility dedicated to the study of the origin and transport 
of impurities. This machine is expected to approximate the plasma 
conditions in the outer layer of a large ohmically heated device, 
except for neutron effects. The deposition of impurities and limiter 
material from the walls will be studied by using AES, SIMS, and 
soft x-ray appearance potential spectroscopy. Chemical reactions 
with atomic hydrogen, as well as desorption by electrons, ions, and 
uv radiation, will be studied to determine the evolution of wall 
material into the plasma. UV spectroscopic and x-ray methods will 
be used to determine impurity-plasma transport. ISX is designed so 
that liners may be interchanged easily and quickly. This allows for 
testing different wall and limiter materials, such as honeycomb 
walls, with a turnaround of a few weeks. Initial tests will determine 
the effectiveness of baking and discharge cleaning in attaining 
clean surfaces. The parameters of the machine are: r = 25 cm, R = 
90 cm, B/sub T/ = 18 kG, and I/sub p/ = 150 kA for q = 4. Ex- 
= lasma parameters are T/sub e/ = 500-1000 eV, T/sub i/ = 

-500 eV, and n/sub e/ = 2-7 x 10" cm=*. 


15307 (ANL/CTR—75-4, pp 553-564) TEXTOR-project for 

Sean. Wolf, G. (Kernforschungsanlage, Juelich, 

From International conference on radiation test facilities for 
the CTR surface and materials program; Argonne, Illinois, USA 
(15 Jul 1975). 

In Proceedings of the international conference on radiation 
test facilities for the CTR surface and materials program. 

A Tokamak TEXTOR is described which will be specifically 
designed to deliver a test bed for the study of plasma wall interac- 
tion. The motivation of this device and the reasons leading to the 
specific yarn are discussed. In a later stage of the TEXTOR 
project the implementation of divertors is foreseen. 


15308 (ANL/CTR—75-4, pp 565-591) Counterstreaming-ion 
tokamak neutron source for large-area surface radiation studies. 
Jassby, D.L. (Princeton Univ., NJ). 1975. 

From International conference on radiation test facilities for 
the CTR surface and materials program; Argonne, Illinois, USA 
(15 Jul 1975). 

In Proceedings of the international conference on radiation 
test facilities for the CTR surface and materials program. 

A tokamak neutron source that produces a neutron flux ap- 
proximately 10'* n/cm?/s over a wall test-area of 30 m? is designed 
using near state-of-the-art tokamak and neutral-beam injection 
technologies. To maximize fusion reactivity, D and T plasma ions 
are grouped in two distinct quasi-thermal velocity distributions, op- 
positely displaced in velocity along the magnetic axis. Such coun- 
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terstreaming distributions can be set by tangential injection of 
all plasma ions by oppositely directed D and T neutral beams, by 
facilitating removal of completely decelerated ions, and by 
minimizing plasma recycling. Fusion energy is produced principally 
by head-on collisions between D and T ions in the counterstream- 
ing distributions. For injection energies of 40-60 keV, and typical 
tokamak parameters, the fusion power density can be approximate- 
ly | W/cm’, with Q approximately | attainable for T/sub e/ = 3.4 
keV and electron energy confinement parameter n/sub e/tau/sub 
E/ approximately 2 x 10" cm~* s. All plasma fueling is carried out 
by the injected beams, and when a significant fraction of the elec- 
tron population is trapped, the plasma current can be maintained 
by the beams. 


15309 (ANL/CTR—75-4, pp 592-621) Tokamak engineering 
«4 = Conn, R.W. (Univ. of Wisconsin, Madison); Jassby, 
8975. 

From International conference on radiation test facilities for 
the CTR surface and materials program; Argonne, Illinois, USA 
(15 Jul 1975). 

In Proceedings of the international conference on radiation 
test facilities for the CTR surface and materials program. 

The design criteria for a tokamak engineering test reactor 
can be met by operating in the two-component mode with reacting 
ion beams, together with a new blanket-shield design based on in- 
ternal neutron spectrum shaping. A conceptual reactor design 
achieving a neutron wall loading of about | MW/m? is presented. 
The tokamak has a major radius of 3.05 m, the plasma cross-sec- 
tion is noncircular with a 2:1 elongation, and the plasma radius in 
the midplane is 55 cm. The total wall area is 149 m*. The plasma 
conditions are T/sub e/ approximately T/sub i/ approximately 5 
keV, and ntau approximately 8 x 10'* cm™ s. The plasma tempera- 
ture is maintained by injection of 177 MW of 200-keV neutral 
deuterium beams; the resulting deuterons undergo fusion reactions 
with the triton-target ions. The D-shaped toroidal field coils are ex- 
tended out to large major radius (7.0 m), so that the blanket-shield 
test modules on the outer portion of the torus can be easily 
removed. The TF coils are superconducting, using a cryogenically 
stable TiNb design that permits a field at the coil of 80 kG and an 
axial field of 38 kG. The blanket-shield design for the inner por- 
tion of the torus nearest the machine center line utilizes a neutron 
spectral shifter so that the first structural wall behind the spectral 
shifter zone can withstand radiation dam for the reactor 
lifetime. The energy attenuation in this inner blanket is 8 x 10~*. If 
necessary, a tritium breeding ratio of 0.8 can be achieved using 
liquid lithium cooling in the outer blanket only. The overall power 
consumption of the reactor is about 340 MW(e). A neutron wall 
loading greater than | MW/m? can be achieved by increasing the 
maximum magnetic field or the plasma elongation. 


15310 (ANL/CTR—75-4, pp 625-670) Linear theta-pinch 
neutron source. Ellis, W.R. (Los Alamos Scientific Lab., NM). 
1975. 

From International conference on radiation test facilities for 
the CTR surface and materials program; Argonne, Illinois, USA 
(15 Jul 1975). 

In Proceedings of the international conference on radiation 
test facilities for the CTR surface and materials program. 

The linear theta pinch is optimized with respect to max- 
imum neutron current on a sample located between the discharge 
tube and the compression coil wall. Emphasis throughout is placed 
on physics and technology considerations which govern the choice 
of parameters. Technological demands are (hopefully) kept to a 
minimum. Two ‘‘point designs’’ are developed which are distin- 
guished by their compressional magnetic field (i.c., coil current) 
wave-forms: one is sinusoidal and continuous, the other trapezoidal 
and pulsed intermittently. Both point designs give an average 
neutron current of approximately 5 x 10" n/cm*/s. Both devices 
are characterized by short lengths (approximately | m), rapid 
— (2-30 kHz), and magnetic mirrors (2 - 5:1) at the ends. A 
crucial item is the power supply, which is discussed in detail. 


15311 (ANL/CTR—75-4, pp 671-698) Adaptation of a linear 
theta-pinch for a FERF. Burke, R.J. (Argonne National Lab., IL). 
1975. 

From International conference on radiation test facilities for 
the CTR surface and materials program; Argonne, Illinois, USA 
(15 Jul 1975). 

In Proceedings of the international conference on radiation 
test facilities for the CTR surface and materials program. 

A conceptual design of a linear theta-pinch Fusion En- 
gineering Research Facility (FERF) is described which uses a short 
(1 m) magnet and a moderate (60-70 kG) maximum compression 
field. Plasma creation, preheating, and ignition by adiabatic com- 
pression are carried out in a two- or three-stage heating plan; 
refueling is achieved by injecting plasma to replace the end loss. A 
particularly important feature is the high pulse rate (approximately 
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100 kHz) maintained by an efficient, moderate-field magnet that is 
internally cooled, resonated with an efficient, cooled capacitor of 
simple design, and assisted by a larger dc magnet supplying more 
than one-half the peak field intensity. These design concepts and 
their power requirements are evaluated by a parametric model 
which is descri briefly. Apparent advantages of the rapid- 
cycling, short theta-pinch incl plasma stability, reduced energy 
pe nearly steady-state neutron flux, and elimination of fast 
switches in the primary magnet circuit. In addition, end losses are 
reduced by adiabatic-expansion direct conversion, lower-field mag- 
net sections added on each end, consecutive pulsing, and beta im- 
provement. 


15312 (ANL/CTR—75-4, pp 700-707) Mirror FERF. Moir, 
— Taylor, C.E.; Doggett, J.N. (Univ. of California, Livermore). 


From International conference on radiation test facilities for 
the CTR surface and materials program; Argonne, Illinois, USA 
(15 Jul 1975). 

In Proceedings of the international conference on radiation 
test facilities for the CTR surface and materials p m. 

This paper describes an up-dated version of the small mirror 
reactor for a Fusion Engineering Research Facility (FERF) and 
describes the present status of technology development and the 
goals required for the magnet, neutral beam injectors, plasma start- 
pp. and remote handling operations. The conventional mirror 

RF design has a ‘’Yin-Yang’’ minimum parallel B parallel mag- 
netic well with plasma end-losses sustained by continuous injection 
of up to 500 A of neutral particles. Injection energy is 65 keV 
(D®) and 97.5 keV (T°). A ‘‘low-field’’ version, 3.75 T central 
vacuum field, produces 3.4 MW of fusion power and about 10" 
n/cm?.s uncollided 14-MeV neutron current emanating from the 


15313 (ANL/CTR—75-4, 708-725) User's view of FERF. 
tt, J.N.; Vandervoort, R.R.; Barmore, W.L. (Lawrence 
Livermore Lab., CA). 1975. 

From International conference on radiation test facilities for 
the CTR surface and materials program; Argonne, Illinois, USA 
(15 Jul 1975). 

In Proceedings of the international conference on radiation 
test facilities for the CTR surface and materials program. 

The Mirror FERF'’s relatively small size, good experimental 
access, easy first wall replacement, high duty cycle, and high flux 
make it well suited to carry out the large scale materials and 

tems tests that will be required prior to fusion power reactor 
inal design. This report shows, in some detail, how the necessary 
—* to carry out this testing program can be incorporated in 


15314 (ANL/CTR—75-4, pp 726-747) Studies of a mirror 
facility for radiation testing of materials, PROMETHEUS. Miley, 
G.H.; Chilton, A.B.; Chen, S.Y.; Miller, R.L.; Fenske, G.R. (Univ. 
of Illinois, Urbana). 1975. 

From International conference on radiation test facilities for 
the CTR surface and materials program; Argonne, Illinois, USA 
(15 Jul 1975). 

In Proceedings of the international conference on radiation 
test facilities for the CTR surface and materials program. 

The PROMETHEUS (Plasma Reactor Optimized for 
Materials Experimentation for THermonuclear Energy USage) pro- 
ject was initiated in 1971 with the realization that the cubetiney 
was in hand to design a fusion plasma neutron source if net energy 
consumption rather than production is allowed. The basic ground 
tules for this project were quite similar to those that evolved in 
later '’FERF’’ studies; namely, to maximize the neutron flux inten- 
sity and usable volume; to maximize the flexibility of the facility to 
enable a variety of both materials and engineering experiments; to 
minimize capital and operating costs; and to utilize near-term 
technology. Based on these considerations, a neutral-beam injected 
mirror device was selected for detailed study. Results from an 
overall system study are briefly described, but stress is placed on 
three key areas: (1) plasma considerations including potential 
"twin-beam’’ operation, (2) beam-injection aspects such as 
charge-exchange bombardment of the first wall, and (3) optimized 
magnet shielding. 


15315 (ANL/CTR—75-4, pp 749-766) Laser fusion sources 
for CTR surface and bulk damage . Freiwald, D.A.; Kern, 
E.A. (Los Alamos Scientific Lab., NM). 1975. 

From International conference on radiation test facilities for 
the CTR surface and materials program; Argonne, Illinois, USA 
(15 Jul 1975). 

In Proceedings of the international conference on radiation 
test facilities for the CTR surface and materials program. 

Main components for a laser-fusion source CTR materials 
test facility are discussed, and a system overview is presented. 
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and costs for a reference point design (for prelimi 

assessment) are given, and results of parameter studies with 

reference to a run operating cost (10'’ n/cm? total), and a cost 

index (hourly cost of running to produce 5 x 10" n/cm? . s), are 

cerure. Brief remarks on laser-fusion projections and applica- 
ility to magnetic fusion materials testing are given. 


15316 (ANL/CTR—75-4, pp 767-784) Analysis of a laser-in- 
itiated, -confined reactor for a fusion research 
facility (LA FERF). Hovingh, J. (Univ. of California, Livermore). 
1975. 


From International conference on radiation test facilities for 
the CTR surface and materials program; Argonne, Illinois, USA 
(15 Jul 1975). 

In Proceedings of the international conference on radiation 
test facilities for the CTR surface and materials program. 

With the increasing optimism for the viability of laser-in- 
duced, inertially-confined fusion-reactor power plants, comes an 
increased interest in a high flux 14-MeV neutron generator. This 

merator can be used to investigate 14-MeV neutron damage in 
irst-wall material, and various neutron energy direct conversion 
schemes. The associated charged particles can be used to in- 
vestigate various first-wall designs proposed for laser-fusion reactor 
systems as well as the direct conversion of charged particle energy 
by expansion of a fusion fireball against a magnetic field imposed 
from outside the neutron generator first wall. A systematic 
ter study is made on a laser-initiated, inertially-confined 
reactor for a fusion engineering research facility (LA FERF). The 
rameters investigated are the variations of plant cost, plant 
power, and plant performance as a function of the fusion gain and 
power input to the laser system. Design point envelopes are 
presented for the laser input power and fusion gain (defined as the 
ratio of the thermonuclear power to power into the laser system) 
based on reference plant costs, powers and performance. A design 
point was selected (based on technology available in the not-too- 
distant future) which produces a flux of 1.8 x 10'* n/m? . s over an 
experimental area 2f approximately 1 m? for a cost of 160 
megadollars using a power of 140 MVA. A comparison is made 
with a current mirror FERF stud for use in CTR en- 
gineering ‘studies. The LA FERF could be built in the mid 1980's 
using near-term short pulse CO, laser technology, producing ther- 
monuclear power of 6 to 20 MW with fusion gains of approximate- 
ly 0.1. 


15317 (ANL/CTR—75-4, pp 830-841) Use of fission reactors 
bulk radiation effects studies. Horak, J.A. (Oak Ridge Na- 
tional Lab., TN). 1975. 

From International conference on radiation test facilities for 
the CTR surface and materials program; Argonne, Illinois, USA 
(15 Jul 1975). 

In Proceedings of the international conference on radiation 
test facilities for the CTR surface and materials program. 

The neutron irradiation facilities in some existing fission 
reactors for use in the CTR bulk radiation effects program have 
been evaluated. There are two major requirements for a neutron 
source for CTR materials development. One requirement is a high 
flux, greater than 10'* n cm~ sec™', of neutrons that are capable 
of producing, at an accelerated rate, the atomic displacements and 
principal nuclear transmutations that will be produced in structural 
alloys by fusion neutron radiation. This flux must be combined 
with a sufficiently large experimental volume, several hundred 
cubic centimeters, for irradiation of the hundreds of samples that 
are required to develop the structural material and design data for 
fusion reactors. In addition, since radiation can affect the mode of 
deformation and fracture, it is desirable to have the capability for 
active temperature and stress control during irradiation. There are 
irradiation facilities in fission reactors that satisfy these criteria for 
alloys that contain nickel. Because of the helium produced by ther- 
mal neutron absorption in nickel the helium-to-displacement ratios 
that will exist in proposed fusion reactors can be produced in al- 
loys such as stainless steels in reactors that have a high thermal 
neutron flux combined with a high fast neutron flux. This is . 
cially important since there is a high probability that an austenitic 
stainless steel will be the structural material for the reactors to be 
built early in the 21st century. Facilities are available in fission 
reactors for the relevant cryogenic irradiation and testing of super- 
conducting magnet materials and magnets. The evaluation in- 
dicates that fission reactors can be utilized to provide valuable and 
required information for the development of materials for fusion 
reactors. 


15318 (ANL/CTR—75-4, pp 842-854) Scope of the use of 
energetic ions to study radiation effects. Taylor, A. (Argonne Na- 
tional Lab., IL). 1975. 

From International conference on radiation test facilities for 
the CTR surface and materials program; Argonne, Illinois, USA 
(15 Jul 1975). 
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In Proceedings of the international conference on radiation 
test facilities for the CTR surface and materials p' , 

The scope of the charged-particle bombardment technique 
for the study of the dimensional stability and microstructural 
evolution of candidate materials for the first wall of a fusion reac- 
tor is briefly reviewed. Boundary conditions for the technique are 
listed and illustrated by — of recent work on bec metals. It 
is asserted that specific models relating ion and fission neutron 
damage to damage by a 14-MeV fusion spectrum must be 
developed from an adequate data base generated in existing ir- 
radiation facilities, for until an intense source of 14-MeV neutrons 
becomes available all predictions from existing data will be model 
dependent. As data from fusion sources begin to accumulate, such 
models can be updated for incorporation into computer codes 
describing the behavior of more advanced systems. 


15319 (BNL—20840) Accelerator-based neutron generator 
(addendum). Grand, P. (ed.). (Brookhaven National Lab., Upton, 
N.Y. (USA)). Jan 1976. 45p. Dep. NTIS $4.00. 

A proposal to design, construct, and operate a D—Li in- 
tense neutron source for CTR materials research is discussed. In- 
formation pertaining to the following areas is given: (1) radiation 
damage effectiveness, (2) Linac design and performance, (3) tar- 
get design and performance, (4) experimental area design, (5) 
construction schedule, (6) construction costs, (7) preliminary 
design and development program, (8) facility operation and 
operating costs, and (9) financial appropriation plan. (MOW) 


15320 (BNWL-SA—5485) Projected material requirements for 
conceptual CTR design. Allison, G.S.; Kemper, R.S. (Battelle 
Pacific Northwest Labs., Richland, Wash. (USA)). 1975. Contract 
E(45-1)-1830. 18p. (CONF-751123—2). Dep. NTIS $3.50. 

From ASM-TMS;AIME materials science symposium; Cin- 
cinnati, Ohio, USA (13 Nov 1975). 

A brief review of materials problems for toroidal theta 
pinches and tokamak devices is given. A collection of material 
pnd — from five conceptual design studies is presented. 
( ) 


15321 (CONF-760209—S) Neutron damage calculations in Cu, 
Nb, and Au to 32 MeV: application to sputtering and deuteron- 
Roberto, J.B.; Robinson, M.T.; Fu, C.Y. 
( i ational Lab., Tenn. (USA)). Feb 1976. 20p. , 
NTIS $3.50. ee 

From 2. international conference on surface effects in con- 
trolled fusion devices; San Francisco, California, United States of 
America *USA® (16 Feb 1976). 

Primary recoil distributions and specific damage energies 
have been computed for high energy deuteron-breakup neutrons in 
Cu, Nb, and Au. The calculations are based on theoretical neutron 
cross sections, and consider in particular a d-Be spectrum broadly 
peaked at 15 MeV with some neutrons above 30 MeV. The 
theoretical results are similar to corresponding calculations for 
monoenergetic 15-MeV neutrons and are in good agreement with 
range measurements of (n,2n) recoils generated by high energy d- 
Be neutrons in Nb and Au. The calculations are also consistent 
with recent d-Be neutron sputtering experiments in Nb and Au and 
demonstrate the usefulness of deuteron-breakup neutron sources 
for simulating fusion neutron effects. (auth) 


15322 (CONF-760209—6) Characteristics of 15 MeV and fis- 
sion neutron damage in niobium. Narayan, J.; Ohr, S.M. (Oak 
ridge National Lab., Tenn. (USA)). Feb 1976. 18p. Dep. NTIS 


From 2. international conference on surface effects in con- 
trolled fusion devices; San Francisco, California, United States of 
America 8USA® (16 Feb 1976). 

Displacement damage by 15 MeV (d-Be source) and fission 
neutrons at 30°C in high purity niobium single crystals has been 
studied by transmission electron microscopy. The fluence of the 15 
MeV neutrons was 1.5—2.0 x 10" n/cm? and the fluence of the 
fission neutrons (5 x 10!7 n/cm?) was chosen so that samples from 

types of irradiations had approximately the same damage 
energy. In both 15 MeV and fission neutron irradiated specimens, 
the loops were observed to be about 2/, interstitial and '/, vacancy 
ar. The analysis of Burgers vectors of the dislocation loops 

ed that more than */, of the loops were perfect a/2(111) and 
that the rest were a/2(110) faulted. It is concluded that at equal 

age energies, the detailed nature of the damage is the same for 
15 MeV and fission neutron irradiated niobium. (auth) 


15323 (CONF-760209—13) Radiation blistering of Nb im- 

sequentially with helium ions of different energies (3-500 

V). Guseva, M.I.; Gusev, V.; Krasulin, U.L.; Martinenko, U.V.; 

Das, $.K.; Kaminsky, M.S. (Argonne National Lab., Ill. (USA)). 
1976, Contract W-31-109-Eng-38. I1Sp. Dep. NTIS $3.50. 
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From 2. international conference on surface effects in con- 
trolled fusion devices; San Francisgo, California, United States of 
America *"USA® (16 Feb 1976). 

Cold rolled, mga yey niobium samples were irradiated 
at room temperature with *He* ions = entially at 14 different 
energies over an energy range from 3 keV—S00 keV in steps of 50 
keV. The dose for each energy was chosen to give an approximate- 
ly uniform concentration of helium between the implant depths 
corresponding to 3 keV and 500 keV. In one set of experiments 
the irradiations were started at the Kurchatov Institute with 3 keV 
‘He* ions and extended up to 80 keV in several steps. Sub- 
sequently, the same target area was irradiated with *He* ions at 
Argonne National Laboratory (ANL) starting at 100 keV and in- 
creased to 500 keV in steps of 50 keV. Another set of irradiations 
were started at ANL with 500 keV ‘He* ions and continued with 
decreasing ion energies to 100 keV. Subsequently, the same area 
was irradiated at the Kurchatov Institute starting at 80 keV and 
continued with decreasing ion energies to 3 keV. Both sets of ir- 
—Te were completed for two different total doses, 0.5 C cm=* 

0 C 


minum powder. Das, S.K.; Kaminsky, M. (Argonne National Lab., 
Il. —. 1976. Contract W-31-109-Eng-38. 17p. Dep. NTIS 


$3 

From 2. international conference on surface effects in con- 
trolled fusion devices; San Francisco, California, United States of 
America *USA® (16 Feb 1976). 

Studies have been conducted to find materials with micros- 
tructures which minimize the formation of blisters. A promising 
class of materials appears to be sintered metal powder with small 
average grain sizes and low atomic number Z. Studies of the sur- 
face erosion of sintered aluminum powder (SAP 895) and of alu- 
minum held at 400°C due to blistering by 100 keV helium ions 
have been conducted and the results are compared to those ob- 
tained earlier for room temperature irradiation. A_ significant 
reduction of the erosion rate in SAP 895 in comparison to an- 
nealed aluminum and SAP 930 is observed. In addition results on 
the blistering of sintered beryllium powder (type I!) irradiated at 
room temperature and 600°C by 100 keV helium ions are given. 
These results will be compared with those reported recently for 
vacuum cast beryllium foil and a foil of sintered beryllium powder 
(type II) which was fabricated differently, than type I. For room 
temperature irradiation only a few blisters could be observed in 
sintered beryllium powder type I and type II and they are smaller 
in size and in number than in vacuum cast beryllium. For irradia- 
tion at 600°C large scale exfoliation of blisters was observed for 
vacuum cast beryllium but much less exfoliation was seen for sin- 
tered beryllium powder, type I, and type II. The results show a 
reduction in erosion rate cast beryllium, for both room tempera- 
ture and 600°C. ; 


15325 (CONF-760209—15) X-ray impact induced desorption 
of gases from surfaces. Brumbach, S.; Kaminsky, M. (Argonne Na- 
tional Lab., Ill. (USA)). Feb 1976. Contract W-31-109-Eng-38. 
13p. Dep. NTIS $3.50. 

From 2. international conference on surface effects in con- 
trolled fusion devices; San Francisco, California, United States of 
America *"USA® (16 Feb 1976). 

Measurements of gases released from 302 stainless steel and 
gold surfaces before and after discharge cleaning were made in ul- 
trahigh vacuum using x-rays with an woe distribution typical of 
a tungsten bremsstrahlung spectrum. Similar measurements were 
also made for Al,O, surfaces which had not been discharge 
cleaned. For the non-discharge-cleaned surfaces of stainless steel, 
Al,O;, and gold the predominant gas species observed mass spec- 
trometrically was CO,. For some stainless steel and Al,O, surfaces 
CO and O, were also readily observed. Mean quantum yields for 
CO, O, and CO, release from such stainless steel surfaces, for ex- 
ample, ranged from less than 6 x 10-° to 9 x 10~* molecules per 
photons in the bremsstrahlung spectrum characteristic for 50 keV 
electron energy. After ney cleaning a decrease in the mean 

uantum yields was observed for the stainless steel and gold sur- 
aces. (auth) 


15326 (CONF-760209— 16) Sputtering of vanadium and niobi- 
um under 14.1 MeV neutron impact. Kaminsky, M.; Das, S.K. 
(Argonne National Lab., Ill. (USA)). 1976. Contract W-31-109- 
Eng-38. 13p. Dep. NTIS $3.50. 

From 2. international conference on surface effects in con- 
trolled fusion devices; San Francisco, California, United States of 
America *USA® (16 Feb 1976). 

The recent studies of particle emission from cold-rolled and 
annealed niobium under 14.1-MeV neutron impact were extended 
to a heavily etched, polycrystalline niobium surface and to cold 
worked vanadium surfaces with different degrees of microstruc- 


15324 (CONF-760209—14) Reduction of surface erosion 
caused by helium blistering in sintered beryllium and sintered alu- 
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ture. The and amount of material released and deposited on 
collector surfaces facing the irradiated targets were determined by 
three analytical techniques. Two types of deposits were found for 
certain types of surfaces—one in the form of chunks; the other as 
a fractional atom — covering the surface. The chunks vary sig- 
nificantly in size. small number of chunks observed suggests 
that the ejection of chunks is a relatively rare event in comparison 
to the total number of primary knock-on events produced by 14- 
MeV neutrons in near surface regions. Estimates of the total sput- 
tering yield based on the chunk deposits and on the fractional 
atom layer deposit will be given. (auth) 


15327 (SAND—75-8756) Helium im effects in SAP 
and aluminum. Bauer, W.; Thomas, G.J. (Sandia Labs., Al- 
buquerque, N.Mex. (USA)). Feb 1976. Contract AT(29-1)-789. 
Dep. NTIS $3.50. 

A series of 300 keV He implantations of Al and SAP 930 
have been conducted at temperatures between 150 and 773K. The 
He re-emission was monitored during implantation and the samples 
were examined with a scanning electron microscope after implan- 
tation. Both Al and SAP 930 were found to blister after a critical 
He dose was reached at temperatures above 473K, both underwent 
flaking below that temperature, with blistering re-appearing in SAP 
930 at an implantation temperature of 150K. The surface deforma- 
tion and He re-emission are strongly dependent on microstructural 
effects in the intermediate temperature regime. 


15328 (UCID—17002) H, D and T by time-of-flight. 
Davis, J.C.; Anderson, J.D.; Lefevre, H.W. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). 6 Jan 1976. Con- 
tract W-7405-Eng-48. 27p. Dep. NTIS $4.00. 

An analytic technique has been developed to measure the 
depth profile of hydrogen i implanted or absorbed in 
materials. To measure the depth profile of T (or D) in a sample, a 
probing beam of protons (or deuterons) is used and the spectrum 
of neutrons produced by the T(p,n) (or D(d,n)) reaction is mea- 
sured by neutron time-of-flight. From the neutron energy, the 
depth in the target of the T (or D) atoms can be inferred. The 
profile can be determined to a depth of 20 to 40 um in a single 
measurement requiring only a few minutes. The technique is non- 
destructive, requires no special sample preparation, and may be 
used with samples which are radioactive or are mounted on thick 
backings. A sensitivity of 0.1 at. percent has been demonstrated in 
initial measurements. Ultimate sensitivity of 10~* at. percent or 
greater may be possible. Depth resolution is limited by the time 
resolution of the time-of-flight spectrometer near the front surface 
of the sample and by energy straggling of the probing beam at 
depths beyond | to 2 um. Quantitative accuracy of 6 to 8 percent 
is readily obtained. We have measured depth profiles of D and T 
concentrations in neutron generator targets. The relaxation of an 
implantation spike of T in Ti and TiH samples has also been stu- 
died. Extension of the technique to depth profiling of H by using 
the inverse reaction H(t,n) is possible. (auth) 


15329 (UCID—17062) DT fusion neutron irradiation of ANL 

microscopy samples, LLL ''tritium-tricked’’ niobium, LLL 

Al,O;, SiC, and B,C, and an LLL sputtering experiment. MacLean, 

S.C. (California Univ., Livermore (USA). Lawrence Livermore 

ones. 25 Feb 1976. Contract W-7405-Eng-48. 8p. Dep. NTIS 

The experimental procedure for irradiating the above 
specimens is given. No results are presented. (MOW) 


15330 (UCID—17078) DT fusion neutron irradiation of BNL- 
LASL superconductor wires, BPNL molybdenum and nickel, UW- 
LLL high puriry metallic foils, LLL niobium, LLL supracil, and 
LLL aluminum tensile specimens. MacLean, S.C. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). 28 Jan 1976. Con- 
tract W-7405-Eng-48. 8p. Dep. NTIS $4.00. 

The experimental obese = for irradiating the above 
specimens is given. No results are described. (MOW) 


15331 (MATT-Trans—116) Torsatron ''U -3'' divertor. 
Bykov, V.E.; Voitsenya, V.S.; Volkov, E.D. 1975. Translation of 
Russian report. 34p. Dep. NTIS $4.00. 

The magnetic configuration of the Uragan-3 divertor is 
discussed. Some plasma transfers in a divertor layer are described. 
Discussions on the plasma balance equations, balance of particles, 
heat balance, and some protective properties of the divertor are 
given. (MOW) 


15332 Remote research 


in a fusion e 


facility (FERF). Doggett, J.N. (Univ. of California, Livermore). 
Conf. Remote Syst. Technol., Proc.; 23: 11-19(1975). 

From 23. conference on remote systems technology; San 
Francisco, California, USA (16 Nov 1975). 

See CONF-751115—. 
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The proposed Fusion Engineering Research Facility (FERF 
has been for the test of that 
be exposed to the hostile radiation environment created by fusion 
reactors. Because the FERF itself must create a very hostile radia- 
tion environment, extensive remote handling procedures will be 
required as of its routine operations as well as for both 
scheduled and unscheduled maintenance. This report analyzes the 
remote-handling implications of a vertical- rather than horizontal- 
orientation of the FERF magnet, describes the specific remote 
handling facilities of the proposed FERF installation, and compares 
the FERF remote handling system with several other existing and 
proposed facilities. 

15333 Dosimetry related to controlled thermonuclear research. 
Dudey, N.D. Cae National Lab., IL). J. Test. Eval.; 3: No. 3, 
238-243(May 1975). 

From ASTM minisymposium on neutron ——_ and 
ow. analysis for materials applications; San Diego, CA (3 


Controlled thermonuclear research (CTR) dosimetry is 
presently concerned with measurements of neutron flux, fluence, 
and neutron spectra. This information is being used to (1) corre- 
late radiation effects data, (2) evaluate and describe the irradiation 
environment of currently available neutron sources, and (3) pro- 
vide diagnostics for plasma physics studies. Current radiation ef- 
fects studies are emphasizing surface phenomena such as sputter- 
ing, and are utilizing (d,t) and Be(d,n) reactions as the sources of 
neutrons. The energy region of 8 to 15 MeV is of most interest for 
CTR purposes. Experimental constraints necessitate use of the foil 
activation technique for dosimetry measurements. For the cases of 
monoenergetic neutron sources (RTNS), accuracies of about 7.5 
percent are being obtained. Cross section uncertainties are limiti 
the accuracy for broad spectrum measurements, such as from Be: 
sources. Because no present neutron source adequately represents 
the type of radiation environment expected to be encountered in 
future CTR devices, emphasis must be placed on carefully docu- 
menting and standardizing the dosimetry measurements so that the 
radiation effects data can ultimately be extrapolated to anticipated 
CTR conditions. Future efforts in CTR dosimetry must develop 
methods for characterizing charged and neutral particle radiation. 
(auth) 


15334 Remote operations in a Fusion Engineering Research 
Facility (FERF). Doggett, J.N. (Univ. of California, Livermore). 
Trans. Am. Nucl. Soc.; 22: 731-732(Nov 1975). 

From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


15335 ERDA program for fusion reactor materials. Zwilsky, 
K.M. (Energy Research and Development Administration, 
Washington, DC). Trans. Am. Nucl. Soc.; 22: 157(Nov 1975). 

From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


15336 Effects of irradiation electrical of insulators 
for CTR. Bates, J.L. (Battelle Northwest Labs., Richland, WA). 
Trans. Am. Nucl. Soc.; 22: 1S7(Nov 1975). 

From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


15337 First-wall plasma impurities in ORMAK. Clausing, R.E.; 
Emerson, L.C.; Heatherly, L.; Colchin, R.J. (Oak Ridge National 
Lab., TN). Trans. Am. Nucl. Soc.; 22: 162(Nov 1975). 

From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


15338 Reduction of neutral particle emission into a CTR 
plasma by use of honeycomb walls. Cramer, S.N.; Oblow, E.M. 
(Oak Ridge National Lab., TN). Trans. Am. Nucl. Soc.; 22: 162- 
163(Nov 1975). 

From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


15339 Ceramic materials for fusion. Rovner, L.; Hopkins, G.; 
Chen, K.Y. (General Atomic, San Diego, CA). Trans. Am. Nucl. 
Soc.; 22: 163-164(Nov 1975). i 

From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


15340 Hydrogen attack of fusion reactor first walls made of 
era hite. Balooch, M.; Olander, D.R. (Univ. of California, 
tkeley). Trans. Am. Nucl. Soc.; 22: 164-165(Nov 1975). 


L 
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From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


15341 Diffusivity probing in deuterium-implanted materials 
with the *H(d,n)*He reaction. Cowgill, D.F. (Sandia Labs., Al- 
buquerque, NM). Trans. Am. Nucl. .; 22: 168-169( Nov 1975). 

From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


15342 Status of CTR radiation effects studies: highlights of the 
1975 Gatlinburg meeting. Wiffen, F.W. (Oak Ridge National Lab., 
TN). Trans. Am. Nucl. Soc.; 22: 170(Nov 1975). 

From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


15343 Design of an extremely versatile, high-flux [~10" n/(cm? 
sec)] radiation test facility for CTR. Batchelor, K.; Blewett, J.P.; 
Goland, A.; Grand, P.; Gurinsky, D.; Kukkonen, J.; Snead, C.L. Jr. 
(Brookhaven National Lab., Upton, NY). Trans. Am. Nucl. Soc.; 
22: 170-171( Nov 1975). 

From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


15344 High-energy neutron spectra at the LAMPF radiation ef- 
fects facility. Simmons, M.L.; Dudziak, D.J. (Los Alamos Scientific 
Lab., NM). Trans. Am. Nucl. Soc.; 22: 171-172(Nov 1975). 

From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


15345 Evaluation of fission reactors for CTR materials 
it. Horak, J.A.; Stiegler, J.O.; Wiffen, F.W. (Oak Ridge 
National Lab., TN). Trans. Am. Nucl. Soc.; 22: 172-174(Nov 
1975). 
From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


15346 High-energy displacement cascades from _nonelastic 
neutron reactions. Odette, G.R.; Doiron, D.R. (Univ. of Califonia, 
Santa Barbara). Trans. Am. Nucl. Soc.; 22: 174-175(Nov 1975). 

From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


15347 (ANL-Trans— 1031) Conditions of vacuum physics for 
selection of the material of first wall and diaphragm of the demon- 
stration thermonuclear reactor-tokamak (T-20). Gusev, V.M.; 
Guseva, M.I.; Gervids, V.I.; Kogan, V.I.; Martynenko, Yu.V.; Mir- 
nov, $.V. (Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj 
Ehnergii SSSR, Moscow. Inst. Atomnoj Ehnergii). Jan 1976. 
Translation of IAE—2545. 15p. Dep. NTIS $3.50. 

A model is given for plasma interaction with the wall and 
the introduction of contaminants. The model was characterized by 
two kinds of uncertainty. First, the uncertain behavior of the con- 
taminants, and second, the uncertainty of boundary conditions. 
Some of the conclusions from the study are described. (MOW) 


15348 = Calculated composition changes of some refractory 
metals in a fusion reactor environment. Kopecki, D.S.; Ralls, K.M.; 

r, E.L. Jr. (Univ. of Texas, Austin). Nucl. Technol.; 29: No. 
1, 98-107(Apr 1976). 

Composition changes that occur during neutron bombard- 
ment have been calculated for the first wall of a hypothetical fu- 
sion reactor. The first wall materials studied are pure niobium, zir- 
conium, molybdenum, and vanadium, and some of their binary al- 
loys. Two integrated neutron flux intensities, 3.8 x 10'* n/(cm? sec) 
and 3.8 x 10'5 n/(cm? sec) up to a fluence of 3.6 x 10” n/cm?, 
have been used in the calculations of the first three materials. In 
addition, the composition as a function of fluence (maximum 
fluence = 4.0 x 103 n/cm?) has been calculated for a vanadium 
wall. Graphs for each material have been plotted to show the 
variation of composition as a function of time and/or fluence. 
Rates of production of hydrogen and helium have been calculated 
for all four materials; comparisons for niobium and vanadium walls 
with literature values show agreement that it is not poor. Further- 
More, mixture diagrams have been constructed for two binary alloy 
systems, niobium-zirconium and niobium-vanadium, to relate com- 
Position at constant irradiation time to the initial composition. 
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15349 (COO—2547-3) Planning for a program design for 


energy environmental analysis. report, A 
1975—June 30, 1975. Denton, J.C. (Pennsylvania Univ., Philadel- 
ee 1975. Contract AT(11-1)-2547. Ilp. Dep. NTIS 


The work reported in this second quarterly progress report 
has focussed on completing the first perms approach to the 
use of operational gaming in a regional assessment study program, 
writing an interim report on the work accomplished, and progress 
on the second generation approach which attempts to quantify the 
mechanisms identified in the first generation approach. The in- 
terim report, provided as an addendum to this report, provides 
detailed descriptions of the first generation work. This report pro- 
vides a brief ve png | of the initial work on the second generation 
approach as well as the first generation approach. (auth) 


15350 (ORNL-tr—4055) Old and new findings from Hallstatt. 
Hell, M. Translated by R. G. Mansfield from Mitt. Anthropol. Ges. 
Wien; 66: 47-68( 1936). 28p. Dep. NTIS $4.00. 

Archeological specimens of ceramic shards loaned from 
Hallatatt Natural History Museum were studied for evidence of 
early settlement or of salt-mining operations in the post-Christian 
era. Most of the crude household items were composed of gra- 
phitic clay. (PCS) 


MANAGEMENT 
REFER ALSO TO CITATION(S) 14665, 14792 


15351 (NP—20846) Danish Atomic Commission 
nineteenth annual report, 1974/75. (Danish Atomic Energy Com- 
mission, Risoe. Research Establishment). Nov 1975. 79p. Dep. 
NTIS (US Sales Only) $5.00. 

The chief activities of the research establishment at Risoe 
are briefly summarized. These encompass the following: nuclear 
technology (including reactor pressure vessels, fuel elements, 
dynamics, and loss-of-coolant studies); irradiation technology 
(polymers, dosimetry); other technology (materials, laser physics); 
environmental studies (radiation doses, waste disposal, air pollu- 
tion, trace and heavy metals); agricultural research; basic research 
(solid state physics, positron annihilation, materials, plasma, 
nuclear physics, radiation chemistry and ‘biology, organic conduc- 
tors); service functions; and research facilities. More detailed 
descriptions can be found in annual reports of the various depart- 
ments and the various scientific journals. (RWR) 


15352 (ORNL/TM—5327) Masters and doctorate theses issued 
as laboratory reports. Howard, E.B. (Oak Ridge National Lab., 
Tenn. (USA)). Mar 1976. Contract W-7405-eng-26. 8Ip. Dep. 
NTIS $5.00. 

This is a compilation of the masters theses and doctoral dis- 
sertations that have been issued as reports by the Oak Ridge Na- 
tional Laboratory. The Laboratory has long encouraged the attain- 
ment of higher degrees by providing time, space, equipment, 
technical guidance, and/or financial assistance. Many employees 
and students with fellowships or grants have completed, within the 
Laboratory, the work preceding the writing of a thesis. Some of 
the resultant master and doctorate theses have subsequently been 
issued as regular laboratory reports and thus have been made 
available to a wide audience. The report covers the period from 
1950 through 1975 and includes indexes for authors, subject clas- 
sification, and the school accepting the thesis. (auth) 


15353 Women and affirmative action in the nuclear field. Bow- 
den, M.A. (Energy Research and Development Administration, 
Washington, DC). Trans. Am. Nucl. Soc.; 22: 76-77(Nov 1975). 

rom American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


15354 Women in industry: radiation exposure level standards. 
Bond, V.P. (Brookhaven National Lab., Upton, NY). Trans. Am. 
Nucl. Soc.; 22: 78-79(Nov 1975). 

From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 


15355 Some commandments for women in management. Har- 
ness, A. (Hanford Engineering Development Lab., Richland, WA). 
Trans. Am. Nucl. Soc.; 22: 79-80(Nov 1975). 

From American Nuclear Society 1975 winter meeting; San 
Francisco, CA, USA (16 Nov 1975). 
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MATHEMATICS AND COMPUTERS 


REFER ALSO TO CITATION(S) 12374, 12453, 13452, 13994, 
14198, 14250, 14272, 14273, 14275, 14280, 14281, 14282, 
14283, 14284, 14981, 14984, 15385 


15356 (AECL—5262) TREND: a program using cumulative 
sum methods to detect long-term trends in data. Cranston, R.J.; 
Dunbar, R.M.; Jarvis, R.G. (Atomic Energy of Canada Ltd., Chalk 
River, Ontario. Chalk River Nuclear Labs.). Jan 1976. 21p. Dep. 
NTIS (US Sales Only) $3.50. AECL $2.00. 

TREND is a computer program, in FORTRAN, to in- 
vestigate data for long-term trends that are masked by short-term 
statistical fluctuations. To do this, it calculates and plots the cumu- 
lative sum of deviations from a chosen mean. As a further aid to 
diagnosis, the procedure can be repeated with a summation of the 
cumulative sum itself. 5 figures (auth) 


15357 (ANL—8040(Suppl.3)) USERDA computer program 
summaries. N 177—239. (Argonne National Lab., Ill. 
ge Oct 1975. Contract W-31-109-Eng-38. 70p. Dep. NTIS 


Since 1960 the Argonne Code Center has served as a U. S. 
Atomic Energy Commission information center for computer pro- 
grams developed and used primarily for the solution of problems in 
nuclear physics, reactor design, reactor engineering and operation. 
The Center, through a network of registered installations, collects, 
validates, maintains, and distributes a library of these computer 
programs and publishes a compilation of abstracts describing them. 
In 1972 the scope of the Center's activities was officially expanded 
to include computer programs developed in all of the U. S. Atomic 
Energy Commission program areas and the compilation and publi- 
cation of this report. The Computer Program Summary report con- 
tains summaries of computer programs at the specification stage, 
under development, being checked out, in use, or available at 
ERDA offices, laboratories, and contractor installations. Programs 
are divided into the following categories: cross section and 
resonance integral calculations; spectrum calculations, generation 
of group constants, lattice and cell problems; static design studies; 
depletion, fuel management, cost analysis, and reactor economics; 
space-independent kinetics; space—time kinetics, coupled 
neutronics—hydrodynamics—thermodynamics and excursion simu- 
lations; radiological safety, hazard and accident analysis; heat 
transfer and fluid flow; deformation and stress distribution compu- 
tations, structural analysis and engineering design studies; gamma 
heating and shield design programs; reactor systems analysis; data 
preparation; data management; subsidiary calculations; experimen- 
tal data processing; general mathematical and computing system 
routines; materials; environmental and earth sciences; space 
sciences; electronics and engineering equipment; chemistry; parti- 
cle accelerators and high-voltage machines; physics; controlled 
thermonuclear research; biology and medicine; and data. (RWR) 


15358 (BMFT-FB-DV—75-05) CAMAC .- an introduction into 
a of standardized highways between computers and their 
pherals. Stuckenberg, H.J. (Bundesministerium fuer Forschung 
und Technologie, Bonn (F.R. Germany)). Oct 1975. 86p. (In Ger- 
man). INIS. 
15 refs.; with 
CAMAC, which is a synonym for ‘'Computer Automated 
Measurement and Control’’, is a set of rules widely used in many 
countries for connecting processors and computers to the on-line 
peripherals. There are rules for an interface transferring the infor- 
mation via a common highway as well as for modular mechanical 
units in which the peripheral devices are housed together with the 
multipole connectors combining the computer with the controlled 
process. All peripherals in a system are sending the data and con- 
trol information to the computer through parallel or serial 
highways which are defined also by the CAMAC rules. The use of 
CAMAC assures the possibility to combine compatible hardware 
of various suppliers in any system without mechanical or electrical 
difficulties making the hardware and software implementation 
much easier. Also the reconfiguration of a system needed for new 
and other activities is done relatively fast and simple. Compatible 
devices are offered by about 60 suppliers in all five continents. 
(DE) 


15359 (COO—2383-0027) Newton-iterative methods for the 
solution of systems of nonlinear equations. Sherman, A.H. (Illinois 
Univ., Urbana (USA). Dept. of Computer Science). Dec 1975. 
Contract AT(11-1)-2383. 35p. (UIUCDCS-R—75-772). Dep. 
NTIS $4.00. 

The local rates of convergence of Newton-iterative methods 
for the solution of systems of nonlinear equations are considered. 
Under certain conditions on the inner, linear iterative method, 
Newton-iterative methods can be made to converge quadratically 
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by computing a sufficient number of inner iterates at each step. As 
an example of this phenomenon, the Newton-Richardson methods 
which use an inner Richardson-D’Jakonov iteration are examined, 


15360 (COO— 3077-94) an interim report on 
the SETL project. Part I: ies. Part II: the SETL 
and examples of its use. Schwartz, J.T. (New York Univ., N.Y. 
(USA). Courant Inst. of Mathematical Sciences). Jun 1975. 686p. 
Dep. NTIS $16.25. 

A summary of work during the past several years on SETL, 
a new programming language drawing its dictions and basic con- 
cepts from the mathematical theory of sets, is presented. The work 
was started with the idea that a programming language modeled 
after an appropriate version of the formal language of mathematics 
might allow a programming style with some of the succinctness of 
mathematics, and that this might ultimately enable one to express 
and experiment with more complex algorithms than are now within 
reach. Part I discusses the general approach followed in the work. 
Part II focuses directly on the details of the SETL language as it is 
now defined. It describes the facilities of SETL, includes short 
libraries of miscellaneous and of code optimization algorithms il- 
lustrating the use of SETL, and gives a detailed description of the 
manner in which the set-theoretic primitives provided by SETL are 
currently implemented. (RWR) 


15361 (COO— 3077-106) Finite-difference approximations and 
entropy conditions for shocks. Harten, A.; Hyman, J.M.; Lax, P.D.; 
Keyfitz, B. (New York Univ., N.Y. (USA). Courant Inst. of Mathe- 
matical Sciences). Jan 1976. Contract E(11-1)-3077. 48p. 
(IMM—411). Dep. NTIS $4.00. 

Weak solutions of hyperbolic conservation laws are not 
uniquely determined by their initial values; an entropy condition is 
needed to pick out the physically relevant solution. The question 
arises whether finite-difference approximations converge to this 
particular solution. It is shown in this paper that, in the case of a 
single conservation law, monotone schemes, when convergent, al- 
ways converge to the physically relevant solution. Numerical exam- 
ples show that this is not always the case with nonmonotone 
schemes, such as the Lax—Wendroff scheme. 4 figures, 2 tables. 
(auth) 


15362 (HMI-B— 183) Concept of a basic software system for a 
plasma panel display. Tschammer, V. (Hahn-Meitner-Institut fuer 
Kernforschung Berlin G.m.b.H. (F.R. Germany). Bereich Daten- 
verarbeitung und Elektronik). Oct 1975. 18p. (In German). Dep. 
NTIS (US Sales Only) $4.00. 

The paper describes the concept of a basic software system 
for running a Plasma-Panel Display on an on-line computer. This 
software system should solve all display-hardware-related problems 
and additionally provide the user with a number of powerful and 
flexible subroutines which will enable him to carry out all his 
graphic tasks effectively. (auth) 


15363 (LA-UR—76-125) Deve! system for microcom- 

based intelligent graphics terminals. Kellner, R.; Maas, L.D. 
(Los Alamos Scientific Lab., N.Mex. (USA)). 1976. Contract W- 
7405-Eng-36. 13p. (CONF-760702—1). Dep. NTIS $3.50. 

From Graphics 776 meeting; Philadelphia, Pennsylvania, 
United States of America "USA® (14 Jul 1976). 

A low cost intelligent graphics terminal for developmental 
work consisting of a Tektronix storage tube terminal and an AL- 
TAIR 8800 microcomputer is described. The microcomputer 
system is used to develop and debug customized intelligent ter- 
minal configurations and features before a production model is 
finalized and fabricated. This allows flexibility in terminal design 
and allows changes to be tried easily before final versions are built. 
The customized terminal features that are described are the abili- 
ties to process a segmented display file, to provide refresh of up to 
130 characters or vectors, to control accessory devices such as a 
flexible disc and a graphics tablet, to provide data compression 
over 60 percent on large pictures, and to provide a local 
debugging utility. (auth) 


15364 (ORNL/CSD—2) Explicit inverses of some special 
matrices (with a few computer programs). Uppuluri, V.R.R.; Kirk, 
B.L. (Oak Ridge National Lab., Tenn. (USA)). Feb 1976. Con- 
tract W-7405-eng-26. 59p. Dep. NTIS $5.50. 

Explicit inverses of some classes of special matrices are 
presented. In Section I, the tridiagonal matrices are discussed. In 
Section II a discussion is given of an algorithm due to Sherman 
and Morrison, which is useful in finding the inverse, when an ex- 
plicit inverse is known for an unperturbed matrix. Section Il 
presents inverses of some patterned matrices. Appendix A and Ap- 
pendix B contain computer programs of some of the problems 
discussed in Sections I, I, and Ill. (auth) 
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15365 (ORO— 3443-58) in 


Homogenization en- 
. Babuska, I. (Maryland Univ., College k (USA). Inst. 


or Fluid Dynamics and A ey Mathematics). Oct 1975. 2Ip. 
(TN-BN—828). Dep. NTIS $ 50. 

Homogenization is an approach which studies the 
macrobehavior of a medium by its microproperties. Problems with 
a microstructure play an essential role in such fields as mechanics, 
chemistry, physics, and reactor engineering. Attention is concen- 
trated on a simple specific model problem to illustrate results and 
problems typical of the homogenization approach. Only the diffu- 
sion problem is treated here, but some statements are made about 
the elasticity of composite materials. The differential equation is 
solved for linear cases with and without boundaries and for the 
nonlinear case. 3 figures, | table. (RWR) 


15366 (ORO—3443-59) Mixed-hybrid finite element 
mations of second-order -value Interim 

Babuska, I.; Oden, J.T.; Lee, J.K. (Texas Univ., Austin 
(USA). Texas Inst. for Computational Mechanics). Dec 1975. 
Contract AT(40-1)-3443. 43p. (AFOSR-TR—75-1704). Dep. 
NTIS $4.00. 

Mixed-hybrid finite element roximations are described 
for second-order elliptic boundary-value problems in which inde- 
pendent approximations are used for the solution and its gradient 
on the interior of an element and the trace of the gradients on the 
boundary of the element. This lead to nonconforming finite ele- 
ments. The independent boundary approximations are introduced 
by means of Lagrange multipliers. Error estimates are derived a 
priori. Several other finite element models are also obtained as 
special cases. (auth) 


15367 (SAND—75-0545) Brief instructions for using 
MATHLIB (version 6.0). Jones, R.E.; Bailey, C.B. (Sandia Labs., 
Albuquerque, N.Mex. (USA)). Feb 1976. Contract AT(29-1)-789. 
vp. NTIS $7.75. 

he Sandia Numerical Mathematical Subroutine Library 
(MATHLIB) consists of a number of dependable, high-quality, 
general-purpose mathematical computing routines. This report pro- 
vides a brief description of how to select and use each routine in 
the current library (version 6.0) on the CDC 6600. (auth) 


15368 (SAND—75-0589) TAS31 computer/command bus in- 
terface test . Sullivan, T.D. (Sandia Labs., Albuquerque, 
N.Mex. (USA)). Feb 1976. Contract AT(29-1)-789. 30p. Dep. 
NTIS $5.00. 

A test program was written to verify the correct operation 
abies TAS31 and the TAS32 Command Bus Display. | figure. 
au 


15369 (SAND—75-0590) TAS34 bit synchronizer interface 
test . Sullivan, T.D. (Sandia Labs., Albuquerque, N.Mex. 
eee Feb 1976. Contract AT(29-1)-789. 17p. Dep. NTIS 


A test program was written to interrogate the TA534 Bit 
Synchronizer Interface. (auth) 


15370 (SAND—76-0062) CDC 6600 subroutines for integrals 
of (sin t)/t, (cos t)/t, K/sub O/(t). Amos, D.E.; Daniel, $.L. (Sandia 
Labs., Albuquerque, N.Mex. (USA)). Feb 1976. Contract AT(29- 
1)-789. 12p. Dep. NTIS $3.50. 

Subroutines for the sine integrals Si(x), si(x), the cosine in- 
tegral of Ci(x), and integrals of Ko(t) on (0,x) and (x,infinity) are 
described. Chebyshev expansions, asymptotically scaled for small 
and large x, are implemented for each of the functions. (auth) 


15371 (SAND—76-8209) User’s guide to the Sandia Mathe- 
matical Program Library at Livermore. Huddleston, R.E.; Jeffer- 
son, T.H. (Sandia Labs., Livermore, Calif. (USA)). Mar 1976. 
Contract AT(29-1)-789. 98p. Dep. NTIS $5.00. 

The Sandia Mathematical Poamen Library is a collection of 
general-pu mathematical subroutines which are maintained 
within Sandia on a quick service basis. This document is intended 
to be a reference guide for using the library at Sandia Laborato- 
ries, Livermore. (auth) 


15372 (SU—326-P30-40) A ve finite difference solver for 
nonlinear two point boundary p' with mild boundary layers. 
Lentini, M.; Pereyra, V. (Stanford Univ., Calif. (USA). Dept. of 
Computer Science). Nov 1975. 43p. Dep. NTIS $4.00. 

A variable-order, variable-step finite difference algorithm 
for approximately solving m-dimensional systems of the form y’ = 
{(t,y), t contained in fal, subject to the nonlinear boundary con- 


ditions g(y(a),y(b)) = O is presented. A program, PASVAR, im- 
plementing these ideas was written, and the results on several test 
runs are presented together with comparisons with other methods. 
The main features of the new procedure are its ability to produce 
very precise global error estimates, which in turn allow a very fine 
control between desired tolerance and actual output precision; 
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non-uniform meshes, allowing an economical and accurate treat- 
ment of boundary layers and other sharp changes in the solutions; 
and the combination of automatic variable order (via deferred cor- 
rections) and automatic (adaptive) mesh selection, which 
produces, as in the case of initial-value problem solvers, a ver- 
satile, robust, and efficient algorithm. 3 tables. (auth) 


15373 (SU—326-P30-44) Generalized fenton 
method for the numerical solution of elliptic para 
D.P. (Stanford Univ., 


equations. Concus, P.; Golub, G.H.; O'Leary, 
Calif. (USA). Dept. of Computer Science). Jan 1976. Contract 
E(04-3)-326. 26p. Dep. NTIS $4.00. 

A penlirt er conjugate gradient method is considered for 
solving sparse, symmetric, positive-definite systems of linear equa- 
tions, principally those arising from the discretization of boundary 
value problems for elliptic partial differential equations. The 
method is based on splitting off from the original coefficient matrix 
a symmetric, positive-definite one which co nds to a more 
easily solvable system of equations, and then accelerating the as- 
sociated iteration by using conjugate gradients. Optimality and 
convergence properties are presented, and the relation to other 
methods is discussed. Several splittings for which the method 
seems icularly effective are also discussed; and for some, nu- 
merical examples are given. | figure, | table. (auth) 


15374 (SU—326-P30-45) Generalized conjugate gradient 
method for metric systems of linear equations. Concus, P.; 
Golub, G.H. (Stanford Univ., Calif. (USA). Dept. of Computer 
Science). Jan 1976. Contract E(04-3)-326. 12p. Dep. NTIS $3.50. 

A generalized conjugate gradient method is considered for 
solving systems of linear equations having nonsymmetric coeffi- 
cient matrices with positive-definite symmetric part. The method is 
based on splitting the matrix into its symmetric and skew-symmet- 
ric parts, and then accelerating the associated iteration by using 
conjugate gradients; the method simplifies in this case, as only one 
of the two usual parameters is required. The method is most effec- 
tive for cases in which the symmetric part of the matrix cor- 
responds to an easily solvable system of equations. Convergence 
properties are discussed, as well as an application to the numerical 
solution of elliptic partial differential equations. (auth) 


15375 (TID—4581-R3) ERDA energy information data base: 


magnetic tape description. (Energy Research and Development Ad- 
ministration, Oak Ridge, Tenn. (USA). Technical Information 
Center). Feb 1976. 19p. Dep. NTIS $6.00. 

Abstracts, descriptor indexing, and elements of biblio- 
graphic citations incorporated in the ERDA energy information 
data base are captured on magnetic tape for computer manipula- 
tion. Descriptions of the file are provided along with appended 
charts that illustrate the arrangement and sequencing of cataloged 
elements and descriptors. The tape format is in agreement with the 
ANSI Z39.2-1971 standard. 6 figures, 3 tables (auth) 


15376 (TID—26994) Fault tree analysis programs available on 
the 7600/6600 computers. McGibbon, A. (California Univ., 
Berkeley (USA). Lawrence Berkeley Lab.). 7 Feb 1973. 40p. Dep. 
NTIS $4.00. 

A series of programs for fault tree analysis was implemented 
on LLL timesharing system. There are two main programs, PREP 
and KITT. PREP takes the user's fault tree data and finds the 
minimal cut sets or minimal path sets and provides input for KITT. 
KITT does numerical probabilistic calculations of those paths by 
using statistical input for the components of the path. A sorting 
program for secondary fault analysis is included. Description, 
storage, and running of the programs is discussed. Typical output 
is shown. 2 figures (RWR) 


15377 (UCID— 17014) STIL: a static tool implementation lan- 
guage. Huskamp, J.C. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). 23 Jan 1976. Contract W-7405-Eng- 
48. 59p. Dep. NTIS $5.45. 

The design specifications for the language (STIL) were 
developed for the implementation of software analysis tools based 
on experience in using static software tools to test and evaluate the 
security of operating systems. STIL permits new software tools to 
be implemented faster and allows new tools to be built on existing 
tools. Since the static software tools that can be written in STIL 
are essentially data base managers, STIL can be used for more 
general data base manipulation problems. 6 figures. (auth) 


15378 (UCID—17059) Piecewise polynomial functions. Carl- 
son, R.E. (California Univ., Livermore (USA). Lawrence Liver- 
more Lab.). Jan 1976. Contract W-7405-Eng-48. 46p. Dep. NTIS 
$4.00. 

This report contains a series of talks presented during the 
summer of 1975 at LLL on the general topic of piecewise 
polynomial functions. Such functions offer simple, accurate, 
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economical, and flexible procedures for solving a wide variety of 
problems. The emphasis is on curve fitting, surface fitting, and ap- 
plications to finite element approximations. This discussion is not 
intended as an all-inclusive, general presentation of piecewise 
polynomials. Rather, attention is directed to the basic of cubic 
(and bicubic) interpolation and approximation, since they 
represent a good first choice for many problems when increased 
accu over linear (or bilinear) approximations is desired. The 
text is divided into sections on univariate functions, cubic splines, 
bivariate functions, blending functions, and nonrectangular 
domains.. 10 figures, | table. (RWR) 


15379 (UCID—30128) FENIX: the LRLTRAN compiler for 
the STAR. Zwakenberg, R.G. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). 27 Jan 1976. Contract W-7405-Eng- 
48. 12p. Dep. NTIS $4.00. 

The FENIX compiler, available on the CDC 7600 and 
STAR-100 computers, is intended to replace the STAR compiler 
now on the 7600. FENIX accepts the full LRLTRAN language, 
but has a few differences from the STAR compiler that make it 
more compatible with standard Fortran. The major differences are: 
(1) the requirement that all macro and compile-time statements 
must be processed through the PRECOMP macro processor, and 
(2) that blanks have no meaning except in Hollerith and label 
fields. (auth) 


15380 (UCRL—76671(Rev.1)) Quality software for ordinary 
differential equations at LLL. Hindmarsh, A.C. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). Feb 1976. Contract 
W-7405-Eng-48. 6p. (CONF-750902—11). Dep. NTIS $3.50. 
From 80. national meeting of the American Institute of 
Chemical Engineers; Boston, Massachusetts, USA (7 Sep 1975). 
Work in the area of ordinary differential equations (initial 
value problem) at Lawrence Livermore Laboratory is briefly 
discussed. The work was motivated by such problems as the study 
of chemical kinetics systems and the treatment of systems of par- 
tial differential equations (such as arise in atmospheric models) by 
the method of lines. Aspects of the codes GEAR, EPISODE, 
GEARB, EPISODEB, and block-SOR are presented. (RWR) 


15381 (UCRL—77279(Rev.1)) Development of design auto- 
mation codes using software e' ing methods. Smith, R.J. Il. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 
31 Oct 1976. Contract W-7405-Eng-48. 8p. (CONF-751109—9). 
Dep. NTIS $3.50. 

From 9. annual asilomar conference on circuits, systems and 
computers; Pacific Grove, California, USA (3 Nov 1975). 

The Electrical Engineering Department of the Lawrence 
Livermore Laboratory (LLL) has recently formed a Design Auto- 
mation (DA) Group responsible for development of new DA capa- 
bilities at the Laboratory. This paper briefly discusses the environ- 
ment in which the software is being produced, and methodologies 
employed by the development team. The discussion of software en- 
gineering oo should be of interest to small groups produc- 
ing relatively large complex software systems. (auth) , 


15382 (UCRL—77896) Another look at the concept of 
"‘model’’. Corynen, G.C. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). 3 Mar 1976. Contract W-7405-Eng- 
48. 8p. (CONF-760408—2). Dep. NTIS $3.50. 

From IEEE southeastern conference; Knoxville, Tennessee, 
United States of America “*USA® (Apr 1976). 

Initial results toward laying a mathematical foundation for 
the practice of modeling and simulation are presented. While the 
concept of deterministic model has been addressed in earlier work, 
a new look revealed the need to provide a more flexible 
Cope gene in reference to the modeler of probabilistic 


situations. This os gd attacks this problem and presents an initial 
view of a general model and a probabilistic model. 4 figures. 
(auth) 


15383 Invariance of an integral average of a logarithm. Carl- 
son, B.C. (Ames Lab., IA). Am. Math. Mon.; 82: No. 4, 379- 
382(Apr 1975). 

An invariance property of an integral which represents an 
average of the logarithm over the interval (x,y) is proved. The in- 
variance is used repeatedly to deduce the (previously known) 
value of the integral. A more general integral is then considered 
and a quadratic be ge which yields the invariance of A as a spe- 
cial case is proved. (BJG) 


15384 Scan and display considerations in processing images by 
digital com . Hunt, B.R.; Breedlove, J.R. (Los Alamos Scien- 
tific Lab., NM). JEEE Trans. Comput.; 848-853( Aug 1975). 

An analysis of the effects of finite aperture sizes in the scan 
and display of images is presented. The scanning aperture results 
in degrading the sample spectrum; the display results in a failure of 
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the Shannon—Whittaker reconstruction theorem. Both effects can 
be partially corrected for, so as to give an image that is less 
degraded by scan and display. An example of correction of an ac- 
tual image is presented as a demonstration. (auth) 


INFORMATION HANDLING 


REFER ALSO TO CITATION(S) 13413, 13415, 13452, 14199, 
14395 


15385 (ORNL/CSD/TM—1) ADINDEX: a PL/I that 
produces simple or structured indexed from ADSEP data bases. 
Hammerling, F.D.; McNeany, J.L. (Oak Ridge National Lab., 
Tenn. (USA)). Apr 1976. Contract W-7405-eng-26. 40p. Dep. 
NTIS $4.00. 

ADINDEXxX is a PL/I program that produces or 
three-level structured indexes on any combination of fields from 
ADSEP data bases in a multiple column format, defined by input 
parameters, suitable for publication with bibliographies. The pro- 
gram will also produce a term frequency count, i.e., a list of terms 
and the number of times they occur in the data base. This program 
forms part of the ORCHIS Information System. 


15386 (PB—241123) Design considerations for a comprehen- 
sive regional energy information system. Working paper. Naumann, 
J.D.; Knobloch, P.C.; Chervany, N.L. (Minnesota Univ., Min- 
neapolis (USA). Dept. of Management Science; Minnesota Ene 
Agency, St. Paul (USA)). 1 Jul 1974. 35p. 
(MEA/REIS/WP—7401). NTIS $3.75. 

See also PB—241124. Prepared by Minnesota Univ., Min- 
neapolis. Dept. of Management Sciences. 

The Regional Energy Information System concerns itself 
with decision making on sub-state, state, and regional levels in 
emergencies, for tactical decisions, and long-range strategic poli- 
cies by both government and industry. Effective access to energy 
information is critical, and REIS is designed to provide a stan- 
dardized data base with design goals, constraints, parameters, and 
schedules. The REIS system is being developed now; many states, 
the FEA and other agencies are likewise developing energy infor- 
mation systems. Shareability of data must be sought, and both 
technical and procedural requirements for this are discussed and a 
plan for action is presented. (GRA) 


15387 (PB—241124) A regional energy information system for 
Minnesota: a prelimi: . Chervany, N.L.; Naumann, J.D.; 
Krishnan, R.; Quillin, D.; Schmitt, J. (Minnesota Univ., Min- 
neapolis (USA). Dept. of Management Science; Minnesota Energy 
eG 3 Paul (USA)). Jan 1975. 135p. (MEA/REIS—7502). 


See also PB—241125. Prepared by Minnesota Univ., Min- 
neapolis. Dept. of Management Sciences. 

A state’s (Minnesota$s) energy system, with its socio- 
economic plans that take energy constraints into consideration, is 
reviewed for policy makers. Four types of data - (1) energy 
supply/distribution/consumption data, (2) demographic data, (3) 
economic data, and (4) engineering data - are found to be needed 
to support the short-run energy allocation problems and long-run 
energy planning problems. Preliminary design of a regional energy 
information system is in this report. The system is designed to col- 
lect, store, and report the supply/distribution/consumption data. 
This data category was focused on primarily. Timely, valid data on 
energy supply, distribution, and consumption are technically feasi- 
ble to obtain. Next step in development of the energy information 
system in Minnesota is to specify procedures (both data collection 
and computer processing) required to implement the system. 


(GRA) 

15388 (PB—241126) Master plan for REIS implementation. 

Final report. Knobloch, P.C. (Minnesota Univ., Minneapolis 

(USA). Dept. of Management Science; Minnesota Energy eo 

= a (USA)). Aug 1974. 52p. (MEA/REIS/WP—7408). NTIS 
4.25. 

See also PB—241123. Prepared by Minnesota Univ., Min- 
neapolis. Dept. of Management Sciences. 

Implementation requirements of the regional energy infor- 
mation system (REIS) and provision of a brief cost/benefit analysis 
of the proposed system are discussed. Divided into four sectors 
(problems, requirements, the present system, and the proposed im- 

lementation of REIS), the development of a demonstration data 

ase, its implementation and that of the regional input-output 
model as a tool for decision makers are subjects of the report. The 
accounting subsystem and energy flow network model are two 
main components; the need to identify specific problems, to gather 
information on source, energy type, location, use, time with cross 
classification, the structure of REIS with parameter subsystem, and 
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ca a description of the study area (N. E. Minnesota) are included. 
Five energyiproducing and 76 energy-using sectors are specified, 
ene with energy classification and forms included. (GRA) 
15389 Environmental and —- information system. Ulrikson, 
G.U.; Caton, G.M.; Guthrie, M.P.; McDuffie, H.F. (Oak Ridge Na- 
tional Lab., TN). Environ. Lett.; 9: No. 4, 431-442(1975). 
The activities of the Environmental Information System Of- 
99 fice (EISO) at Oak Ridge National Laboratory (ORNL) are 
described. 
CIVILIAN DEFENSE 
“4 15390 (ORNL—5039) Expedient shelter construction and oc- 
so cupancy experiments. Kearny, C.H. (Oak Ridge National Lab., 
Tenn. (USA)). Mar 1976. Contract W-7405-eng-26. 195p. Dep. 
of NTIS $7.75. 
at This report strongly indicates the practicality of tens of mil- 
lions of Americans evacuating into rural areas and building and oc- 
oo ing high-protection-factor expedient shelters during an escalat- 
ing international crisis. This concept was successfully tested by un- 
- trained families who built empolnent shelters during winter in 
—- -eep-ad in Utah, and spring in Florida. Their efforts are 
presen in this report primaril the captioned tographs 
showing these typical American homes, 
= driving to rural shelter-building sites, and then, with hand tools, 
gy a their own shelters. These average, mostly urban, 
p American families were guided only by — -step, well-illus- 
: trated, written instructions given to them at the start of each ex- 
n- periment. Crisis conditions were simulated, and adequate motiva- 
tion was provided by the promise of a cash bonus for completion 
If of the shelter within 36 or 48 hours, depending on the difficulty of 
ia construction. All families, or groups of families, succeeded in 
li- winning the bonus, with one exception. The shelters built by the 
test families included the Door-Covered Trench Shelter, the Log- 
“4 Covered Trench Shelter (which the building family occupied for 
id 77 hours without emerging), and the Car-Over-Trench Shelter. 
| Also, families are pictured while building four above-ground shel- 
s, ters designed for high-water-table or shallow-soil areas: the Above- 
ih Ground Door-Covered Shelter, the Crib-Walled Shelter, the Ridge- 
Pole Shelter, and the A-Frame Pole Shelter. These four above- 
og shelters have protection factors (PF) in the range of 250 to 
00. The building in Alabama of a 50-occupant Log-Covered 
- Trench Shelter, with 22-ft logs roofing a bulldozed trench, is illus- 
¥ trated and described, and the delays and inefficiencies of 
. mechanized shelter-building during a rainy spell are noted. (auth) 
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CORPORATE INDEX 


In the corporate index, technical report literature is indexed using 
the name of the organization or institution sible for issuing 
en. aac. a provided for all report literature and for 
ished literature for which a corporate approach is especiall 

e.g., Symposium and proceedin 

Each entry under a corporate heading gives the report title 
and the volume and abstract numbers. Report numbers, where ap- 
plicable, are given in parentheses at the end of the entry. 


A 


Acurex Corp., Mountain View, Calif. (USA). Aerotherm Div. 

Boiler modification cost survey for sulfur oxides control by fuel 
substitution. Environmental protection technology series 
(final), 1:12918 (PB—239455) 

Aerojet Nuclear Co., Idaho Falls, Idaho (USA) 

Human factors in design, 1:14792 (ERDA—76-45) 

LOFT primary coolant pump separate-effects tests, 1:13202 
(ANCR—1187) 

Air Force Weapons Lab., Kirtland AFB, N.Mex. (USA) 

Lead belt radiation shield. Final report, September—December 

1974, 1:13890 (N—75-31721) 
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1—December 31, 1975, 1:13572 (COO—2674-6) 

Foster-Miller Associates, Inc., Waltham, Mass. (USA) 

Analysis and conceptual design of practical ice-water heat sinks. 
ag report, 1:13266 (AD/A—009498) 

McLean Memorial Research Inst., Chicago, Ill. (USA) 

Modification of radiation hazards to the adult and its fetus from 
nuclear medicine procedures, 1:14599 (CONF-760202—33) 

Personnel exposure experience related to use of **Cf sources, 
1:14669 (CONF-760202—32) 

Some thoughts on the selection of screen-film combinations and 
evaluation of their imaging performances, 1:14593 (CONF- 
751175—1) 


General Atomic Co., San Diego, Calif. (USA) 
Development and irradiation performance of LHTGR fuel, 
1:12973 (GA-A—13173) 
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Engineering design of a thermochemical water-splitting cycle. 
Quarterly report, September |—November 30, 1975, 1:12667 
(GA-A—13770) 

HTGR accident initiation and progression analysis status j 
Volume V. AIPA fission product source terms, 1:13285 (GA- 
A—13617(Vol.5)) 

HTGR accident initiation and progression analysis status report. 
Volume VI. Event consequences and uncertainties 
demonstrating safety R and D importance of fission product 
transport mechanisms, 1:13286 (GA-A—13617(Vol.6)) 

Status of safety-related qualification and design verification and 
support programs in support of HTGR PSARs. Biannual 
report for period ending July 31, 1975, 1:13287 (GA- 
A—13763) 

Summary of F-30 capsule analysis and CAPTEM code 
modifications, 1:12975 (GA-A—13277) 

TAP: a program for analysis of HTGR nuclear steam supply 
system performance transients, 1:12974 (GA-A—13248) 

Thermal conductivity of large HTGR fuel rods, 1:12972 (GA- 
A—12910A(Amend.A)) 

Thorium utilization program. Quarterly progress report for the 
period ending November 30, 1975, 1:12585 (GA-A—13746) 

Use of fluidized bed combustion in HTGR fuel reprocessing, 
1:12586 (GA-A—13748) 

General Electric Co., Detroit, Mich. (USA). Metallurgical Products 


Dept. 

An analysis of charpy impact testing as applied to cemented 
carbide. Technical information series report, 1:13703 
(AD/A—00808 1 ) 

General Electric Co., Richland, Wash. (USA). Hanford Atomic 

Products Operation 

Applicability of geophysical methods of exploration at Hanford 
Atomic Products Operation, 1:14455 (HW—38707) 

General Electric Co., San Jose, Calif. (USA). Boiling Water Reactor 

Systems Dept. 

Blowdown heat transfer phenomena in the scaled BWR test 
system, 1:13292 (GEAP—21126) 

BWR blowdown heat transfer thirteenth quarterly progress 
report, July 1—September 30, 1975, 1:13289 (GEAP—13317- 
13) 

BWR blowdown heat transfer twelfth quarterly progress report, 
April 1—June 30, 1975, 1:13288 (GEAP—13317-12) 

General Electric Co., St. Petersburg, Fla. (USA). Neutron Devices 


Dept. 

General analytical procedure for measuring chromium (VI) and 
total chromium in reacted thermal battery cells, 1:13771 
(GEPP—212) 

Self-inductance measurements on dry mylar capacitor rolls, 
1:13993 (GEPP—194) 

General Electric Co., Sunnyvale, Calif. (USA). Breeder Reactor 


Instrumentation development. Fifteenth quarterly report, 
July—September 1975, 1:13002 (GEAP—13825-15) 
General Electric Co., Sunnyvale, Calif. (USA). Fast Breeder Reactor 


Dept. 

Advanced LMFBR core design. First quarterly report, 
July—September 1975, 1:13005 (GEAP—14078-1) 

Advanced safety analysis. Fourth quarterly report, 
June—August, 1975, 1:13291 (GEAP—14038-4) 

Cooperative nuclear data and methods development. First 
quarterly report, July—September 1975, 1:13004 
(GEAP—14074-1) 

Core restraint engineering. Fifth quarterly report, 
August—October 1975, 1:13003 (GEAP—14031-5) 

Radiological assessment models. Fourth quarterly report, 
June—August 1975, 1:13290 (GEAP—14034-4) 

General Services Administration, McLean, Va. (USA). Mathematics 
and Computation Lab. 

READY I system for the UNIVAC 1108 weapons preparation 
program. Revision No. 1. Final report, 1:14331 (PB—239294) 

Survey, Denver, Colo. (USA) 

Magnetic tape containing oil-shale Fischer assay data for 
coreholes in the Uinta Basin, Utah. Data file, 1:12564 
(PB—238682) 

Shale, mudstone, and claystone as potential host rocks for 
underground emplacement of waste, 1:12614 (USGS—4339- 
5) 


8c 
(USA) 
test 
king 
and 
02) 
tion, 
1- 
Pa. 
f 
ing 
56) 
4, 
for 
d 
3) 
nd 
41 
G 
06 


AUGUST 1976 


Survey, Lakewood, Colo. (USA) 

Biochemical monitoring of water after the Cannikin event, 
Amchitka Island, Alaska, August 1974 and chemical 
monitoring from July 1972—June 1974, 1:14509 
(USGS—474-225) 

Survey, Reston, Va. (USA) 

Oil and gas development in the Santa Barbara Channel Outer 
Continental Shelf off California. Final environmental 
statement, Volume 1, 1:12544 (NP—20865-P1) 

Oil and gas development in the Santa Barbara Channel Outer 
Continental Shelf off California. Final environmental 
statement, Volume 2, 1:12545 (NP—20865-P2) 

Oil and gas development in the Santa Barbara Channel Outer 
Continental Shelf off California. Final environmental 
statement, Volume 3, 1:12546 (NP—20865-P3) 

Georgia Inst. of Tech., Atlanta (USA). School of Chemical 


Enginee 
Deformation behavior in quenched and aged beta titanium 
alloys. Technical report, 1:13623 (AD/A—009892) 
Georgia Inst. of Tech., Atlanta (USA). School of Nuclear 


Assessment of flat-flux and flat-source approximations in 
generating resonance cross sections. Final report, 1:14985 
(ORO—4750-3) 

Electrochemical etching amplification of low-let recoil particle 
tracks in polymers for fast neutron dosimetry, 1:14173 
(ORO—48 14-5) 

Georgia Univ., Athens (USA). Inst. of Ecology 

Mineral cycling in southeastern ecosystems. Proceedings of a 

symposium held at Augusta, Georgia May 1—3, 1974, 
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SSSR, Inst. Ehnergii 

Conditions of vacuum physics for selection of the material of 
first wall and diaphragm of the demonstration thermonuclear 
reactor-tokamak (T-20), 1:15347 (ANL-Trans—1031) 

Grumman Aerospace Corp., Bethpage, N.Y. (USA). Research Dept. 

Fractography observations of fatigue failures in titanium alloys. 

Research memo., 1:13622 (AD/A—007427) 
GTE Sylvania, Inc., Needham Heights, Mass. (USA) 

Extended SCEPTRE. Volume II. Mathematical formulation. 
Final report, 15 May 1972—30 June 1974, 1:14224 
(AD/A—009595) 


Hahn-Meitner-Institut fuer Kernforschung Berlin G.m.b.H. (F.R. 
Germany). Bereich Datenverarbeitung und Elektronik 
Concept of a basic software system for a plasma panel display, 
1:15362 (HMI-B— 183) 
Hanford Engi Lab., Richland, Wash. (USA) 
Computational features of the MELT-III neutronics, thermal- 
hydraulics computer code system, 1:13294 (HEDL-SA—908S) 
Core engineering. Technical progress report, July, August, 
September 1975, 1:13216 (HEDL-TME—75-115) 
Damage parameter computer code, 1:13295 (HEDL-TME—76- 
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Design and fabrication of the second HEDL instrumented 
control materials irradiation test assembly (BICM-2), 1:13184 
(HEDL-SA—793) 

Effect of silicon on microstructure of neutron irradiated type 
316 stainless steel, 1:13675 (HEDL-SA—655) 

Effect of temperature on the fatigue-crack propagation behavior 
of A-286 steel, 1:13624 (HEDL-TME—75-82) 

Engineering technology and development technical p 
report, April—June 1975, 1:13009 (HEDL-TME—75-69) 

Eu,O, and B,C worth calculations in fast reactor spectra, 
1:13207 (HEDL-SA—789) 

Evaluation of the effects of an integral fin spacer design on 
predicted fuel pin and subassembly duct performance, 

1:13007 (HEDL-TME—75-44) 

Fabrication, irradiation and postirradiation examination of mixed 
oxide fuel pins PNL-3-23, 27 and 33, 1:13217 (HEDL- 
TME—76-6) 

Failure threshold correlation for fast reactor transient overpower 
accident analysis, 1:13293 (HEDL-SA—781) 


HAWAII UNIV., HONOLULU (USA), 


Fast Flux Test Facility. A slide presentation, 1:13210 (HEDL- 
SA—1074S) 

Fast flux test facility coupon surveillance program, 1:13006 
(HEDL-TME—72-106(Rev.3)) 

Fast flux test facility primary sodium check valve, 1:13205 
(HEDL-FW—6015) 

Fast neutron measurement techniques. Summary report, 1:13012 
(HEDL-TME—75-124) 

Feasibility of evaluating the integrity of FTR duct to end fixture 
welds using acoustic emission monitoring, 1:13213 (HEDL- 
TME—75-88) 

FFTF reactor assembly system technology, 1:13209 (HEDL- 
SA— 1065) 

Fission rates, burnup, and neutron flux-fluence-spectra 
characterization for mixed oxide fuel experiments in the EBR- 
Il, 1:13010 (HEDL-TME—75-74) 

Grain boundary structures and energies in fcc-iron, 1:13608 
(HEDL-SA— 1002) : 

HAMOC: a computer program for fluid hammer analysis, 
1:13159 (HEDL-TME—75-119) 

HEDL quarterly technical report, April—June 1974. Volume 2. 
Fuels and safety engineering, 1:13211 (HEDL-TME—74- 
2(Vol.2)) 

HEDL Steady-State Irradiation Testing Program. Status report 
thru February 1975, 1:13212 (HEDL-TME—75-48) 

High burnup instrumented irradiation of boron carbide (YYO2 
experiment), 1:13206 (HEDL-SA—788) 

Hydraulic design considerations for a multi-tube sodium 
economizer, 1:13861 (HEDL-SA—926) 

Improved multigroup representation of differential Compton 
scattering cross sections, 1:15099 (HEDL-SA—734) 

Infrared electro-thermal NDE of stainless steel, 1:13978 (HEDL- 
SA—1004A) 

Irradiation effects on low-friction coatings for LMFBR 
applications, 1:13011 (HEDL-TME—75-108) 

Irradiation effects on reactor structural materials. Semiannual 
progress report, March 1975—July 1975, 1:13676 (HEDL- 
TME—75-95) 

LMFBR reference control materials semi-annual report, 1:13013 
(HEDL-TME— 76-12) 

Meltdown cup design verification tests for the FFTF closed loop 
in-reactor assembly, 1:13215 (HEDL-TME—75-105) 

Perfomance analysis of boron carbide in LMFBR, 1:13185 
(HEDL-SA—943) 

Performance analysis of LMFBR control rods, 1:13186 (HEDL- 
SA—944) 

Preliminary study of advanced FTR driver cores, 1:13208 
(HEDL-SA—794) 

Quality assurance manual for analytical chemistry laboratory, 
1:13753 (HEDL-MT—2) 

Recommendations of thermal performance models for LIFE-Il, 
1:13014 (HEDL-W/F—732091 ) 

Sodium technology technical progress report, April, May, June 
1975, 1:13008 (HEDL-TME—75-64) 

Under-sodium viewing system development for FFTF, 1:13214 
(HEDL-TME—75-103) 

User’s manual for CONROD: a computer program for the design 
analysis of LMFBR control elements, 1:13187 (HEDL- 
TME—75-131) 

Harvard School of Public Health, Boston, Mass. (USA) 

Health research needs and energy development, 1:13469 
(NP—20692) 

Harvard Univ., Cambridge, Mass. (USA). Div. of Engineering and 

Applied Physics 

Annual progress report No. 88 covering period January 1, 1974- 
December 31, 1974, 1:13990 (AD/A—008412) 

Hawaii Univ., Honolulu (USA). Dept. of Physics and Astronomy 

Annual progress report of the high energy physics group in the 
Department of Physics and Astronomy, University of Hawaii, 
1:14848 (UH—511-210-76) 

Photoelectric emission from thin films in the vacuum ultraviolet 
region. Annual progress report, | March 1975—29 February 
1976, 1:14823 (UH—235-P-9-14) 

Hawaii Univ., Honolulu (USA). Hawaii Natural Energy Inst. 

Alternate energy sources for Hawaii. Proceedings of the 
workshop held May 8-9, 1975, in Honolulu, Hawaii, 1:13514 
(NP—20679) 
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Hudson Inst., Inc., Croton-on-Hudson, N.Y. (USA) 

Research study of issues relative to the development and 
commercialization of a coal-derived synthetic liquids industry. 
Quarterly report, October 1975—December 1975, 1:12416 
(FE—1752-11) 

Hughes Research Labs., Malibu, Calif. (USA) 

Laser window surface finishing and coating technology. Final 

report, | May 1973-31 Jan 1975, 1:13931 (AD/A—007791) 


IBM Watson Research Center, Yorktown Heights, N.Y. (USA) 

Investigation of ion implantation as a doping technique for the 
III-V semiconductors and ternary alloy systems. Final report, | 
Apr 1971-30 Jun 1974, 1:13741 (AD/A—006465) 

Idaho Coll., Caldwell (USA). Snake River Regional Studies Center 

Proceedings of the National Environmental Research Park 
symposium, Idaho Falls, Idaho, October 22, 1974, 1:14334 
(CONF-741053—) 

Idaho National Engineering Lab., Idaho Falls (USA) 

Hot Fuel Examination Facility/North Facility safety report, 
1:13891 (ANL—7959) 

Nondestructive examination of irradiated fuel rods by pulsed 
eddy current techniques, 1:12948 (ANCR—1282) 

Quarterly technical report on water reactor safety programs 
sponsored by the Nuclear Regulatory Commission's Division 
of Reactor Safety Research, July—September 1975, 1:13268 
(ANCR— 1296) 

IIT Research Inst., Chicago, Ill. (USA) 

Nuclear Electromagnetic Pulse (NEMP) hardened cables. 
Semiannual report, 1 Jul 1973-30 Jun 1974, 1:14222 
(AD/A—006642) 

ILC Technology, Inc., Sunnyvale, Calif. (USA) 

Production engineering measure for optical pumps for lasers. 
Quarterly report No. 6, Oct-Dec 1974, 1:13928 
(AD/A—007257) 

Illinois Univ., Urbana (USA) 

Backward production in m minus plus proton goes to neutron 7 
plus PI minus at 8 GeV/c, 1:14884 (COO—1195-353) 

Energy distributions of electrons in electron beam produced 
nitrogen plasmas, 1:15191 (COO—2007-75) 

Fusion cross sections and reactivities, 1:15002 (COO—2218-17) 

Illinois Univ., Urbana (USA). Dept. of Computer Science 
Newton-iterative methods for the solution of systems of 

nonlinear equations, 1:15359 (COO—2383-0027) 

Institute for Energy Analysis, Oak Ridge, Tenn. (USA) 

Methanol from coal fuel and other applications, 1:12379 
(ORAU— 126) 

Institut za Nuklearne Nauke Boris Kidric, Belgrade (Yugoslavia) 
Computing programme SPEGTAR, 1:13143 (IBK—1267) 
Experimental determination of material buckling in fast reactors, 

1:13145 (INIS-mf—1972) 

Non-oxide ceramic fuels, 1:13173 (IBK—1330) 

International Atomic Energy Agency, Vienna (Austria) 

Breeding for seed protein improvement using nuclear 
techniques. Panel proceedings series. Proceedings of the 
second research co-ordination meeting of the seed protein 
improvement programme, Ibadan, Nigeria, December 10-14, 
1973, 1:14649 (STI/PUB—400) 

Controlling fruit flies by the sterile-insect technique. Panel 
proceedings series. Proceedings of a panel and research co- 
ordination meeting on the sterile-male technique for control of 
fruit flies, Vienna, Austria, November 12—16, 1973, 1:14687 
(STI/PUB—392) 

Oklo phenomenon. Proceedings series. Proceedings of a 
symposium on the Oklo phenomenon, Libreville, Gabon, June 
23—27, 1975, 1:12567 (STI/PUB—405) 

International Atomic Energy Agency, Vienna (Austria). 
International Nuclear Data Committee 
Anisotropy of elastic scattering of neutrons: survey of 

experimental data and their analysis, 1:14972 
(INDC(CCP)—71/U) 
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International Business Machines Corp., Hopewell Junction, N.Y. 
(USA). East Fishkill Lab. 


Silicon ribbon growth by a capillary action shaping technique. 
Quarterly technical progress report No. 1, 1:12733 


(ERDA/JPL/954144—75/) 
Interstate Oil Compact Commission, Oklahoma City, Okla. (USA) 
Enhanced recovery alternatives, 1:12547 (NP—20849) 
Iowa Electric Light and Power Co., Cedar Rapids (USA) 
Duane Arnold Energy Center, Unit 1. Semiannual report, 
July—December 1975, 1:13105 (DOCKET-50331—614) 
Israel Atomic Energy Commission, Tel Aviv 
Nuclear fuel cycle stages, an estimation of Israel's needs, 
1:12941 (IAH—112) 
Israel Atomic Energy Commission, Yavne. Soreq Nuclear Research 


The contribution of nuclear technology toward the solution of 
energy problems, 1:12942 (INIS-mf—1867) 
Israel Electric Corp. Ltd., Haifa 
Application of commercial nuclear quality assurance 
repuirements in the U.S.A., 1:12961 (INIS-mf— 1966/11) 
The nuclear power plant: preview of its implications regarding 
the electricity grid, 1:12943 (INIS-mf—1868) 
Israel Nuclear Society, Yavne 
Considerations on the ion of hydrogen and uranium 
isotopes, 1:13134 (INIS-mf—1966/9) 
In-core fuel management in nuclear power plants, 1:13133 
(INIS-mf— 1966/6) 
Phosphate reserves in Israel, 1:13790 (INIS-mf— 1966/10) 
The economic problems of the nuclear fuel circuit, 1:13132 
(INIS-mf— 1966/3) 
Uranium production from phosphates, 1:13789 (INIS- 
mf— 1966/2) 
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Jet Propulsion Lab., Pasadena, Calif. (USA) 

Assessment of the technology required to develop photovoltaic 
power system for large scale national energy applications, 
1:12832 (N—75-17785) 

Hydrogen-enrichment-concept preliminary evaluation. Final 
report, 1:13588 (TEC—75/007) 

Photovoltaic conversion of solar energy for terrestrial 
applications, held at Cherry Hill, New Jersey, 23—25 October 
1973. Volume I. Working group and panel report, 1:12834 
(PB—236163) 

Photovoltaic conversion of solar energy for terrestrial 
applications, held at Cherry Hill, New Jersey, 23—25 October 
1973. Volume Il. Invited papers, 1:12835 (PB—236164) 

Johns Hopkins Medical I Baltimore, Md. (USA) 

Implications of a ‘’Noisy’’ observer to data processing 

techniques, 1:14238 (CONF-750750—2) 
Hopkins Univ., Baltimore, Md. (USA) 

Ultraviolet irradiation of nucleic acids and related com) 

Final progress report, 1:14655 (COO—3276-20(82)) 
Johns Hopkins Univ., Baltimore, Md. (USA). Dept. of 

and Materials Science 

Acoustic characteristics of twinning in indium. Interim report, 
1:13606 (AD/A—009163) 

Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of Neutron 

Ph 

Lapel the safety shutdown system of the IBR-30 pulse fast 
reactor, 1:13188 (JINR—13-8281) 


Kansas Water Resources Research Inst., Manhattan (USA) 
Effects of certain chemical pollutants on small aquatic animals. 
Project completion report, May 1973—June 1974, 1:14782 
(PB—241336) 
Livestock manure disposal via hydrogasification. Project 
completion report, May 1972-Jun 1974, 1:12718 
(PB—239960) 
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Kellogg (M.W.) Co., Houston, Tex. (USA) 
Evaluation of sulfur dioxide emission control options for lowa 
power boilers. Final report, Jul 1973-Nov 1974, 1:12919 


(PB—239496) 
Karlsruhe (F.R. Germany) 

Cooling of long tube systems with superfluid helium, 1:14847 
(ANL-Trans— 1032) 

Testing and operation of helium low-temperature installations 
for applied superconductivity, 1:13885 (ERDA-tr—80) 

Karisruhe (F.R. Germany). Inst. fuer 
ysik und Reaktortechnik 

Experimental study of the temperature distribution below 
spacers in smooth and rough rod clusters, 1:13046 
(EURFNR—1257) 

Kraftwerk Union A.G., Erlangen (F.R. Germany) 

Proposal on establishing the composition of the core melt and of 
the reactor concrete for the purposes of investigating the 
interaction between core melt and concrete within the 
framework of research project RS 154, 1:13366 (SAND—76- 
6022) 

Kraftwerk Union A.G., Erlangen (F.R. Germany). 

Energy balances after hypothetical RPV failure, 1:13365 
(SAND—76-6021) 

Study of the interaction between molten core material and 
reactor concrete, 1:13364 (SAND—76-6020) 

KVB Engineering, Inc., Tustin, Calif. (USA) 

In-stack continuous monitoring of emissions from 
sources. Final report, Jan 1974-Jan 1975, 1:14371 
(PB—239693) 

Kyushu Univ., Fukuoka (Japan) 

Spontaneous combustion and underground gasification of coal: 

coal-combustion gas. Part I, 1:12396 (UCRL-Trans— 10990) 
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Liquid Metal Engineering Center, Canoga Park, Calif. (USA) 

FFTF thermowell secondary seal test, 1:13218 (LMEC- 
TDR—75-7) 

Little (Arthur D.), Inc., Cambridge, Mass. (USA) 

Economic analysis of proposed and interim final effluent 
guidelines of the offshore oil and gas producing industry, 
1:13492 (EPA—230/1-75-063) 

Overview of alternative energy sources for LDCs, 1:13516 
(PB—239465) 

LND, Inc., Oceanside, N.Y. (USA) 

Production engineering measure for high-range Geiger-Mueller 
tube. Quarterly report No. 6, Sep-Nov 1973, 1:14106 
(AD/A—005641) 

Production engineering measure for high-range Geiger-Mueller 
tube. Quarterly report No. 7, Dec 1973-Feb 1974, 1:14107 
(AD/A—007258) 

Los Alamos Scientific Lab., N.Mex. (USA) 

51 mm consolidation penetrator Mod II body and stem assembly 
(17 Aug 1973) (Engineering Materials), 1:13873 
(CAPE—2418) 

Automated spectrophotometer (Oct 1974) (Engineering 
Materials), 1:14256 (CAPE—2415) 

Cell-cycle-related biosynthesis, 1:14566 (LA-UR—76-331) 

Chemical burnup determination based on spectrophotometric 
measurement of total rare earth fission products, uranium, and 
plutonium, 1:13773 (LA—6147) 

Compilation of yields from neutron-induced fission of 7*Th, 
235), and “Pu measured radiochemically at 
Los Alamos, 1:15077 (LA—6129) 

Cross-section methodology in SIMMER, 1:14973 (LA—6168- 
MS) 

Current technology in sampling for airborne radionuclides, 
1:14369 (LA-UR—76-123) 

Dc Superconducting Power Transmission Line Project at LASL. 
USERDA Division of Electric Energy Systems progress report 
No. 11, July 1—September 30, 1975, 1:13880 (LA—6215- 
PR) 

Development of air-monitoring techniques using solid sorbents. 
LASL project R-059, NIOSH-IA-75-31. Progress report, April 
1, 1975—September 30, 1975, 1:14368 (LA—6216-PR) 


LOUISIANA STATE UNIV., BATON ROUGE (USA). 


Development of sampling and analytical methods for 
carcinogens, January 1—June 30, 1975, 1:14367 (LA—6160- 
PR) 

Development of thin shell equations for reactor subassembly 
dynamics, 1:13298 (LA—6217-MS) 

Developmental system for microcomputer based intelligent 
graphics terminals, 1:15363 (LA-UR—76-125) 

Dissolution rates of **PuO, and ***PuO, in 1M perchloric acid, 
1:13850 (LA—6184) 

Double thruster (stem advance) (19 Apr 1973) (Engineering 
Materials), 1:13872 (CAPE—2421) 

Effect of heat treatment temperature on binder thermal 
conductivities, 1:13723 (LA—6181) 

Evaporation residue cross sections from “Kr bombardment of 
Cu, Zr, and '®Ag, 1:15029 (LA-UR—76-732) 

Examination of fast reactor fuels, FBR analytical quality 
assurance standards and methods, and analytical methods 
development: irradiation tests. report, October 
1—December 31, 1975, 1:13016 (LA—6229-PR) 

Fast reactor safety experiment needs and measurement 
requirements, 1:13300 (LA-UR—76-378) 

Field test demonstration rig (11 Sep 1972) (Engineering 
Materials), 1:13874 (CAPE—2420) 

Fission product decay heat studies of December 15, 1975, 
1:13297 (LA—6209-SR) 

Flash x-ray cinematography, 1:13299 (LA-UR—76-241) 

General ion-optical correction element, 1:14012 (LA—6006- 
MS) 

High temperature nuclear process heat systems for chemical 
processes, 1:13137 (LA-UR—75-2352) 

Ion beam limits, 1:14815 (LA—6153) 

Laser flow microphotometry for rapid analysis and sorting of 
mammaiian cells, 1:14658 (LA-UR—76-673) 

Laser program at LASL. Progress report, January 1—June 30, 
1975, 1:15260 (LA—6050-PR) 

Laser-enhanced chemical reactions and the liquid state. II. 
Possible applications to nuclear fuel reprocessing, 1:12588 
(LA—5630-MS( Vol.2)) 

LINX and BINX: CCCC utility codes for the MINX multigroup 
processing code, 1:14981 (LA—6219-MS) 

Medium-energy physics program. Progress report, August 
1—October 31, 1975, 1:14003 (LA—6195-PR) 

Neutron spectra from 647- and 800-MeV proton bombardment 
of hydrogen and deuterium, 1:14874 (LA—6192-T) 

Performance of multihundred-watt fueled-sphere assemblies in 
the safety verification test, 1:12648 (LA—6082) 

Postirradiation results and evaluation of sodium-bonded 
uranium—plutonium carbide fuel elements irradiated in EBR- 
II. Interim report, 1:13015 (LA—6077-MS) 

Quick connect supply head: 50 mm stem (19 Nov 1973) 
(Engineering Materials), 1:13871 (CAPE—2422) 

Respirator protection factors, 1:14336 (LA—6084-MS) 

Safety analysis of the Los Alamos critical experiments facility, 
1:13296 (LA—6206( Vol.1)) 

Selection of a model system to determine the effects of energy 
production by-products on the immune system, July 
1—December 31, 1975, 1:14623 (LA—6238-PR) 

SOLA: a numerical solution algorithm for transient fluid flows, 
addendum, 1:13146 (LA—5852(Add.)) 

State vector labelling problem: a review of structural principles, 
1:15134 (LA-UR—75-2424) 

Tabulated p—‘He phase shifts, 1: 15000 (LA—6186-MS) 

Theoretical Division annual report, FY 1975, 1:14974 
(LA—6193-PR) 

Three-dimensional, nonlinear magnetohydrodynamic 
computations of the postimplosion dynamics of the Los 
Alamos scyllac, 1:15183 (LA-UR—76-562) 

Tower stem for 114 mm corer (17 Dec 1973) (Engineering 
Materials), 1:13875 (CAPE—2419) 

Water quality in vicinity of Fenton Hill Site, 1974, 1:14507 
(LA—6093) 

WESCO coal gasification plans: Navajo considerations, 1:12377 
(LA—6247-MS) 

Louisiana State Univ., Baton Rouge (USA). Center for Wetland 

Resources 

Louisiana superport studies. Report No. 4. Technical appendices 
to recommendations for the environmental protection plan, 
1:12548 (COM—75-10314) 
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Louisiana State Univ., Baton Rouge (USA). Dept. of Physics and 
Astronomy 
Rotation-aligned coupling and axial asymmetry in the neutron 


deficient lanthanum nuclei. Progress report, May 15, 
1975—May 14, 1976, 1:15034 (ORO—4935-013) 


Maryland Univ., College Park (USA). Dept. of Mechanical 


CCMS solar energy pilot study solar heating and cooling systems 
in buildings. Report of the annual meeting, Palo Alto, 
California, August 4—6, 1975, 1:12842 (UMD—4908-5) 

Photoelastic study of the dynamic fracture behavior of Homalite 
100, 1:13722 (NUREG—75/107) 

Maryland Univ., College Park (USA). Dept. of Physics and 

Astronomy 


Gauge transformations and quantum mechanics (II): physical 
interpretation of classical gauge transformations, 1:14909 
(ORO—4856-47) 

Pion production in *He collisions on complex nuclei: a 
comparison of theory with experiment, 1:15007 (ORO—4856- 
28) 

Projection operator treatment of single particle resonances, 
1:15015 (ORO—4856-46) 

Study of broken SU(4) sum rules for the 1~~ yields 0-* + y and 
0-* yields 1-~ + y decays, 1:14943 (COO— 1545-176) 

Maryland Univ., College Park (USA). Inst. for Fluid 

Applied Mathematics 

Homogenization approach in engineering, 1:15365 
(ORO—3443-58) 

Mason and Hanger-Silas Mason Co., Inc., Amarillo, Tex. (USA) 

Analysis of chloride in TATB by x-ray fluorescence. Progress 
report, October—December 1975, 1:14308 (MHSMP—76-5J) 

Assay of PBX 9501. Progress report, October—December 1975, 
1:14306 (MHSMP—76-5G) 

Cure rate study of isothermally aged Sylgard 182, (an 
addendum ). Progress report, October—December 1975, 
1:14302 (MHSMP—76-5A) 

Determination of chloride in TATB. Progress report, 
October—December 1975, 1:14309 (MHSMP—76-5K) 

Development of a GPC analysis method for estane in LX-14. 
Progress report, October—December 1975, 1:14307 
(MHSMP—76-5H) 

ECX and PEX rheology. Progress report, October—December 
1975, 1:14304 (MHSMP—76-5C) 

Initiation sensitivity of HNS I by HNS Il MDF. Progress report, 
October— December 1975, 1:14312 (MHSMP—76-5N) 

LX-10 granulation and HMX distribution study. Progress report, 
October—December 1975, 1:14305 (MHSMP—76-SE) 

LX-13 processing. Progress report, October—December 1975, 
1:14303 (MHSMP—76-5B) 

Mechanical properties of high explosives, October—December 
1972, 1:14298 (MHSMP—73-5B) 

Stabilization of bulk and pressed HNS at various temperatures 
and duration time. Progress report, October—December 1975, 
1:14300 (MHSMP—76-3) 

Stabilization of dyed and undyed bulk RDX, 

October— December 1975, 1:14301 (MHSMP—76-4) 

Streak camera time fiducial. Progress report, 
October—December 1975, 1:14241 (MHSMP—76-5R) 

Synthesis of high purity hexanitrostilbene, 1:14299 
(MHSMP—75-37) 

TATB PBX formulations. Progress report, October—December 
1975, 1:14311 (MHSMP—76-5M) 

Thermal stability of hexanitrostilbene (HNS) in N,N- 
dimethylformamide (DMF). Period covered: 

October— December 1975 , 1:14313 (MHSMP—76-5Q) 

Toluene recycle in the synthesis of TATB. Progress report, 
October— December 1975, 1:14310 (MHSMP—76-5L) 

Massachusetts Inst. of Tech., Cambridge (USA). Dept. of Nuclear 
Engineering 
Effect of reactor size on the breeding economics of LMFBR 

blankets, 1:12999 (COO—2250-13) 


Massachusetts Inst. of Tech., Cambridge (USA). Energy Lab. 
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Energy system modeling-interfuel competition. Progress report, 
1:13459 (PB—239292) 

Forced cooling of underground electric power transmission lines. 
Part I. Cooling of underground transmission lines: heat 
transfer measurements. Yearly report, 1:12932 (PB—239305) 

Forced cooling of underground electric power transmission lines. 
Part II. Heat conduction in the cable insulation of force- 
cooled underground electrical power transmission systems. 
Yearly report, 1:12933 (PB—239306) 

Forced cooling of underground electric power transmission lines. 
Part III. The prediction of friction factors in turbulent flow for 
an underground forced cooled pipe-type electrical 
transmission cable system. Yearly report, 1:12934 
(PB—239307) 

Forced cooling of underground electric power transmission lines. 
Part IV. Analysis of pumping systems for the cooling of 
underground transmission lines. Yearly report, 1:12935 
(PB—239308) 

Investment and returns in exploration and the impact on oil and 
natural gas supply, 1:13494 (MIT-EL—74-016) 

Sciences Northwest, Inc., Bellevue, Wash. (USA) 

Molecular lasers in e-beam stabilized discharges. Final report, 15 
Mar 1972-30 Jun 1974, 1:13929 (AD/A—007577) 

McDonnell Aircraft Co., St. Louis, Mo. (USA) 

Analysis and simulation of variable throttle/energy management 
concepts for fighter aircraft. Final report, 29 jun 1973-1 Oct 
1974, 1:13558 (AD/A—006745) 

Feasibility investigation of the giromill for generation of 
electrical power, 1:12892 (COO—2617-75/1) 

McDonnell Douglas Astronautics Co., Richland, Wash. (USA). 

Donald W. Douglas Labs. 

Comparative behavior of plutonia-238 base fuel forms with and 
without curia-242 additions, 1:12649 (MDC-G—4443) 

Research, Inc., Los Angeles, Calif. (USA) 

Further HTGR core support structure reliability studies. Interim 

report No. 1, 1:12977 (ORNL/SUB—4356) 
Merchant Marine Academy, Kings Point, N.Y. (USA) 

Application of superconducting electrical machinery to the 
propulsion systems of commercial vessels. Kings Point scholars 
series report, 1:13562 (COM—75-10137) 

Miami Univ., Coral Gables, Fla.(USA) ~ 
Thermal stress in Thalassia tetudinum, 1:14531 (TID—26952) 
Miami Univ., Fla. (USA). Rosenstiel School of and 
Atmospheric Sciences 


Atmospheric tritium. Progress report, July 1, 1975—March 31, 
1976, 1:14393 (ORO—3944-11) 
Michigan State Univ., East Lansing (USA). Cyclotron Lab. 
Nuclear chemistry research at Michigan State University. Annual 
report for calendar year 1970, 1:15044 (COO—1779-49) 
Superconducting cyclotrons, 1:13997 (ANL-HEP-CP—76-05) 
Michigan Univ., Ann Arbor (USA) 
Experimental model for a superconducting transmission line, 
1:12938 
lon cyclotron instabilities in finite beta mirror plasmas, 1:15199 
Michigan Univ., Ann Arbor (USA). Dept. of Biological Chemistry 
Bacteriophage-induced inhibitor of a host enzyme, 1:14545 
(COO—2101-26) 
Michigan Univ., Ann Arbor (USA). Dept. of Naval Architecture and 
Marine Engineering 
Fast current oil control study. Interim report, Apr 1973-1 Aug 
1974, 1:12543 (AD-A—009040) 
Minnesota Energy Agency, St. Paul (USA) 
A regional energy information system for Minnesota: a 
preliminary design, 1:15387 (PB—241124) 
Design considerations for a comprehensive regional energy 
information system. Working paper, 1:15386 (PB—241123) 
Master plan for REIS implementation. Final report, 1:15388 
(PB—241126) 
Regional impacts of alternative energy allocation strategies, 
1:13413 (PB—241125) 
Minnesota Univ., Minneapolis (USA). Dept. of Chemical 
Engineering and Materials Science 
Studies in chemical reactivity. Progress report, January |, 
1975—December 31, 1975, 1:13842 (COO—2026-27) 
Minnesota Univ., Minneapolis (USA). Dept. of Management 
A regional energy information system for Minnesota: a 
preliminary design, 1:15387 (PB—241124) 
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Design considerations for a comprehensive regional energy 
information system. Working paper, 1:15386 (PB—241123) 
Master plan for REIS implementation. Final report, 1:15388 
(PB—241126) 
Regional impacts of alternative energy allocation strategies, 
1:13413 (PB—241125) 
Minnesota Univ., Minneapolis (USA). Particle Technology Lab. 
Experimental study of diffusion charging of aerosols, 1:14335 
(COO— 1248-49) 
Minnesota Univ., Minneapolis (USA). Water Resources Research 
Center 


Digest of energy facts for water resources studies in Minnesota, 
1:13471 (PB—239961) 

Missouri Univ., Rolla (USA). Dept. of Chemistry 

lodine-129: a study of its transport in the environment and 
distribution in biological systems. Progress report, June 1, 
1975—May 31, 1976, 1:14390 (COO—2450-3) 

Missouri Univ., St. Louis (USA) 

Observation of luminescent spectra in low energy ion-neutral 
collisions. Progress report for period June 1, 1975—May 31, 
1976, 1:14831 (COO—2718-4) 

Mitre Corp., McLean, Va. (USA) 

Analysis of a National coal reserve program, 1:13486 
(PB—244180) 

Balanced program plan: analysis for biomedical and 
environmental research. Volume |. Overview and summary, 
1:14793 (ERDA—116(Vol.1)) 

Planning assistance for the advanced power systems and direct 
combustion R and D programs. Quarterly progress report, 
December 1974—February 1975, 1:12462 (FE—1779-1) 

Quantitative environmental comparison of coal and nuclear 
generation workshop summary. A summary of presentations 


and discussions at a workshop held by the Mitre Corporation, 


McLean, Virginia, May 27 and 28, 1975, 1:13527 
(MTR—7004) 

Summary of ERDA/Mitre workshops on energy conservation R 
and D in industry. I. What is the government's role. II. 
Overcoming implementation constraints, 1:13424 
(MTR—6984) 

Mobil Research and Development Corp., Paulsboro, N.J. (USA) 
Development studies on conversion of methanol and related 
oxygenates to gasoline. Quarterly progress report No. 3, 

August—October 1975, 1:12715 (FE—1773-14) 
Monsanto Research Corp., Dayton, Ohio (USA) 

Planar high-energy permanent magnets. Semiannual report, | 
Apr-30 Sep 1974, 1:13595 (AD/A—005080) 

Refinery catalytic cracker regenerator SO/sub x/ control-steam 
stripper laboratory test. Final report, Nov 1973-Sep 1974 on 
Phase 2, 1:12520 (PB—239324) 

Montana State Univ., Bozeman (USA). Water Resources Research 

Center 

Water use and coal development in eastern Montana: water 
availability, water demands and economic impacts. 
Completion report, 1:12470 (PB—241331) 

Water use and coal development in eastern Montana: water 
availability and demands. Completion report, 1:12471 
(PB—241332) 

Montana Univ., Missoula (USA) 
Environmental effects from leaching of coal conversion by- 


products. Progress report, October—December 1975, 1:12431 


(FE—2019-2) 
Mound Lab., Miamisburg, Ohio (USA) 
Tritium effluent control project progress report, 
July—September 1975, 1:12602 (MLM—2288) 
Ultrasonic examination of thin iridium hemispheres for the 
multihundred watt heat source, 1:12642 (MLM—2291) 
X-ray diffraction time-study of uranium tritide materials, 
1:13851 (MLM—2298) 
Mount Auburn Research Associates, Inc., Newton Upper Falls, 
Mass. (USA) 
Numerical model of droplet entrainment from a contained oil 
slick. Final report, 1:12541 (AD/A—006600) 


NAVAL ACADEMY, ANNAPOLIS, MD. (USA). 
N 


National Aeronautics and Space Administration, Cleveland, Ohio 
(USA). Lewis Research Center 
Structural analysis of wind turbine rotors for NSF-NASA MOD- 
0 wind power system, 1:12893 (N—75-17712) 
National Aeronautics and Space Adm 
Va. (USA). Langley Research Center 
Visible spectral powes emitted from a laser produced uranium 
plasma, 1:13098 (N—75-16355) 
National Aeronautics and Space Administration, Washington, D.C. 
(USA) 
Energy: a continuing bibliography with indexes, supplement 2, 
1:13475 (N—75-16073) 
National Bureau of Standards, Boulder, Colo. (USA) 
Analysis of optically excited mercury molecules. Final report, 
1:13939 (COM—75-50112) 
National Bureau of Standards, Boulder, Colo. (USA). Inst. for Basic 
Standards 


Optical materials characterization. Semiannual technical report, 
1 Jul-31 Dec 1974, 1:13938 (COM—75-10135) 

National Bureau of Standards, Washington, D.C. (USA) 

Semiconductor nuclear radiation detector studies. Final report, 
1:14109 (COM—75-10411) 

Thermodynamics of chemical species important to rocket 
technology. Final report, 1 July 1973—30 June 1974, 1:13640 
(AD/A—008935) 

National Council on Radiation Protection and Measurements, 

Washington, D.C. (USA) 

Natural background radiation in the United States, 1:14672 
(NCRP—45) 

National Environmental Research Center, Corvallis, Oreg. (USA) 

Effect of geographical variation on performance of recirculating 
cooling ponds, 1:13160 (PB—238903) 

National Environmental Research Center, Las Vegas, Nev. (USA) 

Radioactivity Standards Distribution Program, 1973—1974. 
Environmental monitoring series, 1:13854 (PB—240955) 

National Research Council, Washington, D.C. (USA). Building 

Research Advisory Board 

Solar heating/cooling of buildings: current building community 
projects. Interim report, 1:12841 (PB—241117) 

Technical Information Service, Springfield, Va. (USA) 

Automobile air pollution. Part 1. Abatement through 
management and planning. A bibliography with abstracts. 
Period covered by report: 1970—December 1974, 1:13577 
(NTIS/PS—75/309) 

Hydrogen embrittlement of metals. A Bibliography with 
abstracts. Search period covered: 1964—August 1975, 
1:13661 (NTIS/PS—75/749) 

Josephson Junctions (a bibliography with abstracts). Period 
covered: 1964—July 1975, 1:13881 (NTIS/PS—75/590) 

Metal vapor lasers. A bibliography with abstracts. Search period 
covered: 1964—July 1975, 1:13940 (NTIS/PS—75/625) 

Solar electric power generation (a bibliography with abstracts). 
Period covered: 1964—August 1975, 1:12833 
(NTIS/PS—75/691) 

Solar energy and wind power. A bibliography with abstracts. 
Report for 1964—June 1974, 1:12889 (COM—74-11103/0) 

Squid devices (a bibliography with abstracts). Period covered: 
1964—July 1975, 1:13882 (NTIS/PS—75/687) 

Synthetic fuels from municipal, industrial, and agricultural 
wastes (a bibliography with abstracts). Period covered: 
1964—August 1975, 1:12717 (NTIS/PS—75/655) 

Ultraviolet and x-ray lasers. A bibliography with abstracts. 
Search period covered: 1964— August 1975, 1:13941 
(NTIS/PS—75/738) 

— Inst. Atomnykh Reaktorov, Melekess 

( ) 

Temperature distribution in a BOR-60 reactor core, 1:13028 
(BNWL-tr—166) 

Naval Academy, Annapolis, Md. (USA). Environmental Protection 

Research and Development Team 

Converting cellulosic waste to fuel: a literature review. Interim 
report, | Jul 1974-1 Feb 1975, 1:12712 (AD-A—009400) 

Materials problems using synthetic fuels in engine combustors. 
Final report, | Jul-31 Dec 1974, 1:13587 (AD-A—009810) 
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Nevada Univ., Reno (USA). Mackay School of Mines 

Radioactive mineral occurrences in Nevada, 1:12566 (NBMG- 
Bull.—81) 

New Mexico State Univ., University Park (USA) 

Environmental controls on groundwater chemistry in New 
Mexico. I. The effect of phreatophytes, 1:14465 
(PB—240190) 

New York Univ., N.Y. (USA) 

Ab initio effective potentials for atoms of the first three rows of 

the table, 1:14822 (COO—3077-105) 
New York Univ., N.Y. (USA). Courant Inst. of 


Sciences 

Finite-difference approximations and entropy conditions for 
shocks, 1:15361 (COO—3077-106) 

Programming an interim report on the SETL project. Part I: 

neralities. Part II: the SETL language and examples of its 
use, 1:15360 (COO— 3077-94) 
New York Univ., N.Y. (USA). Dept. of Environmental Medicine 

Green's function techniques for the solution of time-dependent 
potential flows with a free surface in a bounded domain, 
1:13859 (COO—3077-100) 

Mohawk Power Corp., Syracuse, N.Y. (USA) 

Nine Mile Point Nuclear Station, Unit 1. Annual report of 

operation, 1975, 1:13099 (DOCKET-50220—510) 
Carolina State Univ., Raleigh (USA) 

Sorption of cesium by graphites as a function of strontium and 
barium concentration at high temperatures. Progress report, 
February, 1, 1975—January 31, 1976, 1:13729 (ORO—4682- 
2) 

North Carolina Univ., Chapel Hill (USA). School of Medicine 

Chest fluoroscopy and neoplasia in tuberculosis patients: a 
retrospective survey. Progress report, July 1, 1975—June 30, 
1976, 1:14674 (ORO—3857-4) 

North Dakota Univ., Grand Forks (USA). Engineering Experiment 

Project lignite. Quarterly technical progress report No. 5, April, 
May, and June 1975 and annual summary, fiscal year 1975, 
1:12414 (FE—1224-48) 

Project lignite. Quarterly technical progress report No. 7, 
October, November, and December 1975, 1:12415 
(FE—1224-52) 

Northern States Power Co., Minneapolis, Minn. (USA) 

Monticello Nuclear Generating Plant, Unit 1. Semiannual 
operating report, July—December 1975, 1:13102 (DOCKET- 
50263—601) 

Prairie Island Nuclear Generating Plant, Units | and 2. 
Semiannual operating report No. 5, July—December 1975, 
1:13104 (DOCKET-50282—493) 

Northwestern Univ., Evanston, Ill. (USA). Dept. of Chemical 


Existence of steady-state fuel-coolant thermal detonation waves, 
1:13303 (NU—2512-6) 

Liquid—liquid surface impaction. Technical p report, 
January 1, 1975—December 1, 1975, 1: 13304 (NU—25 12-7) 

Local propagation theory for vapor explosions, 1:13302 
(NU—2512-5) 

Northwestern Univ., Evanston, Ill. (USA). Dept. of Materials 

Science and Engineering. 

Effect of point defects on mechanical properties of metals. 
Progress report, January 1, 1975—December 31, 1975, 
1:13674 (COO— 1367-73) 

Mechanical effects of electron irradiation in iron single crystals, 
1:13673 (COO— 1367-63) 

Notre Dame Univ., Ind. (USA) 

Contamination of groundwater by heavy metals from the land 
disposal of fly ash. Technical progress report, June 1, 
1975—February 29, 1976, 1:14494 (COO—2727-3) 

Nuclear Fuel Services, Inc., Rockville, Md. (USA) 

West Valley Reprocessing Plant. Environmental re; No. 19, 
July—December 1975, 1:12584 (DOCKET-S0201—177) 

West Valley Reprocessing Plant. Safety analysis plant, 
supplement 18, 1:12581 (DOCKET-50201—174) 

West Valley Reprocessing Plant. Safety analysis report, 
supplement 20, 1:12582 (DOCKET-50201—175) 

West Valley Reprocessing Plant. Safety analysis report, 
19, 1:12583 (DOCKET-50201—176) 

egulatory "Commission, Washington, D.C. (USA) 

FIND: iilesenes Nuclear Station, Units 1, 2, and 3, 1:13111 

(FIND-STN—50491 ) 
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FIND: Davis—Besse Nuclear Power Station, 1:13107 
(FIND—50346-R1) 

FIND: Pilgrim Nuclear Power Station, Unit 2, 1:13108 
(FIND—50471-S1) 

FIND: Reference Safety Analysis Report (RESAR-3S), 1:13112 
(FIND-STN—50545 ) 

FIND: Standard Safety Analysis Report (GESSAR-238), 1:13109 
(FIND-STN—50447-R1) 

FIND: Thomas L. Perkins Nuclear Station, Units 1, 2, and 3, 
1:13110 (FIND-STN—50488) 

FIND: Three Mile Island Nuclear Station, Unit 2, 1:13106 
(FIND—50320-R1) 

Fuel performance of licensed nuclear power plants through 
1974, 1:12949 (NUREG—0032) 

Indexes to Nuclear Regulatory Commission issuances, January 
19—June 1975, 1:13114 (NRCI—75/INDEX-1) 

Nuclear Regulatory Commission issuances, December 1975, 
1:13113 (NRCI—75/12) 

Nuclear Regulatory Commission issuances, January 1976, 
1:13115 (NRCI—76/1) 

Power Reactor Docket Information, 1:13116 
(NUREG/PRDI—76/4) 

Recommendations related to Browns Ferry Fire, 1:13306 
(NUREG—0050) 

Role of fission gas release in reactor licensing, 1:13174 
(NUREG—75/077) 

Nuclear Regulatory Commission, nent a D.C. (USA). Office of 
Management Information and Program C 

Construction status of nuclear power ares data for decisions, 
management by objectives. Status summary report, 1:13117 
(PB—239873) 

Operating units status report; licensed operating reactors, data 
for decisions. Status report, 1:13118 (PB—239874) 

Report to Congress on abnormal occurrences, July—September 
1975, 1:13307 (NUREG—0090-1) 

Nuclear Regulatory Commission, Washington, D.C. (USA). Office of 

Nuclear Reactor R 

Report regarding the Exxon Nuclear Company Emergency Core 
Cooling System Non-Jet-Pump-BWR Fuel Heatup Model, 
1:13323 (PB—240612) 

Nuclear Regulatory Commission, Washington, D.C. (USA). Office of 

Standards Development 

Calculation of annual doses to man from routine releases of 
reactor effluents for the purpose of evaluation compliance 
with 10 CFR part 50, appendix I, 1:13119 (REG/G—1.109(3- 
76)) 

Methods for estimating atmospheric transport and dispersion of 
gaseous effluents in routine releases from light-water-cooled 
reactors, 1:13120 (REG/G—1.111(3-76)) 

Seismic design classification, 1:13129 (REG/G—1.29(Rev.2)(2- 
76)) 


Oak Ridge Gaseous Diffusion Plant, Tenn. (USA) 

Evaluation of variables which affect the hardness of nickel plate 
deposited from Watts-type baths, 1:13600 (K—1869) 

Fluorocarbon absorption process for the recovery of krypton 
from the off-gas of fuel reprocessing plants, 1:12587 (K- 
GD— 1390) 

Oak Ridge National Lab., Tenn. (USA) 

14’ x 17” film recorder for computer-enhanced scans, 1:14597 
(CONF-760119—1) 

ADINDEX: a PL/I program that produces simpl 
indexed from ADSEP data bases, 1:15385 
(ORNL/CSD/TM—1!) 

AMP (Activity Manipulation Program), 1:13148 
(ORNL/TM—S5296) 

Analysis of neutron scattering and gamma-ray production 
integral experiments on nitrogen for neutron energies from | 
to 15 MeV, 1:14983 (ORNL/TM—5220) 

Analysis of the TSF first-fission stored-fuel and ex-vessel low- 
level flux monitor experiments for the Clinch River Breeder 
Reactor, 1:13021 (ORNL/TM—5057) 
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Analysis of the TSF first-fission stored-fuel experiment for the 
Fast Test Reactor, 1:13219 (ORNL/TM—4960) 

Analytical Chemistry Division annual progress report for period 
ending November 30, 1975, 1:13742 (ORNL—S5100) 

Analytical methods for interpreting in situ measurements of 

mse times in thermocouples and resistance thermometers, 
1:14242 (ORNL/TM—4912) 

Assessment of the radiological impact of **U and daughters in 
recycled HTGR fuel, 1:12592 (ORNL/TM—5049) 

AXMIX program for cross section mixing and library 
arrangement, 1:14984 (ORNL/TM—S5295) 

Bibliography of the literature of the Health Physics Division 
through calendar year 1975, 1:14673 (ORNL—S5113) 

Blowdown heat transfer program. Quarterly progress report, 
July—September 1975, 1:13311 (ORNL-TM—S5117) 

CACA-2: revised version of CACA-a heavy isotope and fission- 
product concentration calculational code for experimental 
irradiation capsules, 1:12980 (ORNL/TM—5266) 

CACHE: an extended BASIC program which computes the 
performance of shell and tube heat exchangers, 1:12979 
(ORNL/TM—4952) 

CELNDxX: a computer program to compute cell indices, 1:14536 
(ORNL-RUS— 14) 

Characteristics of 15 MeV and fission neutron damage in 
niobium, 1:15322 (CONF-760209—6) 

Chemistry and effects of chlorine in aquatic systems a selected, 
annotated bibliography, 1:14495 (ORNL-EIS—82) 

Chemistry Division annual progress report for period ending 
November 1, 1975, 1:13799 (ORNL—S5111) 

CHNSED: simulation of sediment and trace contaminant 
transport with sediment/contaminant interaction, 1:14463 
(ORNL/NSF/EATC— 19) 

Coal technology program progress report for January 1976, 
1:12323 (ORNL/TM—5301) 

Coal technology program quarterly progress report for the 
period ending December 31, 1975, 1:12322 (ORNL—5120) 

Collapse behavior of Zircaloy fuel cladding, 1:13280 (CONF- 
760327—1) 

Comprehensive atomospheric transport and diffusion model, 
1:14370 (ORNL/NSF/EATC—17) 

Creepdown and collapse of Zircaloy fuel cladding. Program 
sponsored by the NRC Division of Reactor Safety Research. 
Quarterly progress report, July—September 1975, 1:13314 
(ORNL-TM—S5149) 

Creep-rupture properties of a weld-overlaid type 304 stainless 
steel forging, 1:13627 (ORNL—S085) 

Critical evaluation of high-temperature gas-cooled reactors 
applicable to coal conversion, 1:13138 (ORNL/TM=5261 ) 

Cu(n,xy) reaction cross section for incident neutron energies 
between 0.2 and 20.0 MeV, 1:15030 (ORNL/TM—S5215) 

Digital topography, calculation of watershed area and slope, 
1:14432 (ORNL/NSF/EATC—20) 

Direct brazing of ceramics, graphite, and refractory metals, 
1:13601 (ORNL/TM—S5195) 

Distributional effects of the fiscal impact of power plant siting, 
1:14535 (CONF-760433—1) 

Engineering development studies for molten-salt breeder reactor 
processing No. 21, 1:12591 (ORNL/TM—4894) 

Enriched-uranium feed costs for the High-Temperature Gas- 
Cooled reactor: trends and comparison with other reactor 
concepts, 1:12981 (ORNL/TM—5270) 

Evaluation of two hydrograph separation methods of potential 
use in regional water quality assessment, 1:14464 
(ORNL/TM—S258) 

Expedient shelter construction and occupancy experiments, 
1:15390 (ORNL—5039) 

Experimental studies of radiation heating in iron and stainless 
steel shields for the CRBR project. 189 No. 0H004, activity 
No. KG 10 04 01 1, 1:13020 (ORNL-TM—4998) 

Explicit inverses of some special matrices (with a few computer 
programs), 1:15364 (ORNL/CSD—2) 

Feasibility study for a high-sensitivity neutron detector, 1:14110 
(ORNL/TM—S129) 

Fission product beta and gamma energy release. Quarterly 
progress report, July—September 1975, 1:13316 (ORNL- 
TM—5156) 


OAK RIDGE NATIONAL LAB., TENN. (USA) 


Fission product release from LWR fuel. Quarterly progress 
report, July—September 1975, 1:13312 (ORNL-TM—S5143) 

Fluidized bed gas turbine experimental unit for MIUS 
applications. Quarterly progress report, April 1, 1975—June 
30, 1975, 1:12464 (ORNL-HUD-MIUS—31) 

Forest population structure in the southeastern United States, 
1:14411 (EDFB-IBP—75/14) 

High beta equilibria in beam heated tokamak plasmas, 1:15182 
(CONF-760426—1) 

High Flux Isotope Reactor quarterly report, July—September 
1975, 1:13221 (ORNL/TM—S5320) 

HTGR fuel and fuel cycle technology, 1:12971 (CONF- 
760303—1) 

Industrial thermal insulation: an assessment, 1:13557 
(ORNL/TM—S5283) 

Interactions of the NAEG information support project with other 
projects, 1:14441 (CONF-760210—1) 

Interface stability during the oxidation of binary alloys, 1:13662 
(ORNL—S5116) 

Investigations for transmitted genetic effects of hycanthone in 
mice, 1:14573 (CONF-751031—2) 

January 1976 monthly highlights for Office of Nuclear 
Regulatory Research Pr s at Oak Ridge National 
Laboratory, 1:13321 (ORNL/TM—5294) 

Krypton absorption in liquid CO, (KALC): Campaign II in the 
Experimental Engineering Section Off-Gas Decontamination 
facility, 1:12603 (ORNL/TM—S095) 

Land-use changes on the proposed Clinch River Breeder 
Reactor demonstration. Project site: 1924 to 1972, 1:13018 
(ORNL/TM—4838) 

Leaching of radioactive nuclides from cement grouts. Part Il, 
1:12611 (ORNL/MIT— 198) 

Letter report for the superconducting magnet development 
program, September 1, 1975—December 1, 1975, 1:15243 
(ORNL/TM—S5259) 

LMFBR fuel cycle studies progress report, August 1972, No. 42, 
1:12590 (ORNL-TM—3993) 

LMFBR fuel cycle studies progress report, July 1972, No. 41, 
1:12589 (ORNL-TM—3952) 

Low-strain tensile behavior of type 304 stainless steel (heat 
9T2796), 1:13631 (ORNL/TM—S5245) 

Masters and doctorate theses issued as laboratory reports, 
1:15352 (ORNL/TM—S5327) 

Material transport through porous media: a finite-element 
Galerkin model, 1:14430 (ORNL—4928) 

Mathematical descriptions of a one- and five-year old child for 
use in dosimetry calculations, 1:14709 (ORNL/TM—S5293) 
Measurement of neutron transmissions from 0.52 eV to 4.0 keV 
through seven samples of **U at 40 m, 1:15075 

(ORNL/TM—S256) 

Mechanical properties test data for structural materials. 
Quarterly progress report for period ending October 31, 1975, 
1:13628 (ORNL—5107) 

Mechanical properties test data for structural materials. 
Quarterly progress report for period ending January 31, 1976, 
1:13594 (ORNL—S5112) 

Megakaryocytopoiesis, 1:14565 (CONF-760315—2) 

Methodology for calculating radiation doses from radioactivity 
released to the environment, 1:14392 (ORNL—4992) 

MIUS systems analysis: effects of unfavorable meteorological 
conditions and building configurations on air quality, 1:12917 
(ORNL/HUD/MIUS—29(Add.2)) 

Modification number one to the coupled 100n-21+ cross section 
library for EPR calculation, 1:14976 (ORNL/TM—5249) 

Modified nucleosides in urine: selective removal and analysis, 
1:14586 (CONF-760336—1) 

Monthly progress report for February 1976 for the HTGR safety 
studies for the Division of Systems Safety, U.S. Nuclear 
Regulatory Commission, 1:13322 (ORNL/TM—5326) 

Multirod burst test program. Quarterly progress report, 
July—September 1975, 1:13315 (ORNL-TM—S5154) 

Neutron damage calculations in Cu, Nb, and Au to 32 MeV: 
application to sputtering and deuteron-breakup neutron 
sources, 1:15321 (CONF-760209—S) 

Nondestructive testing development program. Quarterly progress 
report for period ending December 31, 1975, 1:13980 
(ORNL—S130) 
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Non-linear image processing, 1:14598 (CONF-760119—3) 

NSF-RANN trace contaminants abstracts, 1:14431 
(ORNL/EIS—90) 

Nuclear decay data for selected radionuclides, 1:14975 
(ORNL—S114) 

Oak Ridge Research Reactor quarterly report, July—September 
1975, 1:13220 (ORNL/TM—S265) 

OR TEP-II: a FORTRAN Thermal-Ellipsoid Plot Program for 
crystal structure illustrations, 1:13591 (ORNL—5138) 

ORECA-1: a digital computer code for simulating the dynamics 
of HTGR cores for emergency cooling analyses, 1:13317 
(ORNL/TM—S159) 

Preliminary elevated-temperature core structures design criteria, 
1:13019 (ORNL/TM—4932) 

Preliminary results: chemical and biological examination of coal- 
derived materials, 1:12417 (ORNL/NSF/EATC— 18) 

Procurement of type 316 stainless steel reference heat for 
LMFBR Research and Development Programs, 1:13022 
(ORNL/TM—S5196) 

Prompt alpha and reactivity measurements on fast metal 
assemblies, 1:13204 (CONF-760111—1) 

Quarterly progress report on blowdown heat transfer pi 
for October—December 1975, 1:13318 (ORNL/TM—5240) 

Quarterly progress report on high-temperature gas-cooled 
reactor safety studies sponsored by the NRC Division of 
Reactor Safety Research for October—December 1975, 
1:13320 (ORNL/TM—S5255) 

Monthly progress report for February 1976 for the HTGR safety 
studies for the Division of Systems Safety, U.S. Nuclear 
Regulatory Commission, 1:13322 (ORNL/TM—5326) 

Reactor noise analysis by statistical pattern recognition methods, 
1:13142 (CONF-760408— 1) 

Reactor operating experiences, 1972— 1974, 1:13308 
(ORNL/NSIC— 121) 

Seasonal nutrient dynamics of foliage and litterfall on Walker 
Branch Watershed, a deciduous forest ecosystem, 1:14433 
(ORNL/TM—S5254) 

Selected studies in HTGR reprocessing development, 1:12594 
(ORNL/TM—S5328) 

Status and potential of europium-based fast neutron absorber 
materials, 1:13023 (ORNL/TM—S5244) 

Study of the dissolution of refractory PuO, in nitric-hydrofluoric 
acid dissolvents at 100°C, 1:12593 (ORNL/TM—S181) 

SUR, a program to generate error covariance files, 1:15078 
(ORNL/TM—S5223) 

Surface-plasmon excitation in diffraction gratings: dependence 
on groove profile, 1:15127 (ORNL/TM—S5185) 

Temperature distribution in a 19-rod simulated LMFBR fuel 
assembly with a six-channel internal blockage (Fuel Failure 
Mockup Bundle 3A): record of experimental data, 1:13310 
(ORNL/TM—S101) 

Thermal transport properties of helium, helium—air mixtures, 
water, and tubing steel used in the CACHE program to 
compute HTGR auxiliary heat exchanger performance, 
1:12978 (ORNL/TM—4931) 

Time dependent mechanical properties of 2 1/4 Cr-1 Mo steel 
for use in steam generator design, 1:13629 (ORNL—S125) 
Transuranium Processing Plant semiannual report of production, 
status, and plans for period ending June 30, 1975, 1:13857 

(ORNL—5084) 

Uncertainties in calculated heating and radiation damage in the 
toroidal field coil of a tokamak experimental power reactor 
due to neutron cross-section errors, 1:15242 
(ORNL/TM—5198) 

Use of variational techniques for the estimation of neutron 
detection efficiency, 1:13147 (ORNL/TM—5239) 

Users guide to MORSE-SGC, 1:14982 (ORNL/CSD—7) 

Waste heat vs conventional systems for greenhouse 
environmental control: an economic assessment, 1:12914 
(ORNL/TM—5069) 

Work plan: transient release from LMFBR fuel. Addendum 1. 
Investigation of LMFBR aerosol behavior in the Aerosol Test 
Facility, 1:13309 (ORNL-TM—4875(Add.1)) 

Zirconium metal—water oxidation kinetics program sponsored 
by the NRC Division of Reactor Safety Research. Quarterly 
progress report, July—September 1975, 1:13313 (ORNL- 
TM—5148) 
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Oak Ridge Y-12 Plant, Tenn. (USA) 

Coating thickness measurements using semiconductor photon 
detectors, 1:14217 (Y-DA—6629) 

Oesterreichische fuer Atomenergie G.m.b.H. 
Seibersdorf. Inst. fuer Strahlenschutz 
Electrolytic fabrication of calibration sources in alpha 

spectrometry, 1:13766 (UCRL-Trans— 10983) 

Office of Naval Research, Arlington, Va. (USA) 

Variation of fracture mirror radius with fracture stress for 
polycrystalline ceramics under various loading conditions. 
Technical report, 1:13702 (AD/A—004998) 

Office of Naval Research (USA). London Branch Office 
Cavitation research in Paris: ‘vive la difference’. Conference 

report, 1:13860 (AD/A—006028) 

The fluidyne heat engine: how to build one -- how it works. 
Conference report, 1:13550 (AD/A—006367) 

Office of Oil and Gas, Washington, D.C. (USA) 

Vulnerability of natural gas systems. Final report, 1:13503 
(AD/A—007583) 

Office of Technology Assessment (U.S. Congress), Washington, D.C. 
Analysis of the ERDA plan and program, 1:13458 (NP—20776) 

Ohio State Univ., Columbus (USA). Dept. of Mechanical 


Engineering 
High Rayleigh number convection in enclosed fluid layers with 
internal heat sources. Technical report 3952-1, 1:13305 
(NUREG—75/065) 
Ohio State Univ., Columbus (USA). Dept. of Metallurgical 


Engineering 

Fundamental studies of metal fluorination reactions. Annual 
progress report, 1:13797 (COO—2671—1) 

Ohio State Univ., Columbus (USA). Dept. of Physics 

Higgs-type Lagrangians and vortex-line and soliton solutions, 
1:14958 (COO— 1545-175) 

Study of broken SU(4) sum rules for the 1~~ yields 0-* + y and 
0-* yields + y decays, 1:14943 (COO— 1545-176) 

Oklahoma State Univ., Stillwater (USA) 

Development of an electrical generator and electrolysis cell for a 
wind energy conversion system. Progress report, 1:12890 
(PB—239272) 

Development of an electrical generator and electrolysis cell for a 
wind energy conversion system. Progress report, 1:12898 
(PB—239272) 

Oklahoma State Univ., Stillwater (USA). School of Chemical 


Engineering 
Catalysts for upgrading coal-derived liquids, 1:12327 
(FE—2011-2) . 


P 


Paris-11 Univ., 91 - Orsay (France) 
Study of functioning and applications of a hydrocyanic acid 
laser, 1:15194 (MATT-Trans— 114) 
Pennsylvania Dept. of Education, Harrisburg (USA) 
Environmental impact of electrical power generation: nuclear 
and fossil. Teacher's guide, 1:13192 (ERDA—70) 
Pennsylvania State Univ., University Park (USA). Applied Research 
Lab. 
Magnetoacoustic attenuation in single crystal beryllium. 
Technical memo., 1:13639 (AD/A—006187) 
Pennsylvania State Univ., University Park (USA). Coal Research 
Section 
Characteristics of American coals in relation to their conversion 
into clean energy fuels. Quarterly technical progress report, 
July—September 1975, 1:12326 (FE—2030-1) 
Problems and solutions in the use of coal analyses, 1:12421 
(FE—0390-1) 
Pennsylvania State Univ., University Park (USA). Dept. of Mineral 
Engineering 
Microseismic techniques applied to coal mine safety. Open file 
report, 15 Jun 1970-31 Mar 1974, 1:12476 (PB—241208) 
Pennsylvania Univ., Philadelphia (USA) 
Planning for a program design for energy environmental analysis. 
Progress report, April 1, 1975—June 30, 1975, 1:15349 
(COO—2547-3) 
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Rochester Univ., N.Y. (USA) 

Formation of A-15 Nb,Ge by electron beam co-deposition, 
1:13641 (BNL—20736) 

Rochester Univ., N.Y. (USA). Dept. of Physics and 

Coupled equations method for pion scattering from the two- 
nucleon system, 1:15089 (COO—2171-55) 

Royal Armament Research and Development Establishment, Fort 

Halstead (UK) 

A further investigation into the effects of scattered radiation 
upon image sharpness and contrast, using cobalt-60 gamma 
radiation and steel plates in the thickness range 3 to 100 mm, 
1:13977 (AD/A—005174) 


Philadelphia Electric Co., Pa. (USA) 
Peach Bottom Atomic Power Station, Units 2 and 3. Semiannual 
operating report No. 5, July—December 1975, 1:13103 
(DOCKET-50277—613) 


Physical Dynamics, Inc., Berkeley, Calif. (USA) 
Equilibrium shape and position of a neutral heave fireball. 
report, I: 14327 (AD/A—006430) 
Universidade Catolica do Rio de Janeiro (Brazil) 
Review of the Guarapari project, 1:14670 (COO—3437-3) 
Portland General Electric Co., Oreg. (USA) 
Ecological characteristics of the Boardman site and environs, 
Morrow County, Ore Final 1:14456 (PB—241071) 
Pratt and Conn. (USA). Connecticut 


Visual during NASA-AEC meeting at 

CANEL on May 11-12, 1964, 1:13263 (CNLM—5713) Ss 
Princeton Univ., N.J. (USA). Plasma Physics Lab. 

Anomalous t rt and stabilization of collisionless drift-wave 
instabilities, 1:15197 (MATT—1188) 

Enhanced penetration of neutral-beam-injected ions by vertically 
asymmetric toroidal-field ripple, 1:15139 (MATT—1206) 

> Plasma heating by induced scattering of magnetosonic waves, 


Sandia Labs., Albuquerque, N.Mex. (USA) 
Bremsstrahlung convertors: materials design and development, 
1:14069 (SAND—75-0655) 
Brief instructions for using MATHLIB (version 6.0), 1:15367 


1:15140 (MATT—1210) 


Quasilinear theory of ion-cyclotron resonance heating of plasmas 


and associated longitudinal cooling, 1:15141 (MATT—1221) 


(SAND—75-0545) 
Calculation of multicomponent flows in the aerodynamic 
separation of uranium isotopes, 1:12574 (SAND—76-0004) 


Purdue Univ., Lafayette, Ind. (USA) 

Fundamental study of the mechanism and kinetics of cellulose 
hydrolysis by acids and enzymes. Progress report, June 1, 
1975—December 31, 1975, 1:13820 (COO—2755-1) 

Purdue Univ., Lafayette, Ind. (USA). Automatic Control Center 

Optimization of automotive engine efficiency and emissions. 

Technical rt, 1:13576 (AD-A—009897) 
Purdue Univ., Ind. (USA). School of 


CDC 6600 subroutines for integrals of (sin t)/t, (cos t)/t, K/sub 
O/(t), 1:15370 (SAND—76-0062) 

Characterization of the thermosonic wire bonding technique, 
1:13602 (SAND—74-0411) 

Construction and operation of the surface contaminant detector 
Mod II, 1:14249 (SAND—76-0099) 

Design of a linear ramp current supply for balloon borne 
instruments, 1:14247 (SAND—75-0659) 

Dimensional considerations for the pulse method of 
thermal diffusivity, 1:14317 (SAND—75-0576) 

Drilling research at Sandia Laboratories, 1:13863 (SAND—76- 
5194) 

Dual beam vidicon digitizer, 1:14246 (SAND—75-0642) 

Electrical characteristics for rectangular conductors, 1:12936 

R (SAND—75-0626) 

Flyer plate performance and the initiation of insensitive 
explosives by flyer plate impact, 1:14315 (SAND—75-0461) 

Helium implantation effects in SAP and aluminum, 1:15327 
(SAND—75-8756) 

Improved real gas routines for Sandia's NASA Ames flow field 
program, 1:14844 (SAND—75-0493) 

Magma Energy Research Project. Project summary, July 1, 
1974—June 30, 1975, 1:12862 (SAND—75-0451) 

Melting snow effects on radar propagation, 1:14790 
(SAND—75-0637) 

Mesh-initiated large area detonators, 1:14316 (SAND—75- 


Transient three-dimensional modeling of temperature 
distributions in rivers with and without thermal discharges, 
1:14530 (PB—240521) 


R and D Associates, Santa Monica, Calif. (USA) 

Analysis of the response of a conductor immersed in an EMP 
source region-the steady state. Topical report, 1:14223 
(AD/A—008368) 

Rensselaer Polytechnic Inst., Troy, N.Y. (USA). Dept. of Chemistry 

Final report for the project entitled nuclear structure studies, 
1:14971 (COO—3464-17) 

Rensselaer Polytechnic Inst., Troy, N.Y. (USA). RPI Linac Lab. 

Precision neutron cross section measurements in support of the 


LMFBR Program. ss report for January 1, 0524) 
1975—December 31, 1975, 1:15053 (COO—2479-6) Metallizing of machinable glass ceramic, 1:13693 (SAND—75- 

Resource Planning Associates, Inc., Cambridge, Mass. (USA) 0396) 
Brief analysis of the impact of environmental laws on energy Precision shock accelerometer calibrator, 1:14248 (SAND—75- 


demand and supply, 1:13460 (PB—245656) 6178) 
Outer Continental Shelf (OCS) oil and gas. An environmental Preliminary examination of the ground intrusion problem, 
assessment. Volume 4. Potential onshore effects of oil gas 1:14245 (SAND—75-0558) 
production on the Atlantic and Gulf of Alaska outer QA programs in nuclear power plants, 1:12944 (SAND—75- 
continental shelf. Final report, 1:13496 (PB—239266) 6257) 
A.G., (FR. Germany ) Radioactive Waste Disposal Pilot Plant concept for a New 
Gasification of coal and its future aspects regarding the use of 
lea 1:12976 (INIS- Mexico site, 1:12613 (SAND—76-5229) 
a8 1965) igh-temperature nuclear reactors, 1: ( Sandia Laboratories technical capabilities: explosives, 
Rhode Island Univ., Kingston (USA) 
— Sandia Laboratories technical capabilities: instrumentation and 
ad Un data systems, 1:14244 (SAND—74-0083) 
Rhode Island Univ., Kingston Dept. of Plant Pathology- y 
SANDIA particle-in cell computer program, 1:13971 (SC- 
Petroleum degradation in low temperature marine and estuarine _DR—70-458) f 
environments. Annual report No. 2, | May-31 Dec 1974, Sizing single crystal sapphire, 1:13694 (SAND—75-0614) 
1:12542 (AD/A—007588) Solar radiation availability to various collector geometries: a 
Rhode Island Univ., Kingston (USA). Dept. of Zoology preliminary study, 1:12730 (SAND—76-0009) 
Effects of ionizing radiation on salamander orientation. Final Stability of the pyrotechnic mixture titanium hydride (TiH/sub 
. report, 1:14682 (COO—3486-3) x/)/potassium perchlorate (KCIO,), 1:14319 (SAND—75- 
RMI Co., Niles, Ohio (USA). Research and Development Dept. 5889) 
Grain refinement of titanium alloys. Final technical report, May Survey of high temperature thermal energy storage, 1:13397 
73-Jun 1974, 1:13596 (AD/A—008532) (SAND—75-8063) 
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TA534 bit synchronizer interface test program, 1:15369 
(SAND—75-0590) 

TA5S31 computer/cc 
(SAND—75-0589) 

Thermal stability of hexanitrostilbene as determined by 
measurements of detonation velocity, 1:14318 (SAND—75- 
5876) 

Thermomechanics problems in nuclear waste disposal, 1:12612 
(SAND—75-6093) 

Tracking angles and rates for single degree of freedom solar 
collectors, 1:12850 (SAND—76-0027) 

Transient response of three-layered rings, 1:13862 (SAND—75- 
0522) 

Sandia Labs., Livermore, Calif. (USA) 

Theoretical calculation of Raman scattering cross sections for 
use in flame analysis, 1:13779 (SAND—76-8204) 

User's guide to the Sandia Mathematical Program Library at 
Livermore, 1:15371 (SAND—76-8209) 

Savannah River Ecology Lab., Aiken, S.C. (USA) 

Mineral cycling in southeastern ecosystems. Proceedings of a 
symposium held at Augusta, Georgia May 1—3, 1974, 
1:14405 (CONF-740513—) 

Science Applications, Inc., Arlington, Va. (USA) 
A tunable dye laser diagnostic facility. Semiannual technical 
a No. 1, 24 Jun-24 Dec 1974, 1:13930 (AD/A—007620) 
Software Corp., Englewood, Colo. (USA) 

MER: ultimate recovery vs. rate; a reservoir simulation study. 
Volume 1. Final report, 1:13497 (PB—239767) 

MER: ultimate recovery vs. rate; a reservoir simulation study. 
Volume 2, appendices. Final report, 1:13498 (PB—239768) 

Scripps Institution of Oceanography, La Jolla, Calif. (USA) 

Final technical report, 15 November 1967-14 November 1974, 
1:14237 (AD/A—008420) 

Sheldahl, Inc., Northfield, Minn. (USA). Advanced Products Div. 

Solar power array for the concentration of energy. Technical 
report covering Task 2. Task 2. Modifications to a specular 
photometer, 1:12729 (COO—2699-3) 

Southern Methodist Univ., Dallas, Tex. (USA). Dept. of Electrical 


d bus interface test program, 1:15368 


Engineering 

Amphoteric dopants in the active region of GaAs lasers. Final 
report, 1:13936 (AD/A—009207) 

Southwest Research Inst., San Antonio, Tex. (USA) 

Acoustic emission experiments for safety of nuclear reactor 
vessels, 1:13282 (CONF-760431—1) 

Southwest Research Inst., San Antonio, Tex. (USA). Army Fuels 
and Lubricants Research Lab. 

An investigation of diesel fuel composition-exhaust emission 
relationships. Interim report, 1:13582 (AD/A—005077) 

Crude oil characterization data program. Interim report, 1:12549 
(AD/A—005076) 

Development of a bench procedure for evaluating the 
effectiveness of dispersant-detergent gasoline additives. Phase 
Il. Final report, 1:13586 (AD/A—006580) 

Performance of army engines with leaded and unleaded gasoline. 
Phase II. Field study evaluation. Final report, November 
1973—November 1974, 1:13585 (AD/A—005577) 

Trends in properties of unleaded gasolines. Interim report, 
1:12537 (AD-A—008407) 


Southwest Research Inst., San Antonio, Tex. (USA). Dept. of 


Automotive Research 

Technological improvements to automobile fuel consumption. 
Volume IIb: Sections 24 and 25 and appendixes A through I. 
Final report, June 1973—January 1974, 1:13568 
(PB—238679) 


Southwest Research Inst., San Antonio, Tex. (USA). Dept. of 
Sciences 


Materials 

An experimental investigation of dynamic material properties. 
Final report, 1 Sep 1964-30 Nov 1973, 1:13621 
(AD/A—007209) 

Research Inst., Menlo Park, Calif. (USA) 

Gas tracer study of roof-vent effluent diffusion at Millstone 
Nuclear Power Station, 1:13199 (NP—20862) 

General field-test plan for evaluation of roof-vent effluent 
diffusion from reactor and turbine buildings, 1:13194 
(NP—20863) 

Sulfur poisoning of catalysts. Quarterly progress report, October 
1—December 31, 1975, 1:12721 (PERC—0060-2) 
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Stanford Univ., Calif. (USA). Dept. of Computer Science 
Adaptive finite difference solver for nonlinear two point 
boundary problems with mild boundary layers, 1:15372 
(SU—326-P30-40) 
Generalized conjugate gradient method for metric 
systems of linear equations, 1:15374 (SU—326-P30-45) 
Generalized conjugate gradient method for the numerical 
solution of elliptic partial differential equations, 1:15373 
(SU—326-P30-44) 
Stanford Univ., Calif. (USA). Dept. of Mechanical Engineering 
MHD phenomena at high magnetic fields. Interim technical 
report, July 1972—December 1974, 1:13546 (FE—1227-1) 
State Univ. of New York, Buffalo (USA). Dept. of Engineering 
Correlation analysis of turbulent plasmas. Final report, 1 Apr 
1972-30 Sep 1973, 1:15195 (AD/A—006744) 
Stevens Inst. of Tech., Hoboken, N.J. (USA). Dept. of Mechanical 
Engineering 


Hydrogen as a fuel. Semiannual technical report, | Aug 1974-31 

Jan 1975, 1:12696 (AD/A—006984) 
Reactor Centrum Nederland, Petten 

Critical points in magnetic systems, a neutron diffraction study 

of CsCoCl;2D,0, 1:13725 (RCN—235) 
Systems, Science and Software, La Jolla, Calif. (USA) 

Computer modeling of coal gasification reactors. Quarterly 
technical progress report, June 30, 1975—September 30, 
1975, 1:12374 (FE—1770-4) 


T 
Technion, Inc,, Irvine, Calif. (USA) 
Mechanisms of magnetopl dynamic arc-jet acceleration 
processes. Interim scientific report No. 1, 1:14845 
(AD/A—006234) 


“a Univ., Dresden (German Democratic Republic). Sektion 
Ph 


Atmospheric diffusion of radioactive material, 1:14814 (TU- 
Inf—05-1-74) 

Tekniska Hoegskolan, Stockholm (Sweden). Institutionen foer 

Plasmafysik med Fusionsforskning 

Nonstationary analysis of ohmic and viscous heating of a 
cylindrical plasma shell, 1:15143 (TRITA-EPP—75-19) 

‘eledyne Geotech, Alexandria, Va. (USA). Seismic Data Lab. 

Analysis of seismic data for the Rio Blanco explosion. Technical 
report, 1:14328 (AD/A—005781) 

Tennessee Dept. of Conservation, Nashville (USA). Div. of Geology 

Coal mining in Tennessee, as of November 1974. Information 
circular No. 17, 1:13482 (NP—20682) 

Tennessee Univ., Knoxville (USA) 

Part I. Application of the radio-frequency furnace technique to 
environmental trace analysis. Part II. The applicability of 
Hadamard transform techniques to uv-visible spectroscopy, 
1:13780 (TID— 26947) 

Progress report on nuclear spectroscopic studies, June |, 
1975—May 31, 1976, 1:14978 (ORO—4936-1) 

Rat liver nuclear nonhistone proteins: a partial fractionation and 
their interaction with DNA, 1:14547 (TID—26951) 

Tennessee Univ., Knoxville (USA). Dept. of Chemistry 

In situ conversion of coal. Progress report, June 1, 

1975—December 31, 1975, 1:12381 (PERC—009-3) 
Tennessee Univ., Knoxville (USA). Dept. of Microbiology 

Comparative study of radiation, chemical, and aging effects on 
viral transformation. Annual progress report, 1975, 1:14659 
(ORO— 3646-26) 

Tennessee Univ., Knoxville (USA). Dept. of Physics 

Interaction of slow electrons with high-pressure gases (‘’quasi- 
liquids’’); synthesis of our knowledge on slow-electron 
interaction with benzene and benzene derivatives. Progress 
report, June 1, 1975—January 31, 1976, 1:14833 
(ORO—4703-7) 

Tennessee Univ., Knoxville (USA). Memorial Research Center and 

Hospital 

Production, purification and assay of thrombopoietin. Progress 
report, August 1, 1975—July 31, 1976, 1:14683 
(ORO—4465-15) 
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Tennessee Univ., Memphis (USA). Dept. of Physiology and 
Biophysics 


Radium accumulation in animal thyroid glands: a possible 
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1:15272 
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beam, 1:15193 
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lithium, 1:13810 

Yonemura, G., See Beausoliel, R.W., 
1:13419 
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1:14333 

See Thomson, R.D., 1:13489 

Yoshida, F., See Tonuma, T., 1:14010 
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A—13748) 

Young, J., See Fischer, J., 1:12332 
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Youngquist, C.H., LMFBR spent fuel and 
new fuel inspection and handling, 
1:13040 
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1:14435 
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SUBJECT INDEX 


The subject index is based on the use of Descriptors selected from 
a controlled thesaurus of terms. Subject descriptors and qualifiers 
(subheadings) are selected and presented in the following format: 
SUBJECT DESCRIPTOR;QUALIFIER 
Title (supplementary information), citation number 
(report number) 

The title may be supplemented with additional words, or a 
phrase, if it appears additional information would be helpful. In 
cases for which the title contains little or no information related to 
the subject entry, it may be replaced entirely by the supplementary 
information. A qualifier is not always required, and in such cases 
the title will follow the unqualified subject descriptor. 

The descriptors selected for use as subject terms are 
generally the names of specific materials, things, or processes. To 
the extent possible, a qualifier is selected to describe the properties 
of, or processses applied to, the subject term. 

Index entries are selected to indicate the im it ideas 
and concepts presented in a document, rather than words that may 
appear in the text. Within the available thesaurus terms, the most 
probable or logical place to look for typical information is 
selected. ‘See references’’ are included to guide users from 
synonymous terms or phrases to the descriptor selected as a sub- 
ject heading for the concept. (e.g. Pipeline Quality Gas see HIGH 
BTU GAS). ’’See also references’’ are used to indicate where to 
find references to subject concepts that are narrower, broader, or 
related to a particular subject heading. To complete an exhaustive 
search of a given subject, all such headings should be reviewed 


A 


A2-1310 RESONANCES/PARTICLE PRODUCTION 
Amplitude analysis for the reaction m*p yields 7*a~7°A** at 7 
GeV/c (Isobar model), 1:14952 
AC SYSTEMS/AUXILIARY SYSTEMS 
Design of ac auxiliary power distribution systems for large TVA 
thermal power generating plants, 1:12937 
ACCELERATOR FACILITIES/DESIGN 
Bremsstrahlung convertors: materials design and development, 
1:14069 (SAND-75-0655) 
ACCELERATORS 
See also BETATRONS 
BEVATRON 
CYCLOTRONS 
ELECTROSTATIC ACCELERATORS 
ISOCHRONOUS CYCLOTRONS 
LAMPF LINAC 
LINEAR ACCELERATORS 
MICROTRONS 
MSU CYCLOTRONS 
NINA 
ORNL ISOCHRONOUS CYCLOTRON 
SYNCHROTRONS 
TEXAS A AND M CYCLOTRON 
UCLRL CYCLOTRONS 
VAN DE GRAAFF ACCELERATORS 
ZGS 
ACCELERATORS/BEAM DYNAMICS 
Modification of the shape of the transverse phase-space volume 
of hollow beams, 1:14008 (BNL-tr-623) 


ACCELERATORS/BEAM STRIPPERS 
High density neutral gas jet target as a windowless stripper, 
1:14047 
Lifetimes of carbon stripping foils, 1:14045 
Stripping in foils and gases, 1:14044 
ACCELERATORS/DUOPLASMATRONS 
Duoplasmatron formation of He** ions, 1:14038 
Duoplasmatron type source with cold cathode, 1:14039 
Emittance and brightness of multiply-charged ion beams from 
duopigatron and duoplasmatron sources, 1:14037 
ACCELERATORS/ELECTRON BEAM ION SOURCES 
Investigation of an electron beam ion source for the production 
of multiply charged heavy ions, 1:14025 
Review of the JINR electron beam ion sources, 1:14018 
ACCELERATORS/ION SOURCES 
A CW duopigatron multiply-charged ion source, 1:14036 
Conference summary (International conference on heavy ion 
sources), 1:14050 
Formation of He™ ions in collisions of 60 to 250 keV helium 
beams traversing carbon foils, 1:14048 
Multiply charged ion source with indirectly heated cathode, 
1:14026 
Sources for negative polarized heavy ions, 1:14049 
ACCELERATORS/MODIFICATIONS 
Industrial ion implantation machines, 1:13991 (CONF-741040- 


P2) 
ACCELERATORS/PENNING ION SOURCES 
Emittance and brightness of ion beams from a PIG ion source 
with end extraction, 1:14035 
Emittance and brightness of multiply-charged ion beams from 
duopigatron and duoplasmatron sources, 1:14037 
Ion and electron flow in hot-cathode PIG sources for multiply 
charged heavy ions, 1:14029 
Penning multiply charged heavy ion source test facility, 1:14032 
Studies of a PIG source for positive ion extraction, 1:14030 
ACCELERATORS/REMOTE VIEWING EQUIPMENT 
Miniature radiation-resistant television camera, 1:13911 
ACCELERATORS/TARGETS 
DT neutron sources for cancer therapy, 1:14000 (CONF- 
741040-P2) 
ACCELERATORS/USES 
Electron curing of surface coatings, 1:13998 (CONF-741040- 
P2) 
Industrial ion implantation machines, 1:13991 (CONF-741040- 
P2) 
ACCELEROMETERS/CALIBRATION 
Precision shock accelerometer calibrator, 1:14248 (SAND-75- 


See QUARKS 
ACID MINE DRAINAGE/CHEMICAL REACTION KINETICS 
Gypsum scaling in AMD treatment plants: an absolute index of 
scaling potential, 1:12432 
ACID MINE DRAINAGE/ENVIRONMENTAL EFFECTS 
Use of limestone in AMD treatment, 1:12444 
ACID MINE DRAINAGE/PH VALUE 
Chemical ionic equilibrium relationships involved in mine 
drainage neutralization and treatment, 1:12443 
Observations on iron-oxidation rates in acid mine drainage 
neutralization plants, 1:12446 
Studies of lime-limestone treatment of acid mine drainage, 
1:12445 
Use of limestone in AMD treatment, 1:12444 
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ACID MINE DRAINAGE/RESEARCH PROGRAMS 
lime-limestone treatment of acid mine drainage, 
Use of limestone in AMD treatment, 1:12444 
ACID MINE DRAINAGE/USES 
Acid mine drainage as a chemical coagulant for treatment of 
municipal wastewater, 1:12442 
ACID MINE DRAINAGE/WASTE PROCESSING 
Effluent polishing in base metal mine drainage treatment, 
1:12437 


Factors affecting the selection of mine drainage treatment 
methods, 1:12435 
Pilot plant treatment of AMD by reverse osmosis based 
techniques, 1:12434 
Removal of manganese from mine waters, 1:12436 
Study of coal-associated wastes resulting from the mining, 
we and utilization of coal. Quarterl No. 14, 
ay 10, 1975-August 9, 1975, 1:12429 (FE-1218-2) 
Use of AMBERLITE ion exchange resins in treating acid mine 
waters at Philipsburg, Pennsylvania, 1:12433 
ACID MINE DRAINAGE/WATER POLLUTION 
Acid mine drainage as a chemical coagulant for treatment of 
municipal wastewater, 1:12442 
Chemical ionic equilibrium relationships involved in mine 
drainage neutralization and treatment, 1:12443 
ACOUSTIC EMISSION TESTING/DATA PROCESSING 
Energy analysis in acoustic emission, 1:13986 
ACOUSTIC EMISSION TESTING/PERFORMANCE 
Nondestructive testing for coal-plant components, 1:12335 
(ANL-76-7) 
ACTINIDE COMPLEXES/RESEARCH PROGRAMS 
Research in nuclear chemistry. Progress report, March 1, 1975- 
February 28, 1976 (Lanthanide and actinide complexes with 
organic and inorganic ligands), 1:13853 (ORO.1797-61) 
ACTINIDE COMPOUNDS/CRYSTAL STRUCTURE 
Chemistry of transuranium elements, 1:13852 (ORNL-5111) 
ACTINIDE COMPOUNDS/SPECTROPHOTOMETRY 
Energy programs: molten-salt reactor program, 1:13775 (ORNL- 
51 


ACTINIDES/F STATES 
Chemistry of transuranium elements, 1:13852 (ORNL-5111) 
ACTINIDES/SOLVENT EXTRACTION 
Separation of trivalent lanthanides and actinides by solvent 
extraction without aqueous complexing agents, 1:12604 
(UCRL-77735) 
ACTINOMYCIN/FLUORESCENCE 
7-amino-actinomycin D as a cytochemical probe. I. Spectral 
properties, 1:14568 
ACTINOMYCIN/SPECTROSCOPY 
7-amino-actinomycin D as a cytochemical probe. I. Spectral 
roperties, 1:14568 
ACTIVATION ANALYSIS/DATA PROCESSING 
Computer system for environmental sample analysis and data 
storage and analysis, 1:14289 
ACTIVATION ANALYSIS/ERRORS 
Accuracy and precision in activation analysis: counting, 1:13752 
(CONF-740701-) 
ACTIVATION ANALYSIS/RESEARCH PROGRAMS 
Nuclear and physics methods, 1:13750 (ORNL-5100) 
ACTIVATION ANALYSIS/REVIEWS 
Accuracy and precision in activation analysis: counting, 1:13752 
(CONF-740 01-) 
ACTIVATION DETECTORS/CORRECTIONS 
Long-term dosimetry (Neutron dosimetry), 1:14175 
ACTIVATION DETECTORS/DATA PROCESSING 
Neutron spectrum analysis from rey! —— 1:14180 
ACTIVATION DETECTORS/READOUT SYSTEMS 
Computerized system for automatic foil counting, 1:14138 
ADAMANTANE/MOLECULAR STRUCTURE 
Organic chemistry, catalysis, and coal research, 1:13821 
(ORNL-5111) 
ADAMANTANE/RADIOLYSIS 
Nature of the radicals produced by y radiolysis of 2- 
methyltetrahydrofuran in adamantane. A variable temperature 
comparative study via X-band and Q-band electron spin 
resonance (95-300°K), 1:13846 
ADENOCARCINOMAS 
See CARCINOMAS 
ADENOSINE TRIPHOSPHATE 


See ATP 
ADHESIVES/PERFORMANCE TESTING 
Development of halthane adhesives for phase 3 weapons: status 
report, 1:14332 (UCID-16990) 
ADRENAL GLANDS/SCINTISCANNING 
Selenium-75-19-selenocholesterol: a new adrenal scanning agent 
with high concentration in the adrenal medulla (Rats, rabbits, 
dogs), 1:14609 
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ADSORBENTS/CHEMICAL PREPARATION 
Separations chemistry, 1:13791 (ORNL-5111) 
ADVANCED GAS COOLED GRAPHITE REACTOR 
See AGR TYPE REACTORS 


See MOSQUITOES 
AEROSOL GENERATORS/DESIGN 
Aerosol generator of high stability, 1:14271 
AEROSOLS. 


See also RADIOACTIVE AEROSOLS 
AEROSOLS/ACTIVATION ANALYSIS 
Environmental monitoring near urban lead om ce 
and neutron activation analysis, 1:14354 (CONF-740701-) 
Trace element analysis using charged particle techniques 
(Protons, x-ray fluorescence), 1:14352 (CONF-74701-) 
AEROSOLS/BIOLOGICAL EFFECTS 
Relationship of lung cancer induction to inhalation of submicron 
particles, either stable or radioactive, 1:14722 
AEROSOLS/CHEMICAL ANALYSIS 
Separation and analysis of aerosol sulfate species at ambient 
concentration levels, 1:14346 (BNL-20846) 
AEROSOLS/CHEMICAL COMPOSITION 
Particle size distribution and chemical composition of coal-tar 
fumes, 1:12427 
AEROSOLS/DEPOSITION 
Summary of particle dry deposition velocities to oceans, 1:14474 
(BNWL-SA-5597) 
AEROSOLS/ELECTRIC CHARGES 
Experimental study of diffusion charging of aerosols, 1:14335 
(COO- 1248-49) 
AEROSOLS/ENVIRONMENTAL EFFECTS 
Elemental abundance variation with particle size in aerosols 
from welding operations, 1:14358 (CONF-740701-) 
AEROSOLS/IMMUNE REACTIONS 
Relationship of lung cancer induction to inhalation of submicron 
particles, either stable or radioactive, 1:14722 
AEROSOLS/INHALATION 
Relationship of lung cancer induction to inhalation of submicron 
rticles, either stable or radioactive, 1:14722 
AEROSOLS/ION COLLISIONS 
Experimental study of diffusion charging of aerosols, 1:14335 
(COO- 1248-49) 
AEROSOLS/MONITORING 
Chemiluminescent approach to measurement of strong acid 
aerosols, 1:14380 
Environmental monitoring near urban lead refineries by 
and neutron activation analysis, 1:14354 (CONF-740701-) 
High resolution on-line aerosol mass measurement by the beta 
attenuation technique, 1:14360 (CONF-740701-) 
Interrelationships of chemical and physical information at 
Quillayute, Washington for 1974, 1:14386 (BNWL-1966) 
Long-path optical monitoring of urban air pollution, 1:14374 
(UCRL-51898) 
AEROSOLS/PARTICLE SIZE 
Interpretation of aerosol trace metal particle size distributions, 
1:14342 (CONF-740701-) 
Particle size distribution and chemical composition of coal-tar 
fumes, 1:12427 
Separation and analysis of aerosol sulfate species at ambient 
concentration levels, 1:14346 (BNL-20846) 
AEROSOLS/PRECIPITATION 
Effects of the corona discharge on electric-wind convection and 
eddy diffusion in an electrostatic precipitator, 1:14364 
(HASL-301) 
AEROSOLS/RADIATION MONITORING 
Interrelationships of chemical and physical information at 
Quillayute, Washington for 1974, 1:14386 (BNWL-1966) 
AEROSOLS/SAMPLING 
Novel aerosol sampling apparatus for elemental analysis, 
1:14355 (CONF-740701-) 
Trace metals in the St. Louis aerosol, 1:14357 (CONF-740701-) 
AEROSOLS/SEPARATION PROCESSES 
Separation and analysis of aerosol sulfate species at ambient 
concentration levels, 1:14346 (BNL-20846) 
AEROSOLS/X-RAY EMISSION ANALYSIS 
Interpretation of aerosol trace metal particle size distributions, 
1:14342 (CONF-740701-) 
AEROSOLS/X-RAY FLUORESCENCE ANALYSIS 
Trace element analysis using charged particle techniques 
(Protons, x-ray fluorescence), 1:14352 (CONF-740701-) 
AFTERBURNERS/DESIGN 
Exhaust gas purifying device (Patent), 1:13578 
AFTER-HEAT REMOVAL 
Advanced safety analysis. Fourth quarterly report, June-August, 
1975 (LMFBR), 1:13291 (GEAP-14038-4) 


ACID MINE DRAINAGE/RESEARCH PROGRAMS 78S es 


AUGUST 1976 


AGGLOMERATING ASH PROCESS/FLOWSHEETS 
High Btu gas from coal: status and prospects, 1:12382 
(PERC/IC-76u1 ) 
AGGLOMERATING BURNER GASIFICATION 
EFFECTS 
lomerating burner process, 1:12346 (ERDA-76-30-2) 
AG OMERATING BURNER GASIFICATION 
PROCESS/FLOWSHEETS 
Agglomerating burner process, 1:12360 (ERDA-111-75/1) 
AGGLOMERATING BURNER GASIFICATION 
lomerating burner process, 1:12346 (ERDA-76-30-2) 
Re TYPE REACTORS/REACTOR SHUTDOWN 
Inverse kinetics technique for reactor shutdown measurement: 
an experimental assessment, 1:13189 (RD/B/N-3470) 
AGRICULTURE/GEOTHERMAL ENERGY 
Innovative geothermal uses in agriculture, 1:12880 
Status report on the Committee on the Challenges of Modern 
Society geothermal pilot study non-electrical t, 1:12887 
AGRICULTURE/GEOTHERMAL SPACE HEA 
Multipurpose use of geothermal energy. Proceedings of the 
international conference on geothermal energy for industrial, 
ricultural, and commercial-residential uses, October 7-9, 
1974, Klamath Falls, Oregon, 1:12873 
AGRICULTURE/PLANT BREEDING 
Agronomic characters of a high protein rice mutant, 1:14651 
AGRICULTURE/WIND POWE 
“a energy system employing hydrogen storage, 1:12891 


See also EARTH ATMOSPHERE 
SURFACE AIR 
AIR/CHEMICAL ANALYSIS 
Air mass movements determined by real-time frontal 
chromatography of sulfur hexafluoride, 1:14347 (BNL-20903) 
AIR/CONTAMINATION 
Atmospheric release advisory capability (ARAC), 1:14398 
Effect of municipal treatment processes on * “Py and "Cs, 
1:14502 (ANL-75-3(Pt.3)) 
Environmental measurements ('271), 1:14389 (CONF- 
740701-) 
AIR/MONITORING 
Air mass movements determined by real-time frontal 
chromatography of sulfur hexafluoride, 1:14347 (BNL-20903) 
AIR/RADIATION DOSE DISTRIBUTIONS 
Preliminary cross-section sensitivity analysis for an air-over- 
round environment, 1:15112 
AIR/RADIATION MONITORING 
Environmental measurements ('?71), 1:14389 (CONF- 
740701-) 
Monitor for tritium in air containing other beta emitters, 
1:14117 
AIR/THERMAL CONDUCTIVITY 
Thermal transport properties of helium, helium-air mixtures, 
water, and tubing steel used in the CACHE program to 
o> HTGR auxiliary heat exchanger performance, 
1:12978 (ORNL/TM-4931) 
AIR CONDITIONERS/DESIGN 
—— reclaiming multizone air processing system (Patent), 


AIR CONDITIONERS/OPERATION 
Energy reclaiming multizone air processing system (Patent), 
1:13555 
AIR CONDITIONING 
See also SOLAR AIR CONDITIONING 
Underground heat and chilled water distribution systems. 
Proceedings of a Symposium held in Washington, D.C., 
November 26-27, 1973, 1:13430 (CONF-73119-) 
AIR CONDITIONING/ENERGY CONSUMPTION 
Comparison of measured and computer-predicted thermal 
performance of a four bedroom wood-frame townhouse, 
1:13530 (NBS-BSS-57) 
AIR POLLUTION 
Application of a beta we to the measurement of mass 
emissions in a coal- power plant, 1:14383 
Environmental baselines by NAA of tree-ring samples (**Co, 
Se, ' Ba, '*Eu, /sup 110m/Ag), 1:14387 (CONF-740701-) 
Instrumental neutron activation analysis of effluents from coal 
fired power plants, 1:14356 (CONF-740701-) 
Use of instrumental nuclear activation methods in the study of 
pa070t) from major air pollution sources, 1:14341 (CONF- 


AIR POLLUTION/BIBLIOGRAPHIES 
Automobile air pollution. Part 1. Abatement through 
management and ene ase A bibliography with abstracts. 
Period covered b rt: 1970-December 1974 (89 
citations), 1: 13577 (NTIS/PS-75/309) 


NSF-RANN trace contaminants abstracts, 1:14431 (ORNL/EIS- 


90) 
AIR POLLUTION/COMPARATIVE EVALUATIONS 
MIUS systems analysis: effects of unfavorable i 
conditions and building configurations on air quality, [:12917 
AIR POLLUTION/CONTROL 
Fugitive emissions from coal, 1:12448 
Steam generating system and method utilizing exhaust gas 
recirculation (Patent), 1:12929 
Sulfates: the electric utility viewpoint, 1:12926 
AIR POLLUTION/DATA 
Respirator protection factors, 1:14336 (LA-6084-MS) 
AIR POLLUTION/DATA ANALYSIS 
Air pollution indices: a compendium and assessment of indices 
used in the United States and Canada, 1:14337 (NP-20858) 
AIR POLLUTION/DIFFUSION 
Comprehensive atomospheric transport and diffusion model, 
1:14370 (ORNL/NSF/EATC-17) 
AIR POLLUTION/ECONOMICS 
Environment and quality of life. Literature study on the 
economic consequences of the damages and annoyances both 
in materials and vegetation and in men and animals caused by 
sulfur dioxide air pollution, 1:14363 (EUR-5134d) 
AIR POLLUTION/ENVIRONMENTAL EFFECTS 
NSF-RANN trace contaminants abstracts, 1:14431 (ORNL/EIS- 


90) 
AIR POLLUTION/HEALTH HAZARDS 
Elemental abundance variation with particle size in aerosols 
from welding operations, 1:14358 (CONF-740701-) 
Health effects of air pollution, 1:14345 (BNL-20743) 
Individual air pollution monitors: an assessment of national 
research needs, 1:14348 (BNL-50482) 
AIR POLLUTION/INDEXES 
Air pollution indices: a compendium and assessment of indices 
used in the United States and Canada, 1:14337 (NP-20858) 
AIR POLLUTION/MANAGEMENT 
Guidelines for air quality maintenance planning and analysis. 
Volume I. Designation of air quality maintenance areas, 
1:13470 (PB-239663) 
AIR POLLUTION/MEASURING METHODS 
New technique to measure sulfuric acid in the atmosphere, 
1:14381 
AIR POLLUTION/MEETINGS 
Analytical methods applied to air pollution measurements. 165th 
national meeting of the American Chemical Society, Dallas, 
Texas, April 8-13, 1973, 1:14378 
AIR POLLUTION/MONITORING 
Air mass movements determined by real-time frontal 
chromatography of sulfur hexafluoride, 1:14347 (BNL-20903) 
Analytical methods a eee to air pollution measurements. 165th 
national meeting of the American Chemical Society, Dallas, 
Texas, April 8-13, 1973, 1:14378 
Chemiluminescent approach to measurement of strong acid 
aerosols, 1:14380 
Diode lasers for pollutant monitoring, 1:14379 
Individual air aiuation monitors: an assessment of national 
research needs, 1:14348 (BNL-50482) 
Long-path optical monitoring of urban air pollution, 1:14374 
(UCRL-51898) 
AIR POLLUTION/POLLUTION REGULATIONS 
Coal preparation vs. stack gas scrubbing to meet SO, emission 
regulations, 1:12925 
AIR POLLUTION/QUALITATIVE CHEMICAL ANALYSIS 
Analytical lines for long-path infrared absorption spectrometry 
of air pollutants, 1:14384 
AIR POLLUTION/RESEARCH PROGRAMS 
Research on the effect of mountain-valley terrains on dispersion 
of pollutants. Technical progress report, | January 1975-1 
January 1976, 1:14361 (COO-2455-6) 
AIR SAMPLERS 
See also CASCADE IMPACTORS 
Instrument development: improved electronics configuration for 
LLL neutron spectrometer system, 1:14177 (UCRL-5007-75- 


1) 
AIR SAMPLERS/DESIGN 
Development of an improved type of coal mine dust sampling 
ump. Research report, 1:12457 (PB-240661 ) 
ZPR-9 airborne plutonium monitoring system, 1:13262 
AIR SAMPLERS/PERFORMANC 
Current technology in sampling for airborne radionuclides, 
1:14369 (LA-UR-76-123) 
AIRCRAFT/HYDROGEN FUELS 
Fuel subsystem characteristics for LH, aircraft (Results from a 
Boeing study in development of a 3000 nautical mile range 
LH, fueled commercial airplane), 1:12700 
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AIRCRAFT/HYDROGEN FUELS 


New pai for conventional aircraft when powered by 
hydrogen-enriched gasoline (In flight injection of hydrogen 
paren fuel consumption and lowers emission levels), 

1:126 
~ Some early perspectives on ground requirements of liquid 
air transports, 1:12698 

Thermal efficiency and cost of producing hydrogen and other 

synthetic aircraft fuels from coal, 1:12673 
AIRCRAFT/PERFORMANCE 

Thermal efficiency and cost of producing ayes and other 

synthetic aircraft fuels from coal, 1:1267 
AIRCRAFT/TURBOJET ENGINES 

Analysis and simulation of variable throttle/energy management 
concepts for fighter aircraft. Final report, 29 Jun 1973-1 Oct 
1974, 1:13558 (AD/A-006745) 

AIRCRAFT FUELS 
See AVIATION FUELS 
ALABAMA/INDUSTRIAL PLANTS 
Industrial development in the TVA area during 1975, 1:13540 
ALARM DOSEMETERS 
See RADIATION MONITORS 
ALARM SYSTEMS 
Automatic plant dynamics monitoring system, 1:14279 
ALASKA/GEOTHERMAL RESOURCES 

Geothermal energy — in Alaska (Seward Peninsula, 

Nome, Elim), 1:12885 
ALFALFA/RADIOACTIVITY 

Radionuclide cycling in a Utah dairy farm (Fallout '*"Cs and 

Sr), 1:14438 (BNWL-1937) 
ALGAE/DISTRIBUTION 

Distribution of diatom frustules in Lake Michigan sediment 
cores, 1:14460 (ANL-75-3(Pt.3)) 

Distribution of amorphous, diatom frustule, and dissolved silica 
in a lead-210 dated core from Southern Lake Michigan, 
1:14461 (ANL-75-3(Pt.3)) 

ALGAE/POLLUTION 
Selenium in fly ash, 1:14435 
ALGAE/RADIATION MONITORING 

Plutonium in aquatic biota of the Great Miami River Watershed, 
Ohio (7*Pu, “*Pu, “Pu; Cladophora sp., ton sp., 
fishes), 1:14500 (ANL-75-3(Pt.3)) 

ological components structuring the seaward edges of tropical 
of Porolithon (Porolithon), 1:14467 

ALGAE/TRANSPORT 

Role of copepod fecal — in the vertical transport of 
freshwater diatoms, 1:14458 (ANL-75-3(Pt.3)) 

Vertical transport of particulate material in Lake eter gt by 
the lorica of Codonella cratera, 1:14459 (ANL-75-3(Pt.3)) 

ALKALI METAL COMPOUNDS/CRYSTAL MODELS 
namics of replacement sequences and of crowdions, 1:13738 
ALKALI METAL COMPOUNDS/SUPERCONDUCTIVITY 
Effect of lattice instability on superconductivity in sodium 
tungsten bronze, 1:13710 
ALKANES 
See also BUTANE 
ETHANE 
HEPTANE 
METHANE 
PROPANE 
ALKANES/PRODUCTION 
Chemical from coal. Quarterly technical progress report for 
October-December 1975, 1:12420 (FE-1534-25) 
ALKENOIC ACIDS 
See CARBOXYLIC ACIDS 
ALLOCATIONS/ENERGY MODELS 
Regional impacts of alternative energy allocation strategies, 
1:13413 (PB-241 125) 
ALLOCATIONS/INFORMATION SYSTEMS 
Regional impacts of alternative energy allocation strategies, 
213413 (PB-241125) 
ALLOY-A-286/FATIGUE 
Effect of temperature on the fatigue-crack p tion behavior 
< — steel (Air at 75 to 1 ), 1:13624 (HEDL-TME- 
-82) 
ALLOYS/DESIGN 
Alloy design through mechanical equation of state, 1:13599 
(COO-2172-6) 
ALLOYS/MECHANICAL PROPERTIES 
Alloy design through mechanical equation of state, 1:13599 
(COO-2172-6) 
ALLOYS/PHYSICAL RADIATION EFFECTS 
New small-angle x-ray scattering facility utilizing a rotating 
anode, pin- ole collimation and a position-sensitive 
proportional counter (For studying voids in neutron irradiated 
metals and alloys), 1:14264 
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ALPHA DECAY RADIOISOTOPES/TARGETS 
Preparation of a - radioactive isotope targets by high vacuum 
evapoation, 1:14060 (ANL/PHY/MSD- 6-1) 
ALPHA DETECTION/DIELECTRIC TRACK DETECTORS 
Tests using solid-state track detectors in radiotoxicological 
analysis laboratories, 1:14112 (LF-tr-112) 
ALPHA IMETRY 
Personnel monitoring measurements, 1:14675 (UCRL-77816) 
ALPHA PARTICLES/RADIATION MONITORING 
Biochemical monitoring of water after the Cannikin event, 
Amchitka Island, Alaska, August 1974 and chemical 
ers from July 1972-June 1974, 1:14509 (USGS-474- 
) 
ALPHA REACTIONS/ELASTIC SCATTERING 
we 3He and a-particle elastic scattering from ?7Al, 
1:15014 
ALPHA REACTIONS/INELASTIC SCATTERING 
Coulomb excitation of '"*,'"In, 1:15054 
ALPHA REACTIONS/STRIPPING 
“Sc(a, d)*’Ti reaction, 1:15023 
ALPHA SOURCES/BIOLOGICAL RADIATION EFFECTS 
Overview of high LET radiation effects in cells, 1:14684 
ALPHA SOURCES/RADIATION DOSE DISTRIBUTIONS 
Radiation dose to mouse testes from **Pu, 1:14746 
ALPHA SOURCES/RBE 
Changes in chromosome aberration frequency in Chinese 
hamster liver related to LET and microdose distribution, 
1:14685 
ALPHA SOURCES/SCINTILLATION COUNTING 
Alpha-particle assay using liquid-scintillation spectroscopy, 
1:13764 
ALPHA SPECTROSCOPY/CALIBRATION 
Electrolytic fabrication of calibration sources in alpha 
spectrometry, 1:13766 (UCRL-Trans-10983) 
ALPHA SPECTROSCOPY/LIQUID SCINTILLATION 
DETECTORS 
Alpha-particle assay using liquid-scintillation spectroscopy, 
1:13764 
ALUMINATES/COMPACTING 
Compaction of lithium aluminate and lithium silicate powders by 
high energy rate compaction and hot pressing, 1:13692 
(BNWL-CC-863) 
Fabrication of ceramic target cores by the pellet process for PT- 
NR-57, 1:13690 (BNWL-CC-428) 
Fabrication of ceramic target cores by the bulk sinter-V IPAC 
rocess for PT-NR-57, 1:13691 (BNWL-CC-429) 
ALUMINIUM/ACTIVATION ANALYSIS 
Analytical techniques for the determination of 20 trace elements 
in biological samples by means of instrumental thermal 
neutron activation analysis, 1:14422 (CONF-740701-) 
Elemental composition of coal mine dust. Report of 
investigations, | Jul 1972-31 Dec 1973, 1:12422 (PB-240145) 
Environmental monitoring near urban lead refineries by photon 
ahd neutron activation analysis, 1:14354 (CONF-740701-) 
ALUMINIUM/CHARGED-PARTICLE TRANSPORT 
Electron interaction cross sections in Al and Al,O,; calculations 
of mean free paths, stopping powers, and electron slowing- 
down spectra, 1:15103 
ALUMINIUM/ECOLOGICAL CONCENTRATION 
Base-line data on everglades soil-plant systems: elemental 
> yr biomass, and soil depth, 1:14451 (CONF- 
7405 13-) 


Effects of age, sex, and pel henotype on the elemental 
of the old-field (CONF-7405 13-) 
Prediction of elemental content in the old-field mouse, 1:14417 
(CONF-7405 13-) 
ALUMINIUM/ELECTRON BEAM WELDING 
Wire feeder and positioner for narrow groove electron beam 
welding, 1:13605 
ALUMINIUM/ELECTRON COLLISIONS 
Simultaneous integral measurement of electron energy and 
charge albedos (0.1- to 1.0-MeV electrons), 1:151 
ALUMINIUM/EMISSION SPECTROSCOPY 
Simultaneous determination of wear metals in lubricating oils by 
inductively-coupled plasma-atomic emission spectrometry, 
1:13788 
ALUMINIUM/ION IMPLANTATION 
Helium implantation effects in SAP and aluminum, 1:15327 
(SAND-75-8756) 
ALUMINIUM/MONITORING 
Environmental monitoring near urban lead ee photon 
and neutron activation analysis, 1:14354 (CONF-740701-) 
ALUMINIUM/NEUTRON TRANSPORT 
Cross sections for creation of damage, 1:14999 (LA-tr-76-5) 
ALUMINIUM/PHYSICAL RADIATION E 
Cross sections for creation of damage, 1:14999 (LA-tr-76-5) 
Modeling of enhanced diffusion under ion irradiation, 1:13688 


ALUMINIUM/RADIATION EFFECTS 
Radiation effects in solidified high-level waste. Part I. Stored 
, 1:12609 


ALUMI M 
Surface-plasmon excitation in diffraction gra dependence 
ALUMI IUM/SUPERCONDUCTIVITY 


Film structure and enhanced superconductivity in evaporated 
aluminum films, 1:13657 
ALUMINIUM/X-RAY FLUORESCENCE ANALYSIS 
Elemental composition of coal mine dust. R of 
investigations, 1 Jul 1972-31 Dec 1973, 1:12422 (PB-240145) 
ALUMINIUM 27/ALPHA REACTIONS 
rey ‘He and a-particle elastic scattering from *’Al, 
1:15014 
ALUMINIUM 27/FLUORINE 19 REACTIONS 
Investigation of hi: in states in Ar, 1:15012 
ALUMIN IUM 27/H L M 3 REACTIONS 
le and a-particle elastic scattering from *’Al, 
1:1 
ALUMINIUM 27/NITROGEN 14 REACTIONS 
Investigation of high-spin states in Ar, 1:15012 
ALUMINIUM 27/OXYGEN 16 REACTIONS 
Investigation of high-spin states in Ar, 1:15012 
ALUMINIUM 27/OXYGEN 18 REACTIONS 
Investigation of hi a. states in *Ar, 1:15012 
ALUMINIUM AL’ 
See also INCONEL. 702 
ALUMINIUM ALLOYS/COMPRESSION STRENGTH 
Strength characteristics of boron aluminum composite su a 
to combined stresses. Final report, | Jan 197330 30 Jun 1974 
1:13719 (AD/A-008781) 
ALUMINIUM ALLOYS/ELECTRON BEAM WELDING 
Electron beam welding of structural aircraft components, 
1:13598 (CONF-741040-P2) 
ALUMINIUM ALLOYS/FATIGUE 
Effect of a thin diffused solute layer on the nucleation of fatigue 
cracks. Final report (Ti-6Al-4V), 1:13619 (AD/A-005722) 


Fractography observations of fatigue failures in titanium al 
Research memo. (Ti-6AI-4V; Ti-6Al-2Sn-4V), 1:13622 
(AD/A-007427) 


ALUMINIUM ALLOYS/GRAIN REFINEMENT 
Grain refinement of titanium alloys. Final technical report, May 
73-Jun 1974, 1:13596 (AD/A-008532) 
ALUMINIUM ALLOYS/MAGNETIC PROPERTIES 
Low-temperature magnetic studies on various substituted rare 
earth (R)-transition metal (T) compounds RT,, 1:13649 
ALUMINIUM ALLOYS/MECHANICAL PROPERTIES 
An experimental investigation of dynamic material i 
Final report, | Sep 1964-30 Nov 1973, 1:13621 (AD/A- 
007209) 
Strain rate effects in brittle and tough materials. Final 
(AL-V-Ti; Al-V-Sn-Ti; Mo-Ti-U), 1:13620 (AD/A-007141) 
ALUMINIUM ALLOYS/TENSILE PROPERTIES 
Strength characteristics of boron aluminum composite subj 
to combined stresses. Final report, | Jan 1973-30 Jun 1974, 
1:13719 (AD/A-008781) 
ALUMINIUM FLUORIDES/RAMAN SPECTRA 
Simple Raman cell and furnace usable at temperatures higher 
than 1000° for corrosive melts, 1:13809 
ALUMINIUM ISOTOPES/NEUTRON REACTIONS 
Production of isomers by the cyclic activation method (14.8 
MeV; isomeric cross section ratios), 1:15013 (CONF-740701- 


) 
ALUMINIUM NITRIDES/ION IMPLANTATION 
Investi pes of ion implantation as a doping technique for the 
III-V semiconductors and te alloy systems. Final report, | 
Apr 1971-30 Jun 1974 (Si in GaAs; Zn in GaN; AIN), 
1:13741 (AD/A-006465) 
ALUMINIUM NITRIDES/PHYSICAL RADIATION EFFECTS 
Investigation of ion implantation as a doping technique for the 
Ill-V semiconductors and ternary alloy systems. Final report, | 
Apr 1971-30 Jun 1974 (Si in GaAs; Zn in GaN; AIN), 
1:13741 (AD/A-006465) 
ALUMINIUM OXIDES/CATALYTIC EFFECTS 
Sulfur poisoning of catalysts. Quarterly progress report, October 
1-December 1975 ‘methanol from CO and 
H,), 1:12721 (PERC-0060-2) 
ALUMINIUM OXIDES/CHARGED-PARTICLE TRANSPORT 
Electron interaction cross sections in Al and Al,O,; calculations 
free stopping powers, and electron slowing- 
15103 
ALUMINIM OXIDES/COMPACTING 
xplosive com n of ceramic and metal 
mixtures 713603 (UCRL Trane 10761). 


ALUMINIUM OXIDES/CORROSION 
Evaluation of ceramic coatings for coal-conversion plants 


(AlOs; Al,O,.MgO; ZrO,; MgO.ZrO,; CrC), 1:12334 (ANL- 
6-7) 


ALUMINIUM OXIDES/FABRICATION 
Evaluation of ceramic coatings for coal-conve 


(Al,Oy; Al,Os.MgO; ZrO,; MgO.ZrO,; CrC), 1: (ANL- 


76-7) 
ALUMINIUM OXIDES/FRACTURE PROPERTIES 
Variation of fracture mirror radius with fracture stress for 
polycrys tystalline ceramics under various loading conditions. 
echnical 1:13702 (AD/A-004998 ) 
ALUMINIUM OXIDES/IMPURITIES 
X-ray impact induced desorption of gases from surfaces, 
1:15325 (CONF-760209-15) 
ALUMINIUM OXIDES/PHYSICAL RADIATION EFFECTS 
Helium blistering of ceramic coatings on Hastelloy X and Nb-1% 
Zr, 1:13714 
ALUMINIUM OXIDES/THERMAL CYCLING 
Evaluation of ceramic coatings for coal-conversion plants 


(AlOs; Al,O3.MgO; ZrO,; MgO.ZrO,; CrC), 1:12334 (ANL- 


AMCHITKA ISLAND AREA/MONITORING 

Biochemical monitoring of water after the Cannikin event, 
Amchitka Island, Alaska, August 1974 and chemical 
monitoring from July 1972-June 1974, 1:14509 (USGS-474- 
225) 

TUM/DEPOSITION 

Recent animal studies on the deposition, retention 
translocation of plutonium compounds (**Pu, mop), 1:14725 
(BNWL-SA-5626) 

AMERICIUM/ELECTRODEPOSITION 

Electrolytic fabrication of calibration sources in alpha 

spectrometry, 1:13766 (UCRL-Trans-10983) 
AMERICIUM/RETENTION 

Recent animal studies on the deposition, retention and 
translocation of plutonium compounds (**Pu, **Pu), 1:14725 
(BNWL-SA-5626) 

AMERICIUM/SOLVENT EXTRACTION 

Molten salt extraction of americium from molten plutonium 
metal, 1:13792 (RFP-2365) 

Separation of trivalent lanthanides and actinides by solvent 
extraction without aqueous complexing agents, 1:12604 
(UCRL-77735) 

AMERICIUM 241/BIOLOGICAL RADIATION EFFECTS 

Changes in chromosome aberration frequency in Chinese 
hamster liver related to LET and microdose distribution, 
1:14685 

Repiratory carcinogenesis in rats after inhalation of radioactive 
aerosols of actinides and lanthanides in various 
forms (?“Cm, *'Am, “Pu, 
1:14 

AMERICIUM 241/INHALATION 

Repiratory carcinogenesis in rats after inhalation of radioactive 
aerosols of actinides and lanthanides in various 

AMERICIUM 241/RADIOMETRIC ANALYSIS 

Detector system for in situ spectrometric analysis of *'Am and 

Pu in soil, 1:14194 
AMERICIUM 241/RBE 

Changes in chromosome aberration frequency in Chinese 
oes liver related to LET and microdose distribution, 
1:1 

AMERICIUM 241/TISSUE DISTRIBUTION 

Subcellular distribution of some actinide elements in the beagle 

liver, 1:14772 
AMERICIUM 243/ISOTOPE PRODUCTION 


Transuranium Processing Plant semiannual report of production, 
status, and plans for period ending June 30, 1975, 1:13857 
(ORNL-5084) 


AMERICIUM COMPLEXES/CRYSTAL STRUCTURE 
Chemistry of transuranium elements, 1:13852 (ORNL-5111) 
AMINES/AEROSOL MONITORING 
Development of air-monitoring techniques using solid sorbents. 
LASL = R-059, NIOSH-IA-75-31. Progress report, April 
1, 1975-September 30, 1975 (Sorption on sulfuric acid-coated 
silica gel), 1:14368 (LA-6216-PR) 
AMINES/BIOLOGICAL EFFECTS 
a hogenesis of experimental lung tumors in hamsters: the 
ects of carrier dust (Diethylnitrosamine, 7/sup H/- 
carbazole, dibenz(a,i) pyrene), 1:14626 
AMINES/CARCINOGENESIS 
Morphogenesis of experimental lung tumors in hamsters: the 
effects of carrier dust (Diethylnitrosamine, 7/su ~¢ 
dibenz(c,g) carbazole, dibenz(a,i) pyrene), 1:1 
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AMINO ACIDS 
See also CYSTINE 
DTPA 
TRYPTOPHAN 
AMINO ACIDS/BIOSYNTHESIS 
pg genetic improvement of seed protein in plants, 
AMINO ACIDS/CHEMICAL REACTIONS 
Synthesis and biological incorporatin of icons into 
macromolecules for NMR study, 1:13849 (COO-2451-2) 
AMINOGLYCIDES 
See AMINES 
SACCHARIDES 
AMMONIA/ION SELECTIVE ELECTRODE ANALYSIS 
Microdetermination of ammonia using an ammonia gas-sensing 
electrode and a minicomputer, 1:13756 
AMPHIBIANS 
See also FROGS 
SALAMANDERS 
AMPHIBIANS/POPULATION DYNAMICS 
Effects of ionizing radiation on salamander orientation. Final 
report (Ambystoma opacum, A. maculatum, Rava sylvatica; 
ma radiation), 1:14682 (COO-3486-3) 
L ALCOHOLS 
See PENTANOLS 
ANGIOGRAPHY 
See BIOMEDICAL RADIOGRAPHY 
ANHYDRIDES/INFRARED SPECTRA 
Quantitative method using differential infrared spectrometry for 
the determination of compound t absorbing in the 
carbonyl region in asphalts, 113783 
ANIMAL CELLS 
See also TUMOR CELLS 
ANIMAL CELLS/BIOLOGICAL RADIATION 
Overview of high LET radiation effects in cells, 1:14684 
ANIMAL CELLS/IMMUNE REACTIONS 
Brief communication: therapy of transplanted lymphomas 
(Mice), 1:14630 
ANIMAL CELLS/MICROSCOPY 
Optical texture measurement of human cells aby Markovian 
analysis (Automated measurements), 1:14548 (UCRL-77823) 
ANIMAL CELLS/OPTICAL PROPERTIES 
Laser flow ae for rapid analysis and sorting of 
——— cells (X and gamma radiation), 1:14658 (LA-UR- 
) 
Optical texture measurement of human cells i Markovian 
analysis (Automated measurements), 1:14548 (UCRL-77823) 
ANIMALS 
(See also specific animal names.) 
See also AQUATIC ORGANISMS 
INVERTEBRATES 
WILD ANIMALS 
ANIMALS/CONTAMINATION 
Environment and quality of life. Literature study on the 
economic consequences of the damages and annoyances both 
in materials and vegetation and in men and animals caused by 
sulfur dioxide air pollution, 1:14363 (EUR-5134d) 
ANIMALS/FOOD CHAINS 
Resource partitioning in leaf-litter faunas from hardwood and 
hardwood-converted-to-pine forests, 1:14638 (CONF-7405 1 3- 


) 
ANIMALS/MORTALITY 
Some problems in measurin; ical effects of chronic low- 
level pollutants, 1:14786 (BNWL-SA-5608 ) 
ANIMALS/POPULATION DYNAMICS 
Some problems in measuring ecological effects of chronic low- 
leve lilutants, 1:14786 (BNWL-SA-5608 ) 
ANIMALS/RADIONUCLIDE MIGRATION 
Initial synthesis of area 13 *°Pu data and other statistical 
analyses, 1:14439 (BNWL-SA-5667 ) 
ANIMALS/TEMPERATURE EFFECTS 
Paes and organisms, 1:14781 


(Argonne National Laboratory.) 
ANL/COMPUTER CODES 
USERDA computer program summaries. Numbers 177-239, 
1:15357 (ANL-8040(Suppl.3)) 
ANOPHELES 
See MOSQUITOES 
ANTARCTIC REGIONS/ISOTOPE APPLICATIONS 
Cold regions 1:12654 
ANTENNAS/PHYSICAL RADIATION EFFECTS 
Electromagnetic pulse (EMP) protection engineering manual. 
Volume III. Interaction and > 1:14225 (TID-26976) 
Annual progress report No. 88 coveri iod January |, 
Deosuiber 31, 1974. 1:13990 (AD/An 412) 
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CITE/COMBUSTION 
Characteristics of Amerigan coals in relation to their conversion 
into clean energy fuels. progress report, 


July- mber 1975, 1:12326 (FE-2030-1) 
ANTIBODIES 
Comparative study of radiation, chemical, and aging effects on 


viral transformation. Annual progress report, 1975, 1:14659 
(ORO-3646-26) 
ANTIBODIES/CHEMICAL ANALYSIS 
Identification of biological molecules in situ at high resolution 
be er excited by a scanning electron beam, 


ENS 
See also TOXINS 
Comparative study of radiation, chemical, and aging effects on 
viral transformation. Annual progress report, 1975, 1:14659 
(ORO-3646-26) 
ANTILAMBDA PARTICLES/PARTICLE PRODUCTION 
Inclusive strange-particle production by vp interactions in the 
10-200-GeV region, 1:14866 
ANTIMONY/ACTIVATION ANALYSIS 
Analytical techniques for the determination of 20 trace elements 
in biological samples by means of instrumental thermal 
neutron activation analysis, 1:14422 (CONF-740701-) 
Environmental monitoring near urban lead refineries by photon 
and neutron activation analysis, 1:14354 (CONF-740701-) 
Neutron activation analysis studies of marine biological species 
and related marine sediments ( Microstomus pacificus ), 
1:14483 (CONF-740701-) 
ANTIMONY/DEPOSITION 
Evaporation of high vapor re materials: some 
and some solutions, 1:13597 (ANL/PHY/MSD-76-1) 
ANTIMONY /MONITORING 
Environmental monitoring near urban lead refineries by photon 
and neutron activation analysis, 1:14354 (CONF-740701-) 
ANTIMONY 121/ARGON 40 REACTIONS 
Argon- and krypton-induced reactions at energics of 4-7 
MeV/amu, 1:15033 
ANTIMONY FLUORIDES/CHEMICAL BONDS 
Normal coordinate treatment of IF,SbF, (Wavenumbers; 
potential constants), 1:13808 
ANTINEUTRINO-NUCLEON INTERACTIONS/BARYON 


RESONANCES 

New particle production by neutrinos (Review), 1:14859 
ANTINEUTRINO-NUCLEON INTERA 

PRODUCTION 


Simultaneous production of two muons by high energy neutrinos 

and antineutrinos, 1:14) 

ANTINEUTRINO-NUCLEON INTERACTIONS/CROSS 
SECTIONS 


Estimates of charm production in exclusive neutrino reactions, 
1:14927 
ANTIPROTON-NEUTRON INTERACTIONS/ANNIHILATION 
Study of anti-neutron annihilations at low energy (Total cross 
sections, scattering amplitudes, S-wave unitarity), 1:14868 
(ANL/HEP-CP-75-58) 
REFLECTION COATINGS/REVIEWS 
Application of thin films to solar energy utilization, 1:12831 
ANTS 


See INSECTS 
APPALACHIA/COAL INDUSTRY 
Energy industry: coal and its competition, 1:13480 (CONF- 
7506129-1) 
APPALACHIA/ENERGY POLICY 
Coal policy options of the Appalachian area, 1:13490 
APPALACHIA/WATER QUALITY 
Mineral pathways in small Appalachian streams, 1:14478 
(CONF-7405 13-) 
APPARATUS 
See EQUIPMENT 
APPLIANCES 
See also AIR CONDITIONERS 
WATER HEATERS 
APPLIANCES/HYDROGEN FUELS 
Technical prospects for commercial and residential distribution 
and utilization of hydrogen, 1:12694 
AQUACULTURE 
Process for producing power, fresh water, and food from the sea 
and Sun (Patent), 1:12837 
AQUATIC ECOSYSTEMS/BIBLIOGRAPHIES 
Chemistry and effects of chlorine in aquatic systems a selected, 
annotated bibliography, 1:14495 (ORNL-EIS-82) 
AQUATIC ECOSYSTEMS/BIOLOGICAL MODELS 
Mineral cycling in marine ecosystems, 1:14636 (CONF-740513-) 
Specific-activity and concentration model TT to cesium 
movement in an oligotrophic lake, 1:14512 (CONF-740513-) 
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AQUATIC ECOSYSTEMS/MATHEMATICAL MODELS 
Marine ecosystems with energy circuit diagrams, 1:14466 
AQUATIC ECOSYSTEMS/RESEARCH PROGRAMS 
Proceedings of the National Environmental Research Park 
— ET Idaho Falls, Idaho, October 22, 1974, 1:14334 
‘ONF-741053-) 
AQUATIC ORGANISMS 
(Unspecified biota characteristic of aquatic ecosystems.) 
See also CRUSTACEANS 
FISHES 
PLANKTON 
AQUATIC ORGANISMS/DAILY VARIATIONS 
Metabolic indicator of photoperiodic timing (Lemna perpusilla), 
1:14590 
AQUATIC ORGANISMS/METABOLISM 
Metabolic indicator of photoperiodic timing (Lemna perpusilla), 
1:14590 
AQUIFERS/RESISTIVITY LOGGING 
Quantification of surface conductivity in clean sandstones 
(Evaluation of fresh water aquifers), 1:14292 
ARC WELDING/HEALTH HAZARDS 
Elemental abundance variation with particle size in aerosols 
from welding operations, 1:14358 (CONF-740701-) 
ARCHAEOLOGICAL SPECIMENS 
Old and new findings from Hallstatt, 1:15350 (ORNL-tr-4055) 
ARCTIC REGIONS/ISOTOPE APPLICATIONS 
Cold regions isotope applications, 1:12654 
ARGON/ATOM-MOLECULE COLLISIONS 
Yields of N,(C) from Ar*+N, and XeBr* from Xe*+Br, , 
1:14842 
ARGON/DIFFUSION 
Tritium permeation through materials for steam generator 
systems, 1:13736 
ARGON/ECOLOGICAL CONCENTRATION 
Effects of long-term exposure to supersaturation of dissolved 
atmospheric —_ on juvenile chinook salmon and steelhead 
trout in deep and shallow test tanks, 1:14787 (CONF-741033- 


) 
ARGON/ENERGY LEVELS 
Use of the hot-electron mirror machine INTEREM as a high-Z 
ion source, 1:14821 
ARGON/THERMODYNAMIC PROPERTIES 
Study of the melting of simple substances under high pressures, 
1:13647 (UCRL-Trans- 10993) 
ARGON 36/ISOTOPE SEPARATION 
122. The thermal diffusion column. X. On the theory of 
quantitative separation of gas mixtures, 1:13819 (MLM- 
2236(TR)) 
ARGON 37/RADIATION MONITORING 
¢ Isotopic enrichment and pulse shape discrimination for 
measurement of atmospheric *Ar, 1:14401 
ARGON 37/RADIOMETRIC ANALYSIS 
Body composition determination by measurement of total body 
activation products in expired air, 1:13749 (CONF-741040- 
P2) 
ARGON 38/ENERGY-LEVEL TRANSITIONS 
Investigation of high-spin states in *Ar (J, 7, lifetimes), 1:15012 
ARGON 38/HIGH SPIN STATES 
Investigation of high-spin states in *Ar (J, 7, lifetimes), 1:15012 
ARGON 38/ISOTOPE SEPARATION 
122. The thermal diffusion column. X. On the theory of 
quantitative separation of gas mixtures, 1:13819 (MLM- 
2236(TR)) 
ARGON 40/ISOTOPE SEPARATION 
122. The thermal diffusion column. X. On the theory of 
quantitative separation of gas mixtures, 1:13819 (MLM- 
2236(TR)) 
ARGON 40 REACTIONS/ELASTIC SCATTERING 
Argon- and krypton-induced reactions at energies of 4-7 
MeV/amu, 1:15033 
ARGON 40 REACTIONS/FISSION 
Nuclear chemistry (ORNL Chemistry Division Annual Progress 
a = for period ending Nov. 1, 1975), 1:13847 (ORNL- 
) 
ARGON 40 REACTIONS/FUSION REACTIONS 
Nuclear chemistry (ORNL Chemistry Division Annual 
rity for period ending Nov. 1, 1975), 1:13847 (ORNL- 
111 


ARGON 40 REACTIONS/INELASTIC SCATTERING 
Recoil distance lifetimes of rotational states in ™*U, 1:15073 

ARGON 40 REACTIONS/MULTI-NUCLEON TRANSFER 
REACTIONS 


Nuclear chemistry (ORNL Chemistry Division Annual 


Re for period ending Nov. 1, 1975), 1:13847 (ORNL- 


irborne system for mappin tracking extended ray 
sources, 714391 (E 83-1685) 
ARGON 41/RADIOMETRIC ANALYSIS 
Body composition determination by measurement of total body 
-— products in expired air, 1:13749 (CONF-741040- 


ARGON 41/STACK DISPOSAL 
Airborne system for mapping and tracking extended gamma ray 
sources, 1:14391 (EGG-1183-1685) 
ARGON IONS/ION-MOLECULE COLLISIONS 
Observation of luminescent spectra in low energy ion-neutral 
collisions. Progress report for period June 1, 1975-May 31, 
1976, 1:14831 (COO-2718-4) 
ARGONNE NATIONAL LABORATORY 
See ANL 


ARIZONA/ENERGY SOURCES 

Rural industrialization: the case of Four Corners, 1:13450 

(CONF-7506125-) 
ARIZONA/HYDROELECTRIC POWER 

Converting Salt River reservoirs into pumped storage facilities, 

1:13378 
ARKANSAS/FORESTS 
Forest population structure in the southeastern United States, 
1:14411 (EDFB-IBP-75/14) 
AROMATICS 
See also TERPHENYLS 
TOLUENE 
AROMATICS/ELECTRONEGATIVITY 

Gas phase proton affinitics of molecules in excited electronic 
states by i ion cyclotron resonance spectroscopy 
(Benzaldehyde, cyanobenzene, and pyridine), 1:13831 

AROMATICS/GAS CHROMATOGRAPHY 

Bio-organic analysis, 1:13778 (ORNL-5100) 

AROMATICS/PRODUCTION 

Chemical from coal. Quarterly technical progress report for 

October-December 1975, 1:12420 (FE-1534-25) 
AROMATICS/SYNTHESIS 

Hydrocarbon reforming process with heated aromatic recycle 

(Patent; conversion of aliphatics to aromatics), 1:12534 
ARSENIC/ACTIVATION ANALYSIS 

Development of methods for the neutron activation analysis to 

the determination of essential oe toxic trace elements of 
al and environmental sai application of enzyme 
activity of raw hides, 1:14429 ic NF-740701-) 

Environmental monitoring near urban lead refineries by 
and neutron activation analysis, 1:14354 (CONF-740701-) | 

Environment as reflected in human tissue and hair: a com; 
(Thermal neutron activation analysis), 1:14424 (CONF- 
740701-) 

Mercury, arsenic, cadmium, and cobalt determinations in the 
average Puerto Rican diet using instrumental neutron 
activation analysis, 1:14427 (CONF-740701-) 

Neutron activation analysis studies of marine 
and related marine sediments ( Microstomus aliens. 
1:14483 (CONF-740701-) 

ARSENIC/DEPOSITION 

Evaporation of high vapor pressure materials: some problems 

and some solutions, 1:13597 (ANL/PHY/MSD-76-1 ) 
ARSENIC/EMISSION SPECTROSCOPY 
— methodology and instrumentation, 1:13774 (ORNL- 


5100 
ARSENIC/ENVIRONMENTAL EFFECTS 
Contamination of groundwater by heavy ee from the land 
disposal of fly ash. Technical c= , June 1, 1975- 
February 29, 1976 (As, Ca, Cd, Cr, Cu, e, Hg, Pb, Zn), 
1:14494 (COO-2727-3) 
ARSENIC/GAS CHROMATOGRAPHY 
Advanced methodology and instrumentation, 1:13774 (ORNL- 
5100) 
ARSENIC/HEALTH HAZARDS 
Mercury, arsenic, cadmium, and cobalt determinations in the 
average Puerto Rican diet using instrumental neutron 
activation analysis, 1:14427 (CONF-740701-) 
ARSENIC/MONITORING 
Environmental monitoring near urban lead refineries by 
and neutron activation analysis, 1:14354 (CONF-740701-) 
ARSENIC 76/BETA-MINUS AY 
Nuclear orientation of “*As (Angular distributions), 1:15028 
ARSENIC ALLOYS 
See ARSENIDES 
ARSENIC ISOTOPES/NEUTRON REACTIONS 
Production of isomers by the cyclic activation method (14.8 
MeV; isomeric cross section ratios), 1:15013 (CONF-740701- 
) 


Fs 83S ARSENIC ISOTOPES/NEUTRON REACTIONS 
ARGONNE ZGS 


ARSENIDES/KNIGHT SHIFT 

Evidence for a conducti | transition from 

or of NMR in CeP and CeAs, 1:13706 
ARTHROPODS 


See also 


NSECTS 
ARTHROPODS/FOOD CHAINS 
Fallout cesium-137 and mineral-clement distribution in food 
granitic-outcrop ecosystems, 1:14450 (CONF- 
-) 
tos monitoring studies, phases Il. Final report, 
(UCRL-52011) 


See also FLY ASH 
ASHES/AGGLOMERATION 
Pipeline gas by hydrogasification (HYGAS process), 1:12358 
ipeline gas ification (HYGAS process), 1:12344 
CERDA-76.30 
Molten salt combustion and gasification process, 1:12363 
(ERDA-111-75/1) 
utonium uptake by a soil microorganism, Aspergillus niger, 
1:14780 (NERC-LV-539-37) 
ASPHALTS/CHEMICAL ANALYSIS 
Quantitative method using differential infrared spectrometry for 
the determination of compound t absorbing in the 
carbonyl region in asphalts, 113783 
ASSIGNMENTS 
See ALLOCATIONS 
ASTROCYTOMAS 
See NEOPLASMS 
ASTRON/NEUTRAL ATOM BEAM INJECTION 
Steady-state thermonuclear power generation in a two-energy- 
component Astron device, 1:15155 
ATLANTIC OCEAN 
See also NORTH SEA 
ATLANTIC OCEAN/HEAT TRANSFER 
Energy exchange at the surface of the western North Atlantic 
Ocean. Technical report, 1:12728 (AD/A-007296) 
ATMOSPHERIC PREC ATIONS 
See also RAIN 
ATMOSPHERIC PRECIPITATIONS/CONTAMINATION 
lodine-129: a study of its transport in the environment and 
distribution in biological systems. ress report, June 1, 
1975-May 31, 1976 (Includes '*"1), 1:14390 (COO-2450-3) 
ATMOSPHERIC PRECIPITATIONS/RADIATION 
MONITORING 
lodine-129: a study of its transport in the environment and 
distribution in biological systems. Progress report, June 1, 
1975-May 31, 1976 (Includes '?"1), 1:14390 (COO-2450-3) 
ATOM-ATOM COLLISIONS/ENERGY TRANSFER 
Energy transfer between slowly moving atoms: the case of no 
crossing point, 1:14837 
ATOMIC BOMBS 
See NUCLEAR WEAPONS 
ATOMIC EXPLOSIONS 
See NUCLEAR EXPLOSIONS 
ATOMIC WEAPONS 
See NUCLEAR WEAPONS 
ATOM-MOLECULE COLLISIONS/EXCITATION 
Yields fac) from Ar*+N, and XeBr* from Xe*+Br, , 
1:1484 
ATOMS/ABSORPTION SPECTROSCOPY 
Isotope shift Zeeman technique for detection of atoms and 
molecules, 1:14350 (CONF-740701-) 
ATOMS/EXCITED STATES 
Coherence in multilevel systems. Il. Description of a multilevel 
system as two levels in contact with a population reservoir 
(Density matrix), 1:14843 
ATOMS/POTENTIAL ENERGY 
Ab initio effective potentials for atoms of the first three rows of 
the periodic table (Tables, coreless Hartree-Fock effective 
tential), 1:14822 (COO-3077-105) 
ATOMS/SPECTRAL SHIFT 
Isotope shift Zeeman technique for detection of atoms and 
1:14350 (CONF-740701-) 


pressure 


(Adenosine tri te.) 
ATP/CHEMICAL REACTIONS 
EPR study of manganese(II) binding to 55'-ATP, hemoglobin, 
and hemocyanin, 1:13824 
ATROPHY/RADIOINDUCTION 
Effect of '“*Ce inhaled in fused-clay particles on the 
tracheobronchial lymph nodes, 1:14727 (CONF-740930-) 
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AUSTRALIA/ENERGY CONSUMPTION 

Energy crisis, 1:13474 (INIS-mf-2006) 

AUSTRALIA/NUCLEAR POWER 

Nuclear Science and Technol Branch 1975: Power 

and Energy Program, 1:12 (AAEC/PR-42-P) 
AUSTRALIA/WELL DRILLING 
—— the dog-legs and jump-shifts in pressure profile plots, 
1:12495 
tudy on the effects of the energy crisis and 55 speed limit 
in Michigan, 1:13472 (PB-241843) ay 
AUTOMOBILES/AFTERBURNERS 
Exhaust gas purifying device (Patent), 1:13578 
AUTOMOBILES/CATALYTIC CONVERTERS 

Auto — control catalyst on silica cloth support (Patent), 

Dual pu auto exhaust catal (Patent), 1:13584 

AUTOMOBILES/EXHAUST GAS 

Automobile air pollution. Part 1. Abatement through 
management and planning. A bibliography with abstracts. 
Period covered by report: 1970-December 1974 (89 
citations), 1:13577 (NTIS/PS-75/309) 

Experimental carcinogenicity and bioassays of automobile 
exhaust condensate and its polycyclic aromatic hydrocarbons, 
1:14377 

Hydrogen-enrichment-concept preliminary evaluation. Final 
report (On-board for automobiles), 
1:13588 (TEC-75/007) 

Optimization of automotive engine efficie 
Technical report, 1:13576 (AD-A-009897) 

AUTOMOBILES/FUEL CONSUMPTION 

Gasoline consumption, 1:13534 (PB-246220) 

Hydrogen-enrichment-concept preliminary evaluation. Final 
report (On-board production of hydrogen for automobiles), 
1:13588 (TEC-75/007) 

Technological improvements to automobile fuel consumption. 
Volume IIb: Sections 24 and 25 and appendixes A through I. 
Final report, June 1973-January 1974, 1:13568 (PB-238679) 

AUTOMOBILES/FUEL ECONOMY 
Automobile fuel use and conservation., 1:13571 
AUTOMOBILES/FUEL SYSTEMS 

Means for cleaning exhaust gas in a reciprocating - t 

automobile engine (Patent; design includes auxiliary nhs y 
ug for each cylinder), 1:13581 
AUTOMOBILES/GAS TURBINES 

Automotive gas turbine ceramic regenerator — and 
reliabilit eregeen. ess report, July 1, 1975-September 
30, 1975, 1:13573 (COO-2630-4) 

AUTOMOBILES/HYDROGEN FUELS 

Automotive fuel-saving system with on-board ear 
generation and injection into I.C. engines, 1:1269 

Development of a liquid hydrogen car, 1:12702 

Hydrogen-enrichment-concept preliminary evaluation. Final 
report (On-board production of hydrogen for automobiles), 
1:13588 (TEC-75/007) 

Prototype hydrogen automobile using a metal hydride (Engine 
conversion, iron-titanium storage system, and design of related 
controls and safety equipment), 1:12706 

System consideration of the cryogenic storage tank for liquid 
hydrogen fueled vehicles and the resulting tank concept for a 
passenger car, 1:12689 

Use of hydrogen in automotive engines, 1:12709 

Water induction in h ope IC engines, 1:12701 

AUTOMOBILES/HYDROGEN GENERATO 

Hydrogen-enrichment-concept preliminary evaluation. Final 
report (On-board production of hydrogen for automobiles), 
1:13588 (TEC-75/007) 

AUTOMOBILES/HYDROGEN STORAGE 

Automotive hydride tank design, 1:12707 

Prototype hydrogen automobile using a metal hydride (Engine 
conversion, iron-titanium storage system, and design of related 
controls and safety equipment), 1:12706 

System consideration of the cryogenic storage tank for liquid 
hydrogen fueled vehicles and the resulting tank concept for a 
passenger car, 1:12689 

Use of hydrogen in automotive engines, 1:12709 

AUTOMOBILES/MECHANICAL TRANSMISSIONS 

Ford/ERDA continuously variable transmission. Phase I. 
Transmission design. Progress report No. 6, October |- 
December 31, 1975, 1:13572 (COO-2674-6) 

AUTOMOBILES/POLLUTION CONTROL EQUIPMENT 

Means for cleaning exhaust gas in a cre a iston type 
automobile engine (Patent; design includes auxiliary spark 
plug for each cylinder), 1:13581 

Method for removing oxides of nitrogen from gaseous mixtures 
(Patent; removal of nitrogen oxides by reactive absorption), 
1:13583 


and emissions. 


ARSENIDES/KNIGHT SHIFT 84S Po 


AUGUST 1976 


AUTOMOBILES/SUPERCHARGERS 
System for utilizing waste heat of an internal combustion engine 
(Patent), 1:13574 
oo of crisis and 55 mph speed limi 
on the effects of the ene imit 
in Michi an, 1:13472 
AUTOMOTIVE FU FUELS 
See also HYDROGEN FUELS 
Automotive fuel-saving system with on-board hyd 
generation and injection into I.C. engines, 1:12697 
Crash test of a 0 ——— automobile (Details of 
conversion of U.S. Postal Service Mail truck to hydrogen- 
fueled operation), 1:12705 
H n-powered mass transit system, 1:12708 
an Peatetine bed drogen automobile using a metal hydride (Engine 
pr iron-titanium storage system, and design of related 
— and safety equipment), 1:12706 
Use of h n in automotive engines, 1:12709 
AUTOMO FUELS/ADDITIV 
Gasoline additive (Patent), 1:13589 (AD/A-006046) 
Performance of army engines with leaded and unleaded gasoline. 
Phase II. Field study evaluation. Final report, November 1973- 
November 1974, 1:13585 (AD/A-005577) 
AUTOMOTIVE FUELS/MIXTURES 
Hydrogen-enrichment-concept preliminary evaluation. Final 
a, each (On-board production of hydrogen for automobiles), 
3588 (TEC- 75/007) 
AUTOMOTIVE FUELS/PERFORMANCE 
Development of a liquid hydrogen car, 1:12702 
ic tests of hydrogen-powered IC engines, 1:12703 
Modification techniques and performance characteristics of 
hydrogen-powered IC engines: state of the art, 1975 (Engine 
parameters, modifications, operatin conditions, running 
characteristics, performance), 1:12704 
Water induction in hydrogen-powered IC engines, 1:12701 
AUTOMOTIVE FUELS/PERF RFORMANCE IG 
Gasoline additive (Patent), 1:13589 (AD/A-006046) 
AUTOMOTIVE FUELS/RESEARCH PROGRAMS 
Materials problems using synthetic fuels in engine combustors. 
Final report, 1 Jul-31 Dec 1974, 1:13587 (AD-A-009810) 
AUTOMOTIVE FUELS/TEST FACILITIES 
Development of a bench procedure for evaluating the 
effectiveness of dispersant-detergent he additives. Phase 
Il. Final report, 1:13586 (AD/A-006580 
AUTORADIOGRAPHS 
See IMAGES 
AUTORADIOGRAPHY /DIELECTRIC TRACK DETECTORS 
Tests using solid-state track detectors in radiotoxicological 
analysis laboratories, 1:14112 (LF-tr-112) 
AVIATION FUELS 
See also HYDROGEN FUELS 
Fuel subsystem characteristics for LH, aircraft (Results from a 
Boeing study in development of a 3000 nautical mile range 
LH, fueled commercial airplane), 1:12700 
ome gouty perspectives on ground requirements of liquid 
rogen air transports, 1:12698 
AVIA FUELS/PERFORMANCE 
be tentials for conventional aircraft when powered by 
ydrogen-enriched gasoline (In flight injection of hydrogen 
noe fuel consumption and lowers emission levels), 


1:12699 
and cost of producing ao and other 


Thermal efficie 
synthetic ai fuels from coal, 1:1267 


BACTERIA 
See also ESCHERICHIA COLI 
HAEMOPHILUS 
SALMONELLA 
BACTERIA/BIOCHEMICAL REACTION KINETICS 
Feasibility of microbial decomposition of organic wastes under 
conditions existing in deep wells, 1:14543 (BERC/RI-76/6) 
BACTERIA/POPULATION DYNAMICS 
Effects of nitrate and phosphate concentration on natural 
uatic bacterial populations, 1:14784 
BACTERIOPHAGES/BIOCHEMICAL REACTION KINETICS 
Bacteriophage-induced inhibitor of a host enzyme, 1:14545 
(COO-2101-26) 
Characterization of an inhibitor causing potassium chloride 
— of an RNA polymerase from T4 phage-infected 
Escherichia coli, 1:14549 


BACTERIOPHAGES/INHIBITION 
Bacteriophage-induced inhibitor of a host enzyme, 1:14545 
(COO?! 1-26) 
Semiclassical dynamics of the ‘SLAC bag’’, 1:14937 
BARIUM/CHEMICAL REACTIONS 


Thermodynamics of chemical species i epee 
technology. Final report, | July 1973-30 June 1974, rs 113640 


(AD/A 8935) 
BARIUM 133/ENVIRONMENTAL EFFECTS 
Environmental baselines by NAA of tree- — ba 
™Se, ™Ba, '*Eu, /sup 110m/Ag), 1:1438 ) 
BARIUM 140/ENERGY ‘LEVEL TRANSITIO 
On-line y-y angular correlations of Ba, 1:15048 
BARIUM CARBONATES/CHEMICAL PREPARATION 
Method for continuous production of barium carbonate 
(Patent), 1:13807 (RFP-Trans-183) 
tal growth, and electric m tic rties 
CoWO, 1:13697 
BARIUM COMPOUNDS/ELECTRICAL PROPERTIES 
Crystal growth, and electrical and magnetic properties of 
Ba,CoWO, 1:13697 
BARIUM ISOTOPES/ISOTOPE SEPARATION 
bere gama radiation pressure laser, isotope separation, 


BARIUM  OXIDES/PHYSICAL RADIATION EFFECTS 
Helium blistering of ceramic coatings on Hastelloy X and Nb-1% 
Zr, 1:13714 
BARYON RESONANCES 
See also Z)RESONANCES 
RESONANCES/DECAY 
rticle production by neutrinos (Review), 1:14859 
BARY IN RESONANCES/REVIEWS 
Almost everything about baryon resonances, 1:14945 
BASEBALL DEVICES/LASER IMPLOSIONS 
Energy and technology review, 1:15192 (UCRL-52000-76-1) 
BATTELLE COAL-CLEANING PROCESS 
See BATTELLE HYDROTHERMAL COAL PROCESS 
BATTELLE HYDROTHERMAL COAL 
PROCESS/FLOWSHEETS 
Environmentally acceptable solid fuels by the Battelle 
hydrothermal coal process, 1:12330 
BATTERIES (ELECTRIC) 
See ELECTRIC BATTERIES 
BATTERY SEPARATORS/DESIGN 
Sodium borate glass compositions for reversible batteries 
(Patent), 1:13409 
BEAGLES/BIOLOGICAL RADIATION EFFECTS 
Pulmonary lesions induced by inhaled plutonium in beagles 
(Pu or 1:14738 
Radiation induced skeletal changes in beagle: dose rates, dose, 
and age effect analysis from **Ra, 1:14739 
Some similarities of radium and plutonium toxicity in the beagle 
man (Extrapolation of **Ra, **Ra, and **Pu from dogs to 
an), 1:14717 
BEAGLES/JUVENILES 
Skeletal retention of 7°Pu(IV) in beagles injected at three 
months of age, 1:14766 
BEAGLES/RADIATION DOSE DISTRIBUTIONS 
Correlations between the metabolic behavior of inhaled and 
injected plutonium in beagle dogs (*°Pu), 
1:1 
Dosimetry of *°Pu and ?**Ra in man and animals, 1:14718 
BEAGLES/RADIONUCLIDE KINETICS 
239Pu(IV): skeletal dosimetry in the beagle, 1:14767 
Correlations between the metabolic behavior of inhaled and 
intravenously injected plutonium in beagle dogs (7*Pu), 
1:14769 
Induction of osteogenic sarcoma ric plutonium 
(*Pu(IV)) in 1: 
Morphometric and autoradiographic study of the ulna and 
second lumbar vertebral body of young adult beagles (*°Pu 
distribution and retention), 1:14768 
Skeletal retention of **Pu(IV) in beagles injected at three 
months of age, 1:14766 
Subcellular distribution of **Pu(IV) in beagle livers as 
determined by zonal centrifugation and isoelectric focusing, 


1:14771 

BEAM BENDING MAGNETS/DESIGN 

General ion-optical correction element, 1:14012 (LA-6006-MS) 
BEAM CURRE /LIMITING VAL’ UES 

lon beam limits, 1:14815 (LA-6153) 
BEAM INJECTION HEATING/RESEARCH PROGRAMS 

~— of plasma heating by intense relativistic electron beams, 
215144 (UCI- 34P207X3) 


FC 85S BEAM INJECTION HEATING/RESEARCH PROGRAMS 
L 
B 


BEAM MONITORS/IONIZATION CHAMBERS 
Design and performance of simple targeting efficiency monitors 
wea igh energy physics experimental areas, 1:14203 
STRIPPERS/DESIGN 
High density neutral gas jet target as a windowless stripper, 


BEAM STRIPPERS/HEATING 
Lifetimes of carbon stripping foils, 1:14045 
BEAM STRIPPERS/HEAVY ION REACTIONS 
Thin foils for beam-foil spectroscopy, 1:14062 
(ANL/PHY/MSD-76-1) 
BEAM STRIPPERS/LIFETIME 
a foils as heavy ion strippers, 1:14061 (ANL/PHY/MSD- 
6-1) 
Lifetimes of carbon stri 
BEAM STRIPPERS/OPE! 
High density neutral gas jet target as a windowless stripper, 
1:14047 


BEAM STRIPPERS/REVIEWS 
Stripping in foils and gases, 1:14044 
BEAM-PLASMA SYSTEMS/BREMSSTRAHLUNG 
Electromagnetic brake, .1:15184 (UCRL-77892) 
BEAM-PLASMA SYSTEMS/FOKKER-PLANCK EQUATION 
Kinetic theory of a relativistic beam, 1:15188 
BEAM-PLASMA SYSTEMS/RESEARCH PROGRAMS 
Study of plasma heating by intense relativistic electron beams, 
1:15144 (UCI-34P207X3) 
BEAN PLANT 
See PHASEOLUS 
BEARINGS/FRICTION 
Sodium technology and bea gas seal development programs. 
Annual technical vernment fiscal year 1975 
— 1:12993 (AL ERDA-13154) 
B 


See INSECTS 
BENFIELD PROCESS/EQUIPMENT 
Synthane process, 1:12345 (ERDA-76-30-2) 
BENZALDEHYDE/ELECTRONEGATIVITY 
Gas phase proton affinities of molecules in excited electronic 
states by ion cyclotron resonance spectroscopy 
(Benzaldehyde, cyanobenzene, and pyridine), 1:13831 
BENZOIC ACID/ACTIVATION ANALYSIS 
Accurate determination of major oxygen in inorganic and 
organic reagents and industrial materials as a check of purity 
and stoichiometry, 1:13747 (CONF-741040-P2) 
oe of experimental lung tumors in hamsters: the 
ects of carrier dust (Diethylnitrosamine, 7/sup H/- 
dibenz(c,g) carbazole, dibenz(a, a pyrene), I: 14626 
BENZOPYRENE/CARCINOGENES 
Morphogenesis of experimental lung tumors in hamsters: the 


foils, 1:14045 
TION 


effects of carrier dust (DiethyIni ine, 7/su ea 
dibenz(c,g) carbazole, dibenz(a,i) pyrene), 1:1 
BENZOPYRROLES 


See INDOLES 
BERKELIUM/SOLUTION HEAT 
Chemistry of transuranium elements, 1:13852 (ORNL-5S111) 
BERKELIUM 249/ISOTOPE PRODUCTION 
Transuranium Processing Plant semiannual report of production, 
status, and plans for period ending June 30, 1975, 1:13857 
(ORNL-5084) 
BERYLLIUM/BIOLOGICAL E 


FFECTS 
Systematic study of biochemical effects of heavy metal pollution. 


Program of the research and preliminary results on cadmium 
and lead (Cd, Zn, Se, Hg. Cr, Pb, V, Ni, Be, ‘Cd, *S, Pb, 
rats), 1:14564 (EUR-5333e) 
BERYLLIUM/DEPOSITION 
Evaporation of high vapor pressure materials: some problems 
and some solutions, 1:13597 (ANL/PHY/MSD-76-1 ) 
BERYLLIUM/ELECTRON COLLISIONS 
Simultaneous integral measurement of electron energy and 
charge albedos (0.1- to 1.0-MeV electrons), 1:15104 
BERYLLIUM/FERMI LEVEL 
Magnetoacoustic attenuation in single crystal beryllium. 
echnical memo., 1:13639 (AD/A-006187) 
BERYLLIUM/MAGNETIC RESONANCE 
Magnetoacoustic attenuation in single crystal beryllium. 
echnical memo., 1:13639 (AD/A 187) 
BERYLLIUM/NEUTRON REACTIONS 
New particle production by neutrons (250 GeV/c, Drell-Yan 
model, cross sections), 1:14888 
BERYLLIUM/PROTON REACTIONS 
Large-P/sub ndicular/ distribution and characteristics of 
the fireball (Cross sections), 1:14878 
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BERYLLIUM/SWELLING 
Reduction of surface erosion caused by helium blisteri 
sintered beryllium and sinteredaluminum powder, |: 5324 
(CONF-760209-14) 
BERYLLIUM 11/ENERGY LEVELS 
Spectroscopic utility of the two-proton pick-up (*Li, "B) 
reaction, 1:15010 
BERYLLIUM 'FLUORIDES/CORROSIVE EFFECTS 
Corrosion resistance of type 316 stainless steel to Li,BeF, 
1:13666 
BERYLLIUM MODERATORS 
See BERYLLIUM 
BETA BACKSCATTERING GAGES 
See RADIOMETRIC GAGES 
BETA DECAY/REVIEWS 
Weak interactions: semileptonic weak interactions in nuclei, 


Personnel monitoring measurements, 1:14675 (UCRL-77816) 
BETA PARTICLES/RADIATION MONITORING 
Biochemical monitoring of water after the Cannikin event, 
Amchitka Island, Alaska, August 1974 and chemical 
monitoring from July 1972-June 1974, 1:14509 (USGS-474- 
225 


) 
BETA SOURCES/BIOLOGICAL RADIATION EFFECTS 

Overview of high LET radiation effects in cells, 1:14684 

BETA SOURCES/RADIOMETRIC ANALYSIS 

Proportional counter for monitoring low levels of “Kr and other 

beta- and x-ray-emitting nuclides, 1:14165 
BETA SOURCES/RBE 

Changes in chromosome aberration frequency in Chinese 
hamster liver related to LET and microdose distribution, 
1:14685 

BETATRONS/USES 
Accelerator characteristics as applied to radiation therapy, 
1:13999 (CONF-741040-P2) 

BETAVOLTAIC CELLS/DESIGN 

Miniaturized nuclear battery (Patent), 1:12651 

Schottky barrier betavoltaic battery, 1:12652 
BEVATRON 

(6.2-GeV proton synchrotron at LBL.) 
BEVATRON/DUOPLASMATRONS 

Heavy ion source development at the Bevatron, 1:14033 
BI-GAS PROCESS/CATALYSTS 

BI-GAS process for the generation of pipeline gas, 1:12357 
(ERDA-111-75/1) 

BI-GAS PROCESS/FLOWSHEETS 

BI-GAS process for the generation of pipeline gas, 1:12357 
(ERDA-111-75/1) 

High Btu gas from coal: status and prospects, 1:1238 
PERC/IC-76-1) 

BI-GAS PROCESS/PILOT PLANTS 

BI-GAS process for the generation of pipeline gas, 1:12357 
(ERDA-111-75/1) 

BI-GAS PROCESS/RESEARCH PROGRAMS 

BI-GAS process for the generation of pipeline gas, 1:12357 
(ERDA-111-75/1) 

BI-GAS process for the generation of pipeline gas, 1:12343 
(ERDA-76-30-2) 

Gas generator research and development BI-GAS process. 
a report, October-December 1975, 1:12370 (FE- 
1207-9) 

BILE DUCTS 
See BILIARY TRACT 
BILIARY TRACT/PHYSIOLOGY 
oe green labeled with '**I for dynamic studies of the 
system ('"I, '*51), 1:14595 (BNL-20958) 
BINARY ALLOY SYSTEMS/OXIDATION 

Interface stability during the oxidation of binary alloys, 1:13662 
(ORNL-5116) 

BINARY ALLOY SYSTEMS/SEGREGATION 

Computer simulation of phase separation in a quenched binary 
alloy, 1:13616 

BINDERS/AGING 

Cure rate study of isothermally aged Syl 
addendum). Progress report, October- 
1:14302 (MHSMP-76-SA) 

BINDERS/THERMAL CONDUCTIVITY 

Effect of heat treatment temperature on binder thermal 

(Pitch; polyfurfuryl alcohol), 1:13723 (LA- 


6181) 
BIOLOGICAL EVOLUTION 
Maintenance of allozyme a in experimental 
pulations of Drosophila, 1:14578 
BIO ICAL MATERIALS 
(See also specific biological materials.) 
See also BIOMASS 
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BETA DOSIMETRY 


ROOTS 
TISSUE EXTRACTS 
TISSUES 


URINE 
BIOLOGICAL MATERIALS/CHEMICAL ANALYSIS 
Analytical techniques for the determination of 20 trace elements 
in biological samples by means of instrumental thermal 
neutron activation analysis, 1:14422 (CONF-740701-) 
BIOLOGICAL MATERIALS/ELECTRON MICROSCOPY 
Modified airlock door for the introduction specimens 
into the JEM 100B electron microscope, 1:142 
BIOLOGICAL MATERIALS/RADIOCHEMICAL ANALYSIS 
Determination of plutonium in environmental samples. I. 
Development of methods, 1:13767 
Determination of plutonium in environmental samples. II. 
Procedures, 1:13768 
BIOLOGICAL REPAIR/INHIBITION 
Absence of specificity in inhibition of DNA repair replication by 
DNA- bere agents, cocarcinogens, and steroids in human 
cells, 1:1465 
BIOLOGY/RESEARCH PROGRAMS 
Theoretical Division annual report, FY 1975 (LASL), 1:14974 
(LA-6193-PR) 
BIOMASS 
— growing organic matter such as plants, trees, grasses, and 
See also PLANTS 
BIOMASS/TEMPERATURE DEPENDENCE 
Thermal stress in Thalassia tetudinum, 1:14531 (TID-26952) 
BIOMEDICAL RADIOGRAPHY 
See also FLUOROSCOPY 
Further results in nuclear scattering radiography, 1:15117 
Proton (and other heavy charged particle) radiography in 
medical diagnosis, 1:14286 
BIOMEDICAL RADIOGRAPH Y/CHARGED-PARTICLE 
TRANSPORT 
Heavy particle radiography, 1:15115 
BIOMEDICAL RADIOGRAPHY/DATA ANALYSIS 
Radiographic applications of receiver operating characteristic 
(ROC) curves, 1:14258 
BIOMEDICAL RADIOGRAPHY/DATA PROCESSING 
Implications of a ‘’Noisy’’ observer to data processing 
techniques, 1:14238 (CONF-750750-2) 
BIOMEDICAL RADIOGRAPHY/IMAGES 
Some thoughts on the selection of screen-film combinations and 
evaluation of their imagin tformances (Diagnostic 
radiography), 1:14593 {CONE -751175-1) 
BIOPHYSICS/RESEARCH PROGRAMS 
Theoretical Division annual report, FY 1975 (LASL), 1:14974 
(LA-6193-PR) 
BIRDS 
See also PIGEONS 
BIRDS/ANIMAL BREEDING 
Status and nesting of Ferruginous Hawks (Buteo regalis) in 
Washington, 1:14537 (BNWL-SA-5602) 
BIRDS/BEHAVIOR 
Status and nesting of Ferruginous Hawks (Buteo regalis) in 
Washington, 1:14537 (BNWL-SA-5602) 
BISMUTH/DEPOSITION 
Evaporation of high vapor pressure materials: some problems 
and some solutions, 1:13597 (ANL/PHY/MSD-76-1) 
BISMUTH/MASS TRANSFER 
Engineering development studies for molten-salt breeder reactor 
processing No. 21, 1:12591 (ORNL/TM-4894) 
BISMUTH/VOLTAMETRY 
—— programs: molten-salt reactor program, 1:13775 (ORNL- 
5100) 


BISMUTH 203/ELECTRON CAPTURE DECAY 
Electron capture decay of 7Bi (Decay scheme), 1:15066 
(COO-1799 9-49) 
BISMUTH 204/DOSIMETRY 
Radiation dosimetry of “Bi- and ?Bi-citrates, 1:14677 
BISMUTH 204/ELECTRON CAPTURE DECAY 
Electron capture decay of *Bi (Decay scheme), 1:15065 
(COO-1779-49) 
BISMUTH 205/BETA-MINUS DECAY 
N and O conversion lines from the 2.3-keV transition in ?Pb, 
1:15060 (COO-1779-49) 


BISMUTH 205/ELECTRON CAPTURE DECAY 
Electron capture decay of Bi (Decay scheme), 1:15067 
(COO-1779-49) 
BISMUTH 206/DOSIMETRY 
Radiation dosimetry of Bi- and *Bi-citrates, 1:14677 
BISMUTH 209/PHOTONUCLEAR REACTIONS 
Systematic discrepancy in photoneutron cross sections for 
medium and heavy nuclei, 1:15031 
BISMUTH 209/PROTON REACTIONS 
Interaction of 0.6-300 GeV protons with U, Bi, Au, and Ag; 
mica track detector study, 1:15083 
BISMUTH 209/XENON 136 REACTIONS 
Study of the reaction Bi + *Xe (1130 MeV: charge, K. E., 
and angular distributions, reaction mechanism), 1:15069 
BISMUTH ALLOYS/DENSITY 
Density of indium-bismuth alloys, 1:13650 
BISMUTH IODIDES/ELECTRONIC STRUCTURE 
High-resolution x-ray photoemission study of the total valence- 
band densities of states of GaSe and Bil,, 1:13735 
BISMUTH ISOTOPES/NEUTRON REACTIONS 
Production of isomers by the cyclic activation method (14.8 
MeV; isomeric cross section ratios), 1:15013 (CONF-740701- 


) 
BLACK CHARGES 
Relativistic 
into a black hole, 1:14803 
BLACK HOLES/MAGNETIC FIELDS 
Relativistic magnetohydrodynamical effects of plasma accreting 
into a black hole, 1:14803 
BLACK HOLES/MASS 
Hadron physics and primordial black holes, 1:14811 
BLACK HOLES/STAR ACCRETION 
Relativistic magnetohydrody ical effects of plasma accreting 
into a black hole, 1:14803 
BLANKETS (BREEDING) 
See BREEDING BLANKETS 
BLOOD/RADIATION DOSES 
Distribution and retention of *S-sodium sulfate in man, 1:14759 
BLOOD/RADIONUCLIDE KINETICS 
Uptake and elimination of radiotungsten in black bullheads, 
1:14513 (CONF-7405 13-) 
BLOOD PLATELETS/BLOOD FORMATION 
Megakaryocytopoiesis, 1:14565 (CONF-760315-2) 
BLOOD PLATELETS/THROMBOPOIESIS 
Production, purification and assay of thrombopoietin. Progress 
report, August 1, 1975-July 31. 1976 (X radiation, *S), 
1:14683 (ORO-4465-15) 
BLOOD SERUM/CHEMICAL COMPOSITION 
Changes in blood chemistry of juvenile steelhead, Salmo 
gairdneri, following sublethal e to nitrogen 
supersaturation, 1:14517 (CONF-741033-) 
BLOWDOWN/CRITICAL HEAT FLUX 
Critical heat flux during blowdown with flow reversal (PWR), 
1:13362 
BLOWDOWN/FLUID FLOW 
Pump behavior in the intact pipe during burst of a parallel line 
(PWR), 1:13327 (GERRSR-1) 
BLOWDOWN/HEAT TRANSFER 
Blowdown heat transfer program. Quarterly Lee rerett. 
— 1975 (BWR, PWR), 1:13311 (ORNL-TM 
5117) 
Blowdown heat transfer phenomena in the scaled BWR test 
system, 1:13292 (GEAP-21126) 
BWR blowdown heat transfer twelfth quarterly rat report, 
April 1-June 30, 1975, 1:13288 (GEAP-13317- 
BWR blowdown heat transfer thirteenth quarterly progress 
_ July 1-September 30, 1975, 1:13289 (GEAP-13317- 
13) 


Quarterly progress report on blowdown heat transfer aa 
— 1975 (LWR’s), 1:13318 (OR NL/TM- 


40) 
BLOWDOWN/HYDRAULICS 
Analysis of a blowdown experiment with the DABBOUS code, 
1:13329 (FRRSR-4) 
BLOWDOWN/TEST FACILITIES 
Blowdown heat transfer program. Quarterly report, 
ny September 1975 (BWR, PWR), 1:13311 (ORNL-TM- 
5117) 
BLOWDOWN/TRANSIENTS 
Two-phase blowdown phenomenon in a small LWR geometry, 
1:13359 
BN-350 REACTOR/REACTOR CHARGING MACHINES 
Brief description of LMFBR fuel handling systems, 1:13044 
BN-350 REACTOR/REMOTE HANDLING EQUIPMENT 
Brief description of LMFBR fuel handling systems, 1:13044 


effects of plasma accreting 
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BOILERS/CHEMICAL EFFLUENTS 
Effects of design and operating variables on NO/sub x/ from 
coal-fired furnaces. Il. Final report, 1:12920 (PB- 
241283) 
BOILERS/DESIGN 
Boiler using combustible fluid (Patent), 1:12909 
Boiler using combustible fluid (Patent), 1:12910 
Peak efficiency solar energy powered boiler and superheater 
(Patent), 1:12847 
BOILERS/FLUE GAS 


Evaluation of sulfur dioxide emission control opti for lowa 
a Final report, Jul 1973-Nov 1974, 1:12919 (PB- 
) 
BOILERS/MODIFICATIONS 


ae 4 modification cost survey for sulfur oxides control by fuel 
substitution. Environmental protection technology series 
(final), 1:12918 (PB-239455) 
BOILING WATER REACTORS 
See BWR TYPE REACTORS 
BONE CELLS/BIOLOGICAL RADIATION EFFECTS 
Theoretical cell alteration model in the context of carcinogenesis 
(Radioinduced carci mesis), 1:14744 
BONE MARROW/BIO ICAL RADIATION EFFECTS 
Plutonium: a possible leukaemic risk, 1:14719 
BONE MARROW/CYTOLOGY 
Bone marrow sinus cell packing: a determinant of cell release 
((Mice)), 1:14628 
BONE MARROW/MORPHOLOGICAL CHANGES 
Chronic radium intoxication: morpho of bone and marrow 
infarcts (Body burden of **Ra in dial painters), 1:14715 
BONE MARROW/RADIATION DOSES 
Distribution and retention of *S-sodium sulfate in man, 1:14759 
BONE MARROW/RADIOSENSITIVITY 
Bone-bone marrow interface (endosteum) potential relationship 
of microenvironments in the regulation of response to internal 
emitters, 1:14742 
BONE MARROW CELLS/BLOOD FORMATION 
Megakaryocytopoiesis, 1:14565 (CONF-760315-2) 
BONE MARROW CELLS/POLYPLOIDY 
Megakaryocytopoiesis, 1:14565 (CONF-760315-2) 
BONE SEEKERS/METABOLISM 
Chemistry of /sup 99m/Tc tracers. II. In vitro conversion of 
tagged HEDP and pyrophosphate (bone-seekers) into 
penne (renal —- Effects of Ca and Fe(II) on in vivo 
istribution, 1:14608 
BONE TISSUES/BIOLOGICAL RADIATION EFFECTS 
Dosimetry of **Pu and 7*Ra in man and animals, 1:14718 
Influence of temporal distribution of alpha dose in bone tumor 
induction (**Pu and *°Es), 1:14734 
Relation of trabecular bone morphology to plutonium and 
radium toxicity (7*Ra and Pu uptake and retention by bone 
tissues), 1:14741 
BONE TISSUES/INTERNAL IRRADIATION 
Plutonium incorporation through ingestion by young animals 
(Mice, rats, and cats), 1:14765 
BONE TISSUES/MICROSTRUCTURE 
Structural variations in spongy bone as revealed by 
measurements of scanning electron micrographs (Structure of 
human bones), 1:14618 
BONE TISSUES/MORPHOLOGICAL CHANGES 
Chronic radium intoxication: morphology of bone and marrow 
infarcts (Body burden of **Ra in dial painters), 1:14715 
BONE TISSUES/PATHOLOGICAL CHANGES 
Influence of age and physicochemical form on the effects of 
239Pu on the skeleton of the rat, 1:14733 
Radiation induced skeletal changes in beagle: dose rates, dose, 
and age effect analysis from **Ra, 1:14739 
BONE TISSUES/PHO ‘ON TRANSMISSION SCANNING 
Instrument for bone mineral measurement using a 
mic : — as the control and arithmetic element, 
1:14 
Measurement of soft tissue overlying bone utilizing board band 
energy spectrum techniques, 1:14153 
BONE TISSUES/RADIATION DOSE DISTRIBUTIONS 
Bone-bone marrow interactions, 1:14778 
BONE TISSUES/RADIOACTIVITY 
Macrodistribution of ***Ra in the skeleton of a radium dial 
inter, 1:14755 
BONE TISSUES/RADIONUCLIDE KINETICS 
Macro-distribution of plutonium in selected bones from an 
abnormal skeleton, 1:14752 
Microscopic distribution of ***Pu deposited in bone from a 
human injection case, 1:14753 
Microscopic distribution of ***Ra in the bones of radium cases: a 
= between diffuse and average ***Ra concentrations, 
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Morphometric and autoradiographic study of the ulna and 
second lumbar vertebral body of young adult beagles (*°Pu 
distribution and retention), 1:14768 

Studies directed toward improving the spatial resolution of the 
distribution of plutonium in bone (Measurements of **Pu 
distribution in ), 1:14777 

Subcellular distribution of some actinide elements in the beagle 
liver, 1:14772 

Uptake and elimination of radiotungsten in black bullheads, 
1:14513 (CONF-7405 13-) 

BONE TISSUES/RADIOSENSITIVITY 

Bone-bone marrow interface (endosteum) potential relationship 
of microenvironments in the regulation of response to internal 
emitters, 1:14742 

Cells at risk from bone-seeking radionuclides: a review 
(Sensitivity of bone cells to feepy and *®Ra), 1:14743 

Some similarities of radium and plutonium toxicity in the beagle 
and man (Extrapolation of **Ra, **Ra, and **Pu from dogs to 
1:14717 


See SKELETON 
P MODEL/DUALITY 

Topological dual bootstrap model and hadron collisions (10 to 
50 GeV/c, multiplicity ratio, symmetry breaking), 1:14951 
(ORO-3992-251) 

BOOTSTRAP MODEL/MULTIPLE PRODUCTION 

Role of collective phenomena in high-energy multiple 

or ee (Rapidity cluster decomposition, cross sections), 
714939 
BOR-60 REACTOR/REACTOR CORES 

Temperature distribution in a BOR-60 reactor core, 1:13028 

(BNWL-tr-166) 
BORON/COMPRESSION STRENGTH 

Strength characteristics of boron aluminum composite subjected 
to combined stresses. Final report, | Jan 1973-30 Jun 1974, 
1:13719 (AD/A-008781) 

BORON/ECOLOGICAL CONCENTRATION 

Effects of age, sex, and pelage plienotype on the elemental 
composition of the old-field mouse, 1:14416 (CONF-740513-) 

Prediction of elemental content in the old-field mouse, 1:14417 
(CONF-7405 13-) 

BORON/TENSILE PROPERTIES 

Strength characteristics of boron aluminum composite subj 
to combined stresses. Final report, | Jan 1973-30 Jun 1974, 
1:13719 (AD/A-008781) 

BORON 10/LITHIUM 6 REACTIONS 

Spectroscopic utility of the two-proton pick-up (*Li, *B) 

reaction, 1:15010 
BORON 11/OXYGEN 16 REACTIONS 
Computing the finite-range distorted-wave Born approximation 
for "N)"C, 1:15011 
BORON 11/PROTON REACTIONS 
Fusion cross sections and reactivities, 1:15002 (COO-2218-17) 
BORON 12/ENERGY LEVELS 
T=2 states in "°C and "B, 1:15006 
BORON CARBIDES/COMPACTING 

Explosive compaction of ceramic and metal powders 
mixtures thereof, 1:13603 (UCRL-Trans-10761) 

BORON CARBIDES/PHYSICAL RADIATION EFFECTS 

HEDL quarterly technical report, April-June 1974. Volume 2. 
Fuels and safety engineering, 1:13211 (HEDL-TME-74- 
2(Vol.2)) 

High burnup instrumented irradiation of boron carbide (YYO2 
experiment), 1:13206 (HEDL-SA-788) 

LMFBR reference control materials semi-annual report, 1:13013 
(HEDL-TME-76-12) 

BORON CARBIDES/REACTIVITY WORTHS 
Eu,O, and B,C worth calculations in fast reactor spectra, 
1:13207 (HEDL-SA-789) 
BORON INJECTION 
See SAFETY INJECTION 
BORON NITRIDES/DIFFUSION 
Metallization on cubic boron nitride, 1:13642 (TT-74-58023) 
BOUNDARY-VALUE PROBLEMS/NUMERICAL SOLUTION 

Adaptive finite difference solver for nonlinear two point 
boundary problems with mild boundary layers, 1:15372 (SU- 
326-P30-40) 

Mixed-hybrid finite element approximations of second-order 
elliptic boundary-value problems. Interim report, 1:15366 
(ORO-3443-59) 

BRAIN/RADIOISOTOPE SCANNING 
Cerebral imaging using “Ga DTPA and the U.C.S.F. multiwire 
roportional chamber positron camera, 1:14149 
BRAKING RADIATION 
See BREMSSTRAHLUNG 
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AUGUST 1976 
BRAZIL/NATURAL RADIOACTIVITY 
Review of the G i project (Natural radioactivity in 
Brazil), 1:14670 ( 3437-3) 
BREAKWATERS 
See DAMS 
BREATH/QUANTITATIVE CHEMICAL ANALYSIS: 
Clinical “CO, breath tests: methodology and 


1:14596 (CONF-75 1027-8) 
BREATH/RADIOMETRIC ANALYSIS 
Body composition determination by measurement of total body 
— products in expired air, 1:13749 (CONF-741040- 


See also GCFR TYPE REACTORS 
LMFBR TYPE REACTORS 
LWBR TYPE REACTORS 
BREEDER REACTORS/REACTOR KINETICS 
Nuclear characteristics of a 1000-MW(e) molten-salt breeder 
reactor, 1:13078 
BLANKETS 
Effect of reactor size on the breedi 
blankets, 1:12999 (COO-2250-13) 
BREEDING BLANKETS/DESIGN 
Mirror reactor blankets (Heat transfer and nuclear 
performance), 1:15239 (UCID-17083) 
Nuclear design of the blanket/shield system for a Tokamak 
Experimental Power Reactor, 1:15241 
Radial blanket design and development. Quarterly 
wan for period ending August 31, 1975 (LMFBR), 1:13026 
ARD-RB-3045-11) 
BREEDING BLANKETS/MAGNETOHYDRODYNAMICS 
Liquid-metal m tohydrodynamics, 1:13547 
BREEDING BLANKETS/PERFORMANCE TESTING 
Radial blanket design and development. Quarterly progress 
report for period ending August 31, 1975 ( LMFBR). 1:13026 
(WARD-RB-3045-11) 
BREMSSTRAHLUNG/ACCELERATOR FACILITIES 
Bremsstrahlung convertors: materials design and development, 
1:14069 (SAND-75-0655) 


economics of LMFBR 


BREMSSTRAHLUNG/EMISSION 
Electromagnetic brake, 1:15184 (UCRL-77892) 
BRICKS/ECONOMICS 


Production of flyash-based structural materials. Period of 
tformance: December 1965-Fe 1972. Final 
BRICKS/FABRICATION 
Production of flyash-based structural materials. Period of 
tformance: December 1965-Fi 1972. Final 
BRICKS/PRODUCTION 
Study of coal-associated wastes resulting from the mining, 
processing, and utilization of coal. Quarterly report No. 14, 
oneal 10, 1975-August 9, 1975, 1:12429 (FE-1218-2) 
/THERMODYNAMIC PROPERTIES 
of geothermal brines. I. Thermodynamic 
ey roperties of ew NaCl (aq) solutions from 0-300 
, 1:12888 (LBL-4456) 
BROMIDES/RADIOLYSIS 
Chemical physics, 1:13803 (ORNL-5S111) 
BROMINE/ACTIVATION ANALYSIS 
Analytical techniques for the determination of 20 trace elements 
in biological samples by means of instrumental thermal 
neutron activation analysis, 1:14422 (CONF-740701- ) 
Development of methods for the neutron activation analysis to 
the determination of essential and toxic trace elements of 
biological and environmental samples: application of enzyme 
activity of raw hides, 1:14429 (CONF-740701-) 
Environmental monitoring near urban lead refineries by 
and neutron activation analysis, 1:14354 (CONF-740701-) 
BROMINE/ATOM-MOLECULE COLLISIONS 
= —— ) from Ar*+N, and XeBr* from Xe*+Br, , 
BROMINE/MONITORING 
Environmental monitoring near urban lead 
and neutron activation analysis, 1:14354 “Cones 701-) 
BROMOURACILS/BIOLOGICAL RADIATION EFFECTS 
Ultraviolet irradiation of nucleic acids and related compounds. 
Final progress report, 1:14655 (COO-3276-20(82)) 
BROOKHAVEN HICH F H FLUX BEAM REACTOR 
See HFBR REACTOR 
BROWNS FERRY-1 REACTOR/FIRES 
Recommendations related to Browns Ferry Fire, 1:13306 
(NUREG-0050) 


BUSES/ENERGY CONSERVATION 


BROWNS FERRY-! REACTOR/MECHANICAL DRAFT 
COOLING TOWERS 
Electrical supply and controls for induced-draft cooling towers 
at Browns Ferry Nuclear Plant, 1:12950 
BROWNS FERRY-2 REACTOR/FIRES 
Recommendations related to Browns Ferry Fire, 1:13306 
(NUREG-0050) 
BROWNS FERRY-2 REACTOR/MECHANICAL DRAFT 
COOLING TOWERS 
Electrical supply and controls for induced-draft cooling towers 
at saan, Nuclear Plant, 1:12950 
BROWNS FERRY-3 REACTOR/MECHANICAL DRAFT 
COOLING TOWERS 
Electrical supply and controls for induced-draft cooling towers 
at Browns Ferry Nuclear Plant, 1:12950 
BRUCE-1 REACTOR/FAILED ELEMENT DETECTION 
Delayed-neutron systems for failed fuel location in CANDU 
reactors, 1:12991 
BRUCE-2 REACTOR/FAILED ELEMENT DETECTION 
Delayed-neutron systems for failed fuel location in CANDU 
reactors, 1:12991 
BRUCE-3 REACTOR/FAILED ELEMENT DETECTION 
Delayed-neutron systems for failed fuel location in CANDU 
reactors, 1:12991 
BRUCE-4 REACTOR/FAILED ELEMENT DETECTION 
Delayed-neutron systems for failed fuel location in CANDU 
reactors, 1:12991 
BUILDING MATERIALS 
See also BRICKS 
CEMENTS 
CONCRETES 
BUILDING MATERIALS/PERFORMANCE 
Acoustical and thermal performance of exterior residential walls, 
doors, and windows, 1:13531 (NBS-BSS-77) 
BUILDINGS 
See also COMMERCIAL BUILDINGS 
GREENHOUSES 
HOUSES 
OFFICE BUILDINGS 
BUILDINGS/AIR CONDITIONING 
Energy reclaiming multizone air processing system (Patent), 
1:13555 
BUILDINGS/DECOMMISSIONING | 
Demolition and removal of plut« 
Hanford, 1:13924 
BUILDINGS/ENERGY CONSERVATION 
Conference on industrial ore conservation: relationships 
with federal laboratories, 1:13551 (ERDA-76-12) 
BUILDINGS/ENERGY POLICY 
Building energy authority and regulations survey: state activity, 
1:13456 (COM-75-1 1131) 
BUILDINGS/GEOTHERMAL SPACE HEATING 
Utilization of geothermal energy in Klamath Falls, 1:12882 
Utilization of thermal energy at Oregon Institute of Technology, 
rere Falls, Oregon (Heating 440,000 ft? of floor space), 


1:12883 
BUILDINGS/LEGISLATION 
Building energy authority and regulations survey: state activity, 
1:13456 (COM-75-11131) 
BUILDINGS/SOLAR AIR CONDITIONING 
CCMS solar energy pilot study solar heating and cooling systems 
in buildings. Report of the annual meeting, Palo Alto, 
California, August 4-6, 1975, 1:12842 (UMD-4908-5) 
BUILDINGS/SOLAR SPACE HEATING 
CCMS solar energy pilot study solar heating and cooling systems 
in. buildings. Report of the annual meeting, Palo Alto, 
California, August 4-6, 1975, 1:12842 (UMD-4908-5) 
BUILDINGS/SPACE HEATING 
Energy reclaiming multizone air processing system (Patent), 
1:13555 
Heatin —- with fuel saving draft retarder, 1:13553 
BUILDINGS/TEMPERATURE CONTROL 
Thermodynamically integrated buildings (Patent; in-wall liguid 
heat exchangers for controlling building temperature), 
1:13552 
BURNERS/PERFORMANCE TESTING 
Advanced coal gasification system for electric er generation. 
1:12372 (FE-15 14-176) 
BURST CAN MONITORS 
See FAILED ELEMENT MONITORS 
BURST SLUG MONITORS 
See FAILED ELEMENT MONITORS 
BUSES/AUTOMOTIVE FUELS 
Dynamic tests of hy oo ay IC engines, 1:12703 
BUSES/ENERGY CONSERVATIO 
Mass transit and energy Gaaicieaiben, 1:13535 (PB-246232) 


d facilities at 


BREATHING 
See BREATH 
BREEDER REACTORS 
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mits on intercity ue! formance of lice nuc 
consumption, coach and driver utilization, and corporate 1944, 1:12949 (NUREG-0032). 
tability, 1:13537 (PB-247761) ISUNE2: Le computer code for LWR fuel element performance, 
BUSES/GCVERNMENT POLICIES 
Mass transit and energy conservation, 1:13535 (PB-246232) rediaemeetve examination of irradiated fuel rods by pulsed 
BUSES/HYDROGEN FUELS eddy current techniques, 1:12948 (ANCR-1282) 
ic tests of hydrogen-p d IC engines, 1:12703 SST: a computer code to predict fuel response and fission 
a ey ares mass transit system (21-passenger bus; iron- product release from light-water reactor fuels during steady- 
titanium al ), 1:12708 state and transient conditions, 1:13358 
EN STORAGE system (21-pasenger of steady-nate fuel-coolant | thermal detonation 
n-powered mass transit (21 bus; iron- istence of s -state fuel-coolant tion waves, 
alley storage), 1:127 1:13303 (NU-2512-6) 
BUSES/VELOCITY Zirconium metal-water oxidation kinetics program sponsored by 
Effect of variation of speed limits on intercity bus fuel the NRC Division of Reactor Safety Researc 
consumption, coach and driver utilization, and corporate wan report, July-September 1975, 1: TH (ORNL-TM- 
profitability, 1:13537 (PB-247761) 
BUTANE/PRODUCTION BWR TYPE REACTORS/GASEOUS WASTES 
Production of hydrocarbon gases from oil shale (Patent: low Methods for estimating atmospheric transport and dispersion of 
molecular weight paraffinic hydrocarbon gases formed from gaseous light-water-cooled 
reheated and prehy nated organic hydrocarbon portion reactors ( ( )) 
of oil shale), 12800 “a BWR TYPE REACTORS/IN CORE INSTRUMENTS 
BUTANOLS/ELECTROCHEMISTRY Diagnosis of in-core instrument tube vibrations in BWR-4s, 
Application of the Frumkin equation to ea med 1:12954 
capacity data of some aliphatic camenends BWR TYPE REACTORS/LOSS OF COOLANT 
isopentyl alcohol, primary butyl ), I: (Npentancte Fission product release from LWR fuel. Quarterly 
BUTYL ALCOHOLS report, July-September 1975, 1:13312 (ORNL-TM-5143) 
See BUTANOLS Fission product beta and gamma energy release. Quarterly 
BUTYRIC ALCOHOLS — report, July-September 1975, 1:13316 (ORNL-TM- 
See BUTANOLS 156) 
1:13315 ORNL T3154) 5154) 
See also BROWNS FERRY-1 REACTOR BWR REACTORS/MEL WN 


BROWNS FERRY-2 REACTOR 
BROWNS FERRY-3 REACTOR 
DUANE ARNOLD-1 REACTOR 
GE STANDARD REACTOR 
HATCH-1 REACTOR 


Energy balances after hypothetical RPV failure, 1:13365 
(SAND-76-602 1 ) 

Proposal on establishing the composition of the core melt and of 
the reactor concrete for the purposes of investigating the 
interaction between core melt and concrete within t 


MILLSTONE-1 REACTOR 
MONTICELLO REACTOR — of research project RS 154, 1:13366 (SAND-76- 
NINE MILE POINT-1 REACTOR 
PEACH BOTTOM-2 REACTOR = Zr-free molten core material, 1:13367 (SAND-76- 
PEACH BOTTOMS REACTOR Study of the interaction between molten core material and 
reactor concrete, 1:13364 (SAND-76-6020) 
Soe CITIES.2 REACTOR BWR TYPE REACTORS/PRESSURE VESSELS 
Sustained load crack growth in A533-B-I steel under neutron 
irradiation in a water environment, 1:12955 
Blowdown heat transfer program. Quarterly progress report, BWR TYPE REACTORS/RADIATION DOSES 
July-September 1975, 1:13311 (ORNL-TM-5117) Environmental dose profiles from '*N photons near large BWRs 
Blowdown heat transfer phenomena in the scaled BWR test 1:13153 4 
system, 1:13292 (GEAP-21 126) BWR TYPE REACTORS/RADIOACTIVE EFFLUENTS 
BWR blowdown heat transfer twelfth quarterly progress report, Calculation of annual doses to man from routine releases of 
April 1-June 30, 1975, 1:13288 (GEAP-13319- 12) reactor effluents for the purpose of evaluation compliance 
BWR blowdown heat transfer with 10 CFR part 50, appendix 1, 1:13119 (REG/G-1.109(3- 
report, July 1-September 30, 1975, 1:13289 (GEAP-13317- 76)) 
13) BWR TYPE REACTORS/REACTOR ACCIDENTS 
Quarterly progress report on blowdown heat transfer program Instrumentation used in the Heat Transfer Laboratory of 
for October-December 1975, 1:13318 (ORNL/TM-5240) Grenoble for experiments related to light water reactors, 
bare = 3 blowdown phenomenon i in a small LWR geometry, 1:13284 (FRRSR. 11) 
1:13359 BWR TYPE REACTORS/REACTOR CORES 
BWR TYPE REACTORS/CONTAINMENT SYSTEMS Core component vibration monitoring in BWRs using neutron 
Problems arising in analysis of the behavior of BWR, type Mark noise, 1:12953 
III, containment enclosures during an accident, 1: 13328 BWR TYPE REACTORS/REACTOR KINETICS 
(FRRSR-7) ht water reactor industry-nuclear data needs, 1:12951 
BWR TYPE REACTORS/CORE CATCHERS we TYPE REACTORS/REACTOR PROTECTION SYSTEMS 


Containment systems aimed at pocerenanas against the Improved testability provisions for boiling water reactors, 
consequences of hypothetical core-melt accidents, 1:13360 1:13370 
BWR TYPE REACTORS/ECCS BWR TYPE REACTORS/REACTOR SAFETY 
Report regarding the Exxon Nuclear Company Emergency Core Light-water-reactor safety research ram. Quarterly progress 
‘cooling System Non-Jet-Pump-BWR Fuel Heatup Model, report, July-September 1975, 1:13269 (ANL-75- 72) 

1:13323 (PB-240612) Quarterly technical report on water reactor safety programs 
BWR TYPE REACTORS/ENGINEERED SAFETY SYSTEMS sponsored the Nuclear Re ulatory Commission's Division 
Seismic design classification, 1:13129 (REG/G-1.29(Rev.2)(2- of Reactor ety Research, uly-September 1975, |: 13268 

76)) (ANCR-1296) 
BWR TYPE REACTORS/FUEL CANS — of the American Physical Society light water reactor 
Quarterly p progress report on the zirconium metal-water study, 1:13368 
oxidation kinetics program sponsored by the NRC Division of BWR 7 T PER : ACTORS/TRANSIENTS 
Reactor Safety Research for October-December 1975, SST: a computer code to predict fuel response and fission 
1:13319 (ORNL/TM-5248) product release from light-water reactor fuels during steady- 
BWR TYPE REACTORS/FUEL ELEMENT FAILURE state and transient ye my 1:13358 
Collapse behavior of Zircaloy fuel cladding, 1:13280 (CONF- BWR;6 TYPE REACTORS 
760327-1) See GE STANDARD REACTOR 
Creepdown and col of Zircaloy fuel —— Program BY-PRODUCTS/BIOLOGICAL EFFECTS 
pee by the NRC Division of Reactor Safety Research. Selection of a model system to determine the effects of energy 
iohas) report, July-September 1975, 1:13314 roduction by-products on the immune - July 1- 
CORNL- The 31, 1975, 1:14623 (LA-6238- 
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CADMIUM/ACTIVATION ANALYSIS 

Environment as reflected in human tissue and hair: a 
(Thermal neutron activation analysis), 1:14424 (CONF- 
740701-) 

Mercury, arsenic, cadmium, and cobalt determinations in the 
average Puerto Rican diet using instrumental neutron 
activation analysis, 1:14427 (CONF-740701-) 

Neutron activation analysis studies of marine bi species 
and related marine sediments (Microstomus 
1:14483 (CONF-740701-) 

CADMIUM/BIOLOGICAL EFFECTS 
Systematic study of biochemical effects of heavy metal pollution. 
of the research and preliminary results on cadmium 
and lead (Cd, Zn, Se, Hg, Cr, Pb, V, Ni, Be, '°Cd, *S, Pb, 
rats), 1: 14564 
CADMIUM/DEPOS' 
of vapor pressure materials: some 
and some solutions, 1:13597 (ANL/PHY/MSD-76-1) 
CADMIUM/ECOLOGICAL CONCENTRATION 

concentrations in selected Georgia estuarine 

—, with comparative food-habit data, 1:14477 (CONF- 
) 


Role of Spartina alterniflora in the flow of lead, cadmium, and 
r through the salt-marsh ecosystem, 1:14476 (CONF- 
7405 13-) 
CADMIUM/ELECTRONIC STRUCTURE 
Free-atom behavior of Auger electrons in solids, 1:13607 
(CONF-74 1040-P2) 
CADMIUM/ENVIRONMENTAL EFFECTS 
Contamination of groundwater by heavy metals from the land 
disposal of fly ash. Technical June 1, 1975- 
February 29, 1976 (As, Ca, Cd, Cr, Cu, Fe, Hg, Pb, Zn), 
1:14494 (COO-2727-3) 
CADMIUM/HEALTH HAZARDS 
Mercury, arsenic, cadmium, and cobalt determinations in the 
average Puerto Rican diet using instrumental neutron 
activation analysis, 1:14427 (CONF.740701- -) 
CADMIUM ALLOYS/SEGREGATION 
Effect of solute convection upon macrosegregation of off- 
eutectic composite , 1:13615 
CADMIUM COMPOUNDS/DIFFUSION 
Aqueous systems and energy, 1:13801 (ORNL-5S111) 
CADMIUM COMPOU DS/ION EXCHANGE 
Separations chemistry, 1:13791 (ORNL-5111) 
CADMIUM SULFIDE SOLAR CELLS 
Photovoltaic conversion of solar energy for terrestrial 
en held at Cherry Hill, New Jersey, 23-25 October 
973. Volume II. Invited , 1:12835 (PB-236164) 
CADMIUM SULFIDE SOLAR CELLS/DIFFUSION LENGTH 
Electron beam induced current method of determining minority 
carrier diffusion lengths in thin file solar cells, 1:12814 
CADMIUM SULFIDE SOLAR CELLS/EFFICIENCY 
Becquerel effect solar cell, 1:12830 
Low cost CdS-Cu,S solar cells by the chemical spray method, 


and properties of InP/CdS and CulnSe,/CdS solar 
cells, 12822 
Reflection mode of operation of the Cu,S-CdS solar cell, 


1:12818 
CADMIUM SULFIDE SOLAR CELLS/ELECTRICAL 
PROPERTIES 
Evolution of dark current and ‘itance with CdS and 
composition of cuprous sulphide in Cu/sub dS 
tocells, 1: 12812 


CADMIUM SULFIDE SOLAR CELLS/FABRICATION 
effect solar cell, 1:12830 
Evaluation of CdS solar cells as future contender for large scale 
electricity production, 1:12817 
Low cost Cd8-Cu,S solar cells by the chemical spray method, 
Preparation and characterization of Cu/sub x/S and —, films 
on various substrates for photovoltaic junctions, 1:1281 
properties of InP/CdS and CulnSe,/CdS 
cells, 1:128 
CADMIUM SULFIDE SOLAR CELLS/HEAT TREATMENTS 
Material of CdS/Cu,S cells, 1:12813 
ULFIDE SOLAR CELLS/MATHEMATICAL 


Optical properties and theoretical model of the Cu/sub x/S-CdS 
heterojunction, 1:12811 
CADMIUM SULFIDE SOLAR CELLS/MEETINGS 
ee of the international workshop on CdS solar cells, 


CALCIUM/ENVIRONMENTAL EFFECTS 


CADMIUM sarees SOLAR CELLS/OPERATION 
Reflection mode of operation of the Cu,S-CdS solar cell, 
1:12818 


CADMIUM SULFIDE SOLAR CELLS/OPTICAL PROPERTIES 
Optical properties model of the Cu/sub x/S-CdS 
heterojunction, 1:1 
CADMIUM SULFIDE SOLAR CELLS/PERFORMANCE 
LES-6 solar cell experiment after six 1:12768 
Performance of Cu/sub x/S-CdS solar cells after additional Cu- 
treatment, 1:12815 
CADMIUM SULFIDE SOLAR CELLS/PERFORMANCE 


TESTING 
Evaluation of CdS solar cells as future contender for large scale 
electricity production, 1:12817 
Performance and stability of Cu,S-CdS solar cells, 1:12816 
CADMIUM SULFIDE SOLAR CELLS/PHYSICAL RADIATION 


EFFECTS 
LES-6 solar cell experiment after six 1:12768 
CADMIUM SULFIDE SOLAR CELLS/STABILITY 
Evolution of dark current and capacitance with doped CdS and 
composition of cuprous sulphide in Cu/sub x/S-CdS 
1: 12812 
Performance and stability of Cu,S-CdS solar cells, 1:12816 
CADMIUM SULFIDES/PHOTOVOLTAIC EFFECT 
Hydrogen generation by photoelectrolysis of water, 1:12658 
II-VI tovoltaic heterojunctions for solar energy conversion, 
1:12820 
CADMIUM SULFIDES/TARGETS 
—s successful sulphide targets, 1:14066 (ANL/PHY/MSD- 
76-1) 
CADMIUM TELLURIDE SOLAR C 
New look at CdTe solar cells, 1:12821 
CADMIUM TELLURIDES/PHOTOVOLTAIC EFFECT 
II-VI photovoltaic heterojunctions for solar energy conversion, 
1:12820 
CADMIUM TELLURIDES/TRAPS 
Thermally stimulated current measurement of traps in detector- 
grade CdTe (For selecting detector grade CdTe), 1:14131 
CADMIUM-AIR BATTERIES/CATHODES 
Effect of the inert component on mass transfer in the gas phase 
of a porous electrode. II. Oxygen electrode (C hydrophobized 
electrode), 1:13406 
CALCITE/CHEMICAL REACTION KINETICS 
Kinetics of endothermic d ition reactions. I. Steady-state 
chemical steps, 1:13814 
CALCITE/DECOMPOSITION 
Kinetics of endothermic 
chemical steps, 1:13814 
CALCIUM/ACTIVATION ANALYSIS 
Body composition determination by measurement of total 
activation products in expired air, 1:13749 (CONF-741040- 
P2) 
Elemental composition of coal mine dust. Report of 
investigations, 1 Jul 1972-31 Dec 1973, 1:12422 (PB-240145) 
Low dose human calcium assay in vivo via the “Ca(n,a) 
reaction, 1:13748 (CONF-741040-P2) 
CALCIUM/ECOLOGICAL CONCENTRATION 
Base-line data on everglades soil-plant systems: elemental 
pe ag biomass, and soil depth, 1:14451 (CONF- 


Chemical composition of white-tailed deer: whole-body 
concentrations of macro- and micronutrients, 1:14418 
(CONF-740513-) 

Effects of age, sex, and pelage phenotype on the elemental 
composition of the old-field mouse, 1:14416 (CONF-7405 13-) 

Forest-floor nutrient dynamics in southern Appalachian 
hardwood and white pine plantation ecosystems, 1:14639 
(CONF-7405 13-) 

Litter production, decomposition, and nutrient cycling in a 
mixed hardwood watershed and a white pine watershed, 
1:14640 (CONF-7405 13- ) 

Mineral pathways in small Appalachian streams, 1:14478 
(CONF-7405 13-) 

Prediction of elemental content in the old-field mouse, 1:14417 
(CONF-7405 13-) 

Seasonal and annual variations in the quantities of nitrogen, 
potassium, phosphorus, magnesium, calcium, and manganese 
reaching the forest floor as mast in Pennsylvania and Vermont 
forests, 1:14637 (CONF-740513-) 

CALCIUM/EMISSION SPECTROSCOPY 

Simultaneous determination of wear metals in lubricating oils by 
inductively-coupled plasma-atomic emission spectrometry, 
1:13788 

CALCIUM/ENVIRONMENTAL EFFECTS 

Contamination of groundwater by heavy metals from the land 

disposal of fly ash. Technical progress report, June 1, 1975- 


reactions. I. Steady-state 


CALCIUM/ENVIRONMENTAL EFFECTS 


February 29, 1976 (As, Ca, Cd, Cr, Cu, Fe, Hg, Pb, Zn), 
1:14494 (CGO2727-3) 
CALCIUM/METABOLISM 
* Livestock forage and mineral relations on a shrub-steppe 
—_ in northwestern United States (ALE Reserve), 
5 (BNWL-SA-5469) 
CALCIUM/T ARGETS 
Use of mirror surfaced substrates in the prepration of calcium 
targets, 1:14054 (ANL/PHY/MSD-76-1) 
CALCIUM/X-RAY FLUORESCENCE ANALYSIS 
Elemental composition of coal mine dust. Re 
investigations, 1 Jul 1972-31 Dec 1973, 1: Pee (PB-240145) 
CALCIUM 40/ENERGY-LEVEL TRANSITIONS 
In- _ study of the decay of “Sc to “Ca, 1:15017 (COO-1779- 


49) 
CALCIUM 40/NEUTRON REACTIONS 

Projection operator treatment of single particle resonances, 
1715015 (ORO-4856-46) 

CALCIUM 42/HIGH SPIN STATES 

High-spin states in “Ca (J,), 1:15021 
CALCIUM CARBONATES 

See also CALCITE 

CALCIUM CARBONATES/ACTIVATION ANALYSIS 

analysis of urinary calculi, 1:14428 (CONF- 

) 

CALCIUM COMPOUNDS/ACTIVATION ANALYSIS 

Neutron activation analysis of urinary calculi, 1:14428 (CONF- 
740701-) 

CALCIUM FLUORIDES/SPECIFIC HEAT 

Heat capacity anomalies associated with structural 
transformations in B-W and perovskite compounds ( V,Si; 
RbCaF;), 1:13590 (BNL-20805 ) 

CALCIUM IONS/BIOLOGICAL EFFECTS 

Chemistry of /sup 99m/Tc tracers. Il. In vitro conversion of 
tagged HEDP and py (bone-seekers) into 
gluconate (renal agent). Effects of Ca and Fe(II) on in vivo 
distribution, 1:14608 

CALCIUM ISOTOPES/T ARGETS 

Preparation of calcium-separated i targets using small 

samples, 1:14067 (ANL/PHY/MSD-76-1 ) 
CALCIUM OXIDES/USES 

Use of lime, limestone and other carbonate material in the coal 

era, 1:12325 
CALCIUM: SILICATES/PHASE STUDIES 
Microstructure analysis and stress-stain behavior of a model 
refracto m MgO-CaMgSiO,, 1:13698 
CALCULI/ACTIVATION ANALYSIS 
ae activation analysis of urinary calculi, 1:14428 (CONF- 
40701-) 
CALHOUN-1 REA ACTOR INSTRUMENTATION 

Instrument, control, and electrical operating experiences: Fort 

Calhoun Station Unit No. 1, 1:12968 
CALIBRATION STANDARDS/DISTRIBUTION 

Radioactivity Standards Distribution Program, 1973-1974. 

Environmental monitoring series, 1:13854 (PB-240955) 
CALIFORNIA/ENERGY POLICY 

Direct and indirect economic, social, and environmental impacts 
of the of the California nuclear power plants initiative. 
Volume |. Executive summary, 1:13507 (FEA/G-76/258) 

Direct and indirect economic, social, and environmental impacts 
of the passage of the California nuclear r plants initiative. 
Volume 2, 1:13508 (FEA/G-76/259) 

Direct and indirect economic, social, and environmental impacts 
of the of the California nuclear power plants initiative. 
3. 1:13509 (FEA/G-76/260) 

Direct and indirect economic, social, and environmental impacts 
of the of the California nuclear power plants initiative. 
Volume 4. Comments, 1:13510 (FEA/G-76/261 ) 

CALIFORNIA/NUCLEAR POWER PLANTS 

Direct and indirect economic, social, and environmental impacts 
of the passage of the California nuclear power plants initiative. 
Volume 1. Executive summary, 1:13507 (FEA/G-76/258) 

Direct and indirect economic, social, and environmental impacts 
of the passage of the California nuclear power plants initiative. 
Volume 2, 1:13508 (FEA/G-76/259) 

Direct and indirect economic, social, and environmental impacts 
of the p of the California nuclear power wy initiative. 
Volume 3. Appendices, 1:13509 (FEA/G-76/2 


Direct and indirect economic, social, and at nt impacts 
of the et of the California nuclear power plants initiative. 
Volume 4. Comments, 1:13510 (FEA/G-76/261) 

CALIFORNIA/POWER DEMAND 

Direct and indirect economic, social, and environmental impacts 

of the of the California nuclear 
£13508 (FEA/G-76/259) 


r plants initiative. 
Volume 2 


ERA Vol. 1, No. 8 


Direct and indirect economic, social, and environmental i 


of the of the California nuclear —— initiative. 
Volume ppendices, 1:13509 (FEA/G-76/2 

Direct and economic, social, and im) 
of the of the California nuclear pow 


initiative. 
Volume 4. Comments, 1:13510 "16/26 
CALIFORNIUM/CHEMICAL PREPARATI 
Chemistry of transuranium elements, |: (ORNL-S111) 
CALIFORNIUM/CRYSTAL STRUCTURE 
Chemistry of transuranium elements, 1:13852 (ORNL-5111) 
CALIFORNIUM 249/TISSUE DISTRIBUTION 
Subcellular distribution of some actinide elements in the beagle 
liver, 1:14772 
CALIFORNIUM 252/BIOLOGICAL RADIATION EFFECTS 
Changes in chromosome aberration frequency in Chinese 
hamster liver related to LET and microdose distribution, 
1:14685 
CALIFORNIUM 252/ISOTOPE PR 
Transuranium Processing Plant semiannual report of production 
status, and plans for period ending June 30, 1975, 1:13857 
(ORNL- 5084) 
CALIFORNIUM 252/LEGAL ASPECTS 
Safety analysis of doubly encapsulated **Cf medical sources 
(Models ALC, SALC, AT), 1:14710 (SRL-76002) 
CALIFORNIUM 252/NEUTRON SOURCES 
Equipment and operations for preparing **Cf neutron sources 
for interstitial cancer radiotherapy research, 1:12644 
CALIFORNIUM 252/RADIATION DOSE DISTRIBUTIONS 
Personnel exposure experience related to use of **Cf sources, 
1:14669 (CONF-760202-32) 
CALIFORNIUM 252/RBE 
Changes in chromosome aberration frequency in Chinese 
hamster liver related to LET and microdose distribution, 
1:14685 
CALIFORNIUM 252/REGULATIONS 
Safety analysis of doubly encapsulated **Cf medical sources 
(Models ALC, SALC, AT), 1:14710 (SRL-76002) 
CALIFORNIUM 252/SPONTANEOUS FISSION 
Fission cross section measurements on short-lived alpha emitters, 
1:15080 
CALIFORNIUM 252/TISSUE DISTRIBUTION 
Subcellular distribution of some actinide elements in the beagle 
liver, 1:14772 
CALIFORNIUM 252/TRANSPORT 
Safety analysis of doubly encapsulated **Cf medical sources 
(Models ALC, SALC, AT), 1:14710 (SRL-76002) 
CALIFORNIUM 252/USES 
Fifth **Cf utilization meeting shows: **Cf applications becoming 
more diversified, 1:12647 
CALIFORNIUM OXIDES/CRYSTAL STRUCTURE 
Chemistry of transuranium elements, 1:13852 (ORNL-5111) 
CALIFORNIUM OXIDES/THERMODYNAMIC PROPERTIES 
Chemistry of transuranium elements, 1:13852 (ORNL-5111) 
CALORIMETERS/DESIGN 
Advances in fuel rod calorimetry with the ANL FFTF 
calorimeter (Pu content measurement), 1:13762 
COMSAC and MONILLE: safeguards and environmental 
systems (Calorimeter for Pu assay; monitor for low-level 
radioactivity in liquid effluents), 1:14111 
CAMAC SYSTEM 
(Computer Application to Measurement And Control.) 
CAMAC SYSTEM/DATA TRANSMISSION 
ar an introduction into a system of standardized 
— between computers and their peripherals, 1:15358 
( FB-DV-75-05) 
CAMAC SYSTEM/EQUIPMENT INTERFACES 
Block transfers in CAMAC systems, 1:14250 (TID-26616) 
CAMAC SYSTEM/ON-LINE CONTROL SYSTEMS 
CAMAC - an introduction into a system of standardized 
highways between computers and their peripherals, 1:15358 
(BMFT-FB-DV-75-05) 
CAMERAS 
See also GAMMA CAMERAS 
CAMERAS/COORDINATES 
Streak camera time fiducial. a report, October-December 
1975, 1:14241 (MHSMP-76-5 
CAMERAS/SPATIAL RESOLUTION 
High-intensity laser-beam effects on the spatial resolution of a 
streak camera tube, 1:14267 
CAMERAS/SPECIFICATIONS 
Miniature radiation-resistant television camera (Accelerator 
maintenance and operation), 1:13911 
CAMPBELLING CIRCUITS/DESIGN 
Wide range counting-Campbelling nuclear instrumentation 
system (For fission chambers), 1:14139 


92S 


— y: determination -c 

of diagenetic silification of Stekenete Canada) sandstones by 
og of the fluid inclusions, 1:14796 (ERDA-tr-100) 


See NEOPLASMS 
CANDU TYPE REACTORS 
Research and development for Canadian nuclear power, 1:12989 
(AECL-5314) 
CANDU TYPE REACTORS/FAILED ELEMENT DETECTION 
Delayed-neutron systems for failed fuel location in CANDU 
reactors, 1:12991 
Failed fuel location in CANDU-PHW reactors using a feeder 
scanning technique, 1:12990 
CANDU TYPE REACTORS/FUEL ELEMENTS 
Non-destructive determination of burn-up by gamma-scanni 
an assessment of '“Ce/Pr as a fission oaiior in CANDU 
fuels, 1:12988 (AECL-5236) 
CANDU TYPE REACTORS/REACTOR CONTROL SYSTEMS 
Distributed control and instrumentation systems for future 
nuclear power plants, 1:13191 
CANNIKIN EV /ENVIRONMENTAL EFFECTS 
Biochemical monitoring of water after the Cannikin event, 
Amchitka Island, Alaska, August 1974 and chemical 
“Tig from July 1972-June 1974, 1:14509 (USGS-474- 


) 
CANONICAL EQUATIONS 
See DIFFERENTIAL EQUATIONS 
CAPACITORS/PERFORMANCE 
Capacitor requirements for controlled thermonuclear 
experiments and reactors, 1:15247 (ANL/CTR-75-4) 
TESTING 
-inductance measurements on dry mylar itor rolls, 
1:13993 (GEPP-194) 
CARBAMIDE 
See UREA 
CARBOHYDRATES 
See also SACCHARIDES 
CARBOHY DRATES/COMPLEXES 
Soluble collagen and protein-carbohydrate component content in 
the lungs of rats with experimental silicosis, 1:14631 (LF-tr- 
108) 
CARBON 
See also GRAPHITE 
CARBON/GASIFICATION 
of coals in to their conversion 
into clean energy fuels. Quarterly technical progress report, 
July-September 1975, 1:12326 ( 2030-1)" 
CARBON/HYDROGENATION 
ic chemistry, catalysis, and coal research, 1:13821 
(ORNL-5111) 
CARBON/PION REACTIONS 
Low-energy-pion elastic scattering from light nuclei, 1:15095 
CARBON 11/RADIOMETRIC ANALYSIS 
Body composition determination by measurement of total body 
— products in expired air, 1:13749 (CONF-741040- 


P2) 
CARBON 12/ENERGY LEVELS 
Further comment on To at center-of-mass motion, 1:15004 
T=2 states in "*C and 1:15006 
CARBON 12/HELIUM 3 REACTIONS 
Energy levels of '*N, 1:15005 
Pion production in 3He collisions on complex nuclei: a 
. comparison of theory with experiment (BLSZ imey, 
differential cross sections), 1:15007 (ORO-4856-28) 
CARBON 12/LITHIUM 6 REACTIONS 
Spectroscopic of the two-proton pick-up (*Li, °B) 
reaction, 1:15010 
CARBON 12/OXYGEN 16 REACTIONS 
Oscillations in the excitation function for complete fusion of 
*O+"C (13-27 MeV), 1:15009 
CARBON 13/CHEMICAL REACTIONS 
Synthesis and biological incorporatin of icons into 
macromolecules for NMR study, 1:13849 (COO-2451-2) 
CARBON 13/LITHIUM 6 REACTIONS 
Spectroscopic of the two-proton pick-up (*Li, 
reaction, 1:150 
CARBON 14/PROTON REACTIONS 
T=2 states in "C and "B, 1:15006 
CARBON 14/TISSUE DISTRIBUTION 
Dotriacontane-16,17-"C distribution pattern in the respiratory 
system of two hamster species after passive exposure to 
radioactive labelled smoke, 1:14627 
CARBON DIOXIDE/CHEMICAL REACTIONS 
Or metallic complexes containing carbon dioxide, 1:13839 
(RFP-Trans-182) 


Rate of reaction of steam and carbon dioxide with chars 
produced from subbituminous coals, 1:12418 (UCRL-52002) 
CARBON DIOXIDE/DESORPTION 
from zine oxide, 1:13707 
CARBON DIOXIDE/ION-MOLECULE COLLISIONS 
Observation of luminescent spectra in low aie ion-neutral 
collisions. Progress report for period June 1, 1975-May 31, 
1976, 1:14831 (COO-2718-4) 
CARBON DIOXIDE/METABOLISM 
Bee indicator of photoperiodic timing (Lemna perpusilla), 


1:14 
CARBON DIOXIDE/REMOVAL 
Prevention of resin formation during absorption of CO, and/or 
H,S from cracking gases (Patent; petroleum refining 
TOCesses), 1:12532 
CA IN DIOXIDE ACCEPTOR PROCESS/FLOWSHEETS 
High Btu gas from coal: status and prospects, 1:12382 
(PERC/IC-76-1 ) 
CARBON DIOXIDE ACCEPTOR PROCESS/PILOT PLANTS 
Carbon dioxide acceptor coal gasification process, 1:12356 
(ERDA-111-75/1) 
CARBON DIOXIDE ACCEPTOR PROCESS/RESEARCH 
PROGRAMS 


Carbon dioxide acceptor coal gasification process, 1:12342 
(ERDA-76-30-2) 
CARBON DIOXIDE LASERS/ENERGY SPECTRA 
Calculations on output pulse shapes, gain pulse profiles, and gain 
limitation in the CO, TEA laser, 1:13966 
CARBON DIOXIDE LASERS/NUCLEAR PUMPING 
Transverse discharge laser with nuclear pre-ionization, 1:13946 
CARBON DIOXIDE LASERS/RESEARCH PROGRAMS 
First quarter FY75 ied optics research report. Quarterly 
report, | Jul-30 Sep 1974, 1:13935 (AD/A-008279) 
Lasers for laser fusion, 1:15273 
CARBON DIOXIDE LASERS/WINDOWS 
Development of ir paecgee 4 chalcogenide windows. Final 
technical report, | Apr 1972-30 Sep | 1974, 1:13927 (AD/A- 
006978) 
CARBON MONOXIDE/CHEMISORPTION 
UPS studies of virgin CO on W( 100), 1:13648 
CARBON MONOX DE/ION-MOLECULE COLLISIONS 
Observation of luminescent spectra in low energy ion-neutral 


collisions. Progress repo riod June 1, 1975-May 31, 
1976, 1:14831 


Chemical ics, 1:13803 (ORNL-5111) 
CARBON OXIDE _LASERS/WINDOWS 
Development of ir transmitting chalcogenide windows. Final 
technical report, | Apr 1972-30 Sep 1974, 1:13927 (AD/A- 
006978) 
CARBON STEELS/MECHANICAL PROPERTIES 
Utilization and limitations of phase transformations and 
microstructures in alloy design for strength and toughness, 
1:13625 (LBL-4175) 
CARBON SULFIDES/OPTICAL DISPERSION 
Numerical studies of the er between self-phase 
Pryor and dispersion for intense plane-wave laser pulses, 
1:15137 
CARBON TETRACHLORIDE/MONITORING 
Health and Safety Laboratory environmental quarterly, 
December 1, 1975-March 1, 1976 (Monitoring of Freon-11, 
carbon tetrachloride, sulfur hexafluoride, and fallout 
radionuclides in environmental samples collected from Dec. 
1975 through March 1976), 1:14365 (HASL-302) 
CARBONYLS UCTURAL CHEMICAL ANALYSIS 
1:1 
CARBOXYLASE/BIOCHEMICAL REACTION KINETICS 
Evidence for essential lysyl residues in ri 
carboxylase by use of the affinity label 3-bromo-1 re 
dihydroxy-2-butanone | ,4-bisphosphate, 1:14555 
CARBOXYLIC ACID ESTERS/GAS CHROMATOGRAPHY 
Chromatographic behavior of a cholesteryl myristate stationary 
hase in an electric field, 1:13793 
CARBOXYLIC ACIDS 
See also AMINO ACIDS 
DICARBOXYLIC ACIDS 
CARBOXYLIC ACIDS/MASS SPECTROSCOPY 
Aromatic units in coal, 1:12425 
CARCINOGENS/AEROSOL GENERATORS 
Development of sampling and analytical methods for 
carcinogens, January |-June 30, 1975 (Chemical 
carcinogens), 1:14367 (LA-6160-PR) 
CARCINOGENS/AIR SAMPLERS 
Development of sampling and analytical methods for 
carcinogens, January |-June 30, 1975 (Chemical 
carcinogens), 1:14367 (LA-6160-PR) 
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CARCINOGENS/BIOASSAY 


CARCINOGENS/BIOASSAY 
Detection of carcinogens as mutagens in the 
Salmonella/microsome test: assay of 300 chemicals, 1:14557 
CARCINOGENS/BIOLOGICAL EFFECTS 
Experimental lung cancer: carcinogenesis and bioassays. 
nternational symposium held at Seattle, Washington, June 23- 
26, 1974, 1:1462 
CARCINOGENS/SAMPLING 
Development of sampling and analytical methods for 
carcinogens, Jan 1-June 30, 1975 (Chemical 
carcinogens), 1:14367 (LA-6160-PR) 
monary lesions induced by inhaled plutonium in beagles 
(*Pu 239Pu), 1:14738 
CARIBOU 
See DEER 
CAROLINA POWER AND LIGHT-2 REACTOR 
See ROBINSON-2 REACTOR 
CAROTENOIDS/BIOLOGICAL EFFECTS 
Photoprotection by carotenoid pigments in the copepod 
Diaptomus nevadensis, 1:14541 
CARTILAGE/RADIATION DOSES 
Distribution and retention of *S-sodium sulfate in man, 1:14759 
CASCADE IMPACTORS/DESIGN 
ZPR-9 airborne plutonium monitoring system, 1:13262 
ielding analysis for the sealed cask 1:12610 
(BNWL-1953) 
CATALYSTS/CHEMICAL PREPARATION 
Hydrocarbon: hydrodesulfurization utilizing a catalyst of 
germanium group VI-B and VIII components of alumina 
(Patent), 1:12535 
CATALYSTS/CHEMICAL REACTIONS 
Organic chemistry, catalysis, and coal research, 1:13821 
(ORNL-5111) 
CATALYSTS/COMPARATIVE EVALUATIONS 
In situ conversion of coal. Pr report, June 1, 1975- 
December 31, 1975 (Literature survey), 1:12381 (PERC-009- 


3) 
CATALYSTS/DESULFURIZATION 
Refinery catalytic cracker regenerator SO/sub x/ control-steam 
stripper laboratory test. Final report, Nov 1973 1974 on 
Phase. 2. 1:12520 (PB-239324) 
CATALYSTS/EFFICIENCY 
BI-GAS process for the generation of pipeline gas, 1:12357 
(ERDA-111-75/1) 
CATALYSTS/INACTIVATION 
Sulfur poisoning of catalysts. progress report, October 
1-December 31, 1975 (In methanol synthesis from CO 
H,), 1:12721 (PERC-0060-2) 
CATALYSTS/PERFORMANCE TESTING 
Liquid phase methanation process, 1:12361 (ERDA-111-75/1) 
CATALYSTS/REGENERATION 
Demetallization of high metals feedstocks using regenerated 
catalyst (Patent), 1:12527 
Refinery cracker 1974 on 
stripper laboratory test. Final report, Nov 19 1 on 
Phase 2, 1:12520 (PB-239324) 
CATALYTIC CONVERTERS/CATALYSTS 
Dual pu auto exhaust catal (Patent), 1:13584 
CATALYTIC CONVERTERS/FABRICATION 
Auto exhaust control catalyst on silica cloth support (Patent), 
1:13579 
CATIONS/STABILITY 
Aqueous systems and geothermal energy, 1:13801 (ORNL-5111) 
CATTLE/DIET 
Livestock forage and mineral relations on a shrub-steppe 
pa ye in northwestern United States (ALE Reserve), 
1:14445 (BNWL-SA-5469) 
CATTLE/FORAGE 
Livestock forage and mineral relations on a shrub-steppe 
rangeland in northwestern United States (ALE Reserve), 
1:14445 (BNWL-SA-5469) 
CATTLE/RADIOACTIVITY 
Radionuclide cycling in a Utah dairy farm (Fallout "Cs and 
Sr), 1:14438 (BNWL-1937) 
CATTLE/RADIONUCLIDE MIGRATION 
Initial synthesis of area 13 **Pu data and other statistical 
analyses, 1:14439 (BNWL-SA-5667) 
CAVITATION/MATHEMATICAL MODELS 
Modeling of cavitation in sodium flow by water flow test in 
rototypical LMFBR components, 1:12996 (ANL-CT-76-27) 
CAVITATION/RESEARCH PROGRAMS 
Cavitation research in Paris: ‘vive la difference’. Conference 
1:13860 (AD/A-006028) 
CAVITY RESONATORS/CONNECTORS 
Coupling system for cryogenic vhf resonators, 1:13884 
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CDC COMPUTERS/PROGRAMMING LANGUAGES 
FENIX: the LRLTRAN compiler for the STAR, 1:15379 
(UCID-30128) 
uture of semiconductor ma-ray spectrometers, 1:14182 
IAEA experience in the development and use of CdTe = 
spectrometric systems for safeguards application, 1:14184 
Thermally stimulated current measurement of traps in detector- 
‘dTe (For selecting detector grade CdTe), 1:14131 
CDTE SEMICONDUCTOR DETECTORS/BAND THEORY 
Theoretical band structure analysis on possible high-Z detector 
materials, 1:14125 
CDTE SEMICONDUCTOR DETECTORS/PERFORMANCE 
Deep levels and compensation in p-CdTe material for y-ra' 
detection (Use of time of flight and thermally stimula 
current measurements for predicting performance), 1:14129 
Spectrometer performance of n-type cadmium telluride x- and y- 
ray detectors, 1:14188 
CDTE SEMICONDUCTOR DETECTORS/PHYSICAL 
RADIATION EFFECTS 
Effects of 33-MeV proton bombardment on the performance of 
CdTe gamma-ray detectors, 1:14234 
CDTE SEMICONDUCTOR DETECTORS/POLARIZATION 
Polarization in cadmium telluride nuclear radiation detectors, 
1:14130 
CDTE SEMICONDUCTOR DETECTORS/PREAMPLIFIERS 
Miniature hybrid preamplifier for CdTe detectors, 1:14145 
CDTE SEMICONDUCTOR DETECTORS/STABILITY 
y-tay detection stability under total depletion in CdTe surface 
barrier detectors, 1:14132 
CDTE SEMICONDUCTOR DETECTORS/USES 
Heat shield ablation sensor utilizing CdTe gamma detectors, 
1:14220 
CE STANDARD REACTOR 
(Prior to 1975, PWR/80 TYPE REACTORS was used.) 
CE STANDARD REACTOR/FUEL CANS 
Clad rupture behavior. LOCA rupture behavior of 16 x 16 
Zircaloy cladding, 1:13277 (CENPD-185-A) 
CE STANDARD REACTOR/PRESSURE V 
RT/sub NDT/ shift with irradiation for System 80 reactor vessel 
materials, 1:12959 (CENPD-191) 
CELL CONSTITUENTS 
See also CELL MEMBRANES 
CHLOROPLASTS 
ORGANOIDS 
CELL CONSTITUENTS/RADIONUCLIDE KINETICS 
Cellular and extracellular retention and distribution of plutonium 
in rat liver (**Pu), 1:14770 
Monomeric plutonium and mouse liver parenchymal cells: 
deposition and DTPA-induced removal, 1:14774 
Subcellular distribution of **Pu(IV) in beagle livers as 
determined by zonal centrifugation and isoelectric focusing, 
1:14771 
Subcellular distribution of some actinide elements in the beagle 
liver, 1:14772 
CELL CYCLE 
Cell-cycle-related biosynthesis neocarzinostatin, 
adriamycin), 1:14566 (LA-UR-76-331) 
CELL MEMBRANES/BIOLOGICAL RADIATION EFFECTS 
Inactivation of membrane transport in Escherichia coli by near- 
ultraviolet light, 1:14664 
CELL MEMBRANES/PERMEABILITY 
Inactivation of membrane transport in Escherichia coli by near- 
ultraviolet light, 1:14664 
CELLS (ANIMAL) 
See ANIMAL CELLS 
CELLS (BACTERIAL) 
See BACTERIA 
CELLS (ELECTROLYTIC) 
See ELECTROLYTIC CELLS 
CELLS (PLANT) 
See PLANT CELLS 
CELLULOSE/ACID HYDROLYSIS 
Fundamental study of the mechanism and kinetics of cellulose 
hydrolysis by acids and enzymes. P’ report, June I, 
1975-December 31, 1975, 1:13820 (CO0-2785-i) 
CELLULOSE/BIODEGRADATION 
Converting cellulosic waste to fuel: a literature review. Interim 
report, I Jul 1974-1 Feb 1975, 1:12712 (AD-A-009400) 
CELLULOSE/ENZYMATIC HYDROLYSIS 
Fundamental study of the mechanism and kinetics of cellulose 
hydrolysis by acids and en s. P report, June |, 
1975- mber 31, 1975, 1:13820 (COO-2755-1) 
Process-development studies of the enzymatic hydroloysis of 
newsprint, 1:13567 


CELLULOSE/GASIFICATION 
Converting cellulosic waste to fuel: a literature review. Interim 
report, jul 1974-1 Feb 1975, 1:12712 (AD-A-009400) 
CELLULOSE/HYDROGENATION 
Converting cellulosic waste to fuel: a literature review. Interim 
rt, f Sul 1974-1 Feb 1975, 1:12712 (AD-A-009400) 
CELLULOSE/PYROLYSIS 
Converting cellulosic waste to fuel: a literature review. Interim 
Sul 1974-1 Feb 1975, 1:12712 (AD-A-009400) 


report 
nergy conservation in the cement 1 ttt tec! r 
di: Conservation r No. 29, 1:13422 
CENTRAL HEATING PLANTS 
See also DISTRICT HEATING 
Underground heat and chilled water distribution systems. _ 
Proceedings of a Symposium held in Washington, D.C., 
November 26-27, 1973, 1:13430 (CONF-73119-) 
CERAMICS/ARCHAEOLOGICAL SPECIMENS 
Old and new ——— from Hallstatt, 1:15350 (ORNL-tr-4055) 
CERAMICS/BRAZIN' 
Direct brazing of ceramics, ite, and refractory metals, 
1:13601 (O} 
CERAMICS/PHYSICAL RADIATION EFFECTS 
og a of ceramic coatings on Hastelloy X and Nb-1% 
r, 1:13714 
CERATITIS CAPITATA/BIOLOGICAL RADIATION EFFECTS 
Status and prospects of Mediterranean fruit fly control by the 
sterile-insect technique in Peru (Ceratitis capitata, gamma 
radiation), 1:14700 
Studies on the control of the Mediterranean fruit fly, Ceratitis 
capitata (Wiedemann), using gamma radiation, 1:14702 
Suppression of the Mediterranean fruit fly or medfly, Ceratitis 
capitata (Wiedemann), in a semi-isolated area in C by 
the use of the sterile-insect technique (Gamma radiation), 
1:14699 
CERATITIS CAPITATA/CONTROL 
Procida medfly pilot experiment: status of the medfly control 
after two years of sterile-insect releases (Ceratitis capitata, 
gamma radiation), 1:14692 
Progress of the pilot test at Lanai against Mediterranean fruit 
flies and melon flies (Dacus cucurbitae, D. dorsalis), 1:14691 
CERATITIS CAPITATA/RADIOSTERILIZATION 
Application of the sterile-insect technique for control of 
Mediterranean fruit flies in Israel under field conditions 
(Ceratitis capitata, gamma radiation), 1:14694 
Genetic control of Ceratitis — practical application of the 
sterile-insect technique, 1:1 3 
Procida medfly pilot experiment: status of the medfly control 
after two years of sterile-insect releases (Ceratitis capitata, 
gamma radiation), 1:14692 
of the pilot test at Lanai against Mediterranean fruit 
flies and melon flies (Dacus cucurbitae, D. dorsalis), 1:14691 
Status and prospects of Mediterranean fruit fly control by the 
sterile-insect technique in Peru (Ceratitis capitata, gamma 
radiation), 1:14700 
CERATITIS CAPITATA/REARING 
Studies on the control of the Mediterranean fruit fly, Ceratitis 
capitata (Wiedemann), using gamma radiation, 1:1+702 
CERATITIS CAPITATA/REPRODUCTION 
Studies on the control of the Mediterranean fruit fly, Ceratitis 
capitata (Wiedemann), using gamma radiation, 1:14702 
CERIUM/TARGETS 
Fabrication of self su 


pporting metallic rare earth targets using a 
quartz as por 1:14065 (ANL/PHY/MS' 
) 


CERIUM 133/BETA-PLUS DECAY 
Odd parity levels in “La and the particle-plus-triaxial-rotor 
model, 1:15050 
CERIUM 140/ENERGY LEVELS 
Level structure studies in *Tc, ‘Ce and '*7Pm, 1:15046 
CERIUM 144/BIOLOGICAL RADIATION EFFECTS 
Changes in chromosome aberration frequency in Chinese 
— liver related to LET and microdose distribution, 
CERIUM 144/RADIOECOLOGICAL CONCENTRATION 
Cerium and cobalt movement with litter leachate in a forest soil, 
1:14747 (CONF-7405 13-) 
CERIUM 144/RBE 
Changes in chromosome aberration frequency in Chinese 
preeo liver related to LET and microdose distribution, 
CERIUM COMPOUNDS/KNIGHT SHIFT 
Evidence for a conduction-electron transition from pressure 
dependence of NMR in CeP and CeAs, 1:13706 
CERI HYDROXIDES/BIOLOGICAL EFFECTS 
Lesions and lung cancers induced in rats by inhaled radon 222 
at various equilibriums with radon daughters, 1:14620 


CESIUM 137/RADIOLOGICAL CONCENTRATION 


CERN PS SYNCHROTRON/MAINTENANCE 
Long-range, high-speed remote handling at the CERN 26-GeV 
roton synchrotron, 1:14073 
CERN PS HANDLING 


EQUIPM 
Long-range, high-speed remote handling at the CERN 26-GeV 
roton synchrotron, 1:14073 
CESIUM/ACTIVATION ANALYSIS 

Analytical techniques for the determination of 20 trace elements 
in biological samples by means of instrumental thermal 
neutron activation analysis, 1:14422 (CONF-740701-) 

CESIUM/ADSORPTION 

Sorption of cesium by graphites as a function of strontium and 
barium concentration at high 
February, 1, 1975-January 31, 1976, 1:13729 (OR 2-2) 

CESIUM/ION SELECTIVE ELECTRODE ANALYSIS 

Determination of parts-per-million cesium in simulated nuclear 

waste with the cesium-selective electrode, 1:13758 
CESIUM/THERMODYNAMIC PROPERTIES 

Study of the melting of simple substances under high pressures, 
1:13647 (UCRL-Trans- 10993) 

CESIUM 134/RADICECOLOGICAL CONCENTRATION 

Accumulation and mobility of cesium in roots of tulip popular 
seedlings, 1:14446 (CONF-740513-) 

Frequency distributions of radiocesium concentrations in soil 
(From Savannah River Plant), 1:14442 (CONF- 

13-) 

Relationship between potassium intake and radiocesium 

retention in the reindeer, 1:14761 (CONF-7405 13-) 
CESIUM 134/RETENTION 

Relationship between potassium intake and radiocesium 

retention in the reindeer, 1:14761 (CONF-740513-) 
CESIUM 134/ROOT ABSORPTION 
Accumulation and mobility of cesium in roots of tulip popular 
seedlings, 1:14446 (CONF-740513-) 
CESIUM 134/USES 
for the beneficial use of radioisotopic waste, 1:12645 
CESIUM 137/BUILDUP 

Application of natural and fallout radionuclides to studies of 
sedimentation in Lake Michigan (?"°Pb, '*7Cs), 1:14506 
(CONF-740701-) 

CESIUM 137/DISTRIBUTION 

Distribution studies of plutonium in the Great Lakes (Pu, Sr, 
'37Cs), 1:14505 (CONF-740701-) 

CESIUM 137/ECOLOGICAL CONCENTRATION 

Aspects of mineral-nutrient cycling in a southern mixed- 
nome ay forest in North Central Florida, 1:14452 (CONF- 
7405 13-) 

CESIUM 137/LEACHING 

Leaching of radioactive nuclides from cement grouts. Part II, 
1:12611 (ORNL/MIT-198) 

CESIUM 137/RADIATION MONITORING 

Radionuclide cycling in a Utah dairy farm (Fallout "Cs and 
Sr), 1:14438 (BNWL-1937) 

CESIUM 137/RADIOECOLOGICAL CONCENTRATION 

Base-line data on everglades soil-plant systems: elemental 
=, biomass, and soil depth, 1:14451 (CONF- 

7405 13-) 

Chemical iation of ** “Pu and "Cs in Lake Michigan 
waters, 1:14501 (ANL-75-3(Pt.3)) 

Distribution of plutonium in Lake Michigan sediments (Pu, 
Pu, "Cs, ?Pb), 1:14504 (ANL-75-3(Pt.3)) 

Distribution of radiocesium in vegetation along a contaminated 
stream, 1:14449 (CONF-740513-) 

Effect of municipal treatment processes on * *°Pu and '*’Cs, 
1:14502 (ANL-75-3(Pt.3)) 

Effect of plume residence on the accumulation of "Cs by Lake 
Michigan salmonids (Salmo trutta, S. gairdneri, Oncorhynchus 
tshawytscha), 1:14528 (ANL-75-3(Pt.3)) 

Fallout cesium-137 and mineral-element distribution in food 
chains of granitic-outcrop ecosystems, 1:14450 (CONF- 
7405 13-) 

Frequency distributions of radiocesium concentrations in soil 
= (From Savannah River Plant), 1:14442 (CONF- 

13-) 

Radiocesium cycling in vegetation and soil, 1:14443 (CONF- 
7405 13-) 

Radiocesium levels in vegetation colonizing a contaminated 
floodplain, 1:14447 (CONF-740513-) 

Radiocesium concentrations in wholebody homogenates and 
several body compartments of naturally contaminated white- 
tailed deer, 1:14760 (CONF-740513-) 

Seasonal variation in radiocesium concentrations in three tree 
species, 1:14448 (CONF-740513.) 

Specific-activity and concentration model a to cesium 
movement in an oligotrophic lake, 1:14512 (CONF-740513-) 
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CESIUM 137/RADIOMETRIC ANALYSIS 


CESIUM 137/RADIOMETRIC ANALYSIS 
In situ gamma-ray measurement using Ge(Li) detectors, 1:14196 
CESIUM 137/RADIONUCLIDE MIGRATION 
Radiocesium levels in vegetation colonizing a contaminated 
1:14447 (CONF-740513-) 
ution of cesium-137 in southeastern watersheds, 
14511 (CONF-7405 13-) 
CESIUM 137/USES 
for the beneficia! use of radioisotopic waste, 1:12645 
CESIUM 140/BETA-MINUS DECAY 
On-line angular correlations of transitions in ‘Ba, 1:15048 
CESIUM IDES/PHASE TRANSFORMATIONS 
Critical points in magnetic systems, a neutron diffraction study 
of CsCoCl,2D,0, 1:13725 (RCN-235) 
CESIUM COMPOUNDS/FORMATION HEAT 
Thermochemistry of molybdates. V. Standard enthalpy of 
formation of cesium dimolybdate 1:13734 
CHAR OIL ENERGY DEVELOPMENT PR 
See COED PROCESS 
CHARGED PARTICLES 
See also ALPHA PARTICLES 
BETA PARTICLES 
DEUTERONS 


IONS 
CHARGED PARTICLES/BIOLOGICAL RADIATION EFFECTS 
Induction of non-rejoinable DNA breaks in mammalian cells by 
high LET radiations, 1:14686 
CHARGED PARTICLES/ELECTRODYNAMICS 
Gauge transformations and quantum mechanics (II): physical 
interpretation of classical gauge transformations (Maxwell 
theory), 1:14909 (ORO-4856-47) 
CHARGED-PARTICLE REACTIONS 
See also ALPHA REACTIONS 
DEUTERON REACTIONS 
HEAVY ION REACTIONS 
PROTON REACTIONS 
TRITON REACTIONS 
CHARGED-PARTICLE REACTIONS/RESEARCH PROGRAMS 
Annual report [on nuclear hangs. (Research activities at 
a Univ. Nuclear Lab., Durham, N. C.), 1:14977 (ORO- 
) 
CHARGED-PARTICLE TRANSPORT 
(For diffusion or transmission of charged particles in material 
media.) 
CHARGED-PARTICLE TRANSPORT/ENERGY LOSSES 
Coupled electron/photon transport in static external magnetic 
fields, 1:15102 
CHARGING MACHINES (REACTOR) 
See REACTOR CHARGING MACHINES 
CHARM PARTICLES/DECAY 
New particle searches and discoveries at SPEAR, 1:14886 
CHARM PARTICLES/PARTICLE PRODUCTION 
ee of charm production in exclusive neutrino reactions, 
1:14927 


Observation of 4~e*K/sub s/° events produced by a neutrino 
beam, 1:14867 
CHARS/CHEMICAL COMPOSITION 
Characteristics of American coals in relation to their conversion 
into clean energy fuels. oem technical progress report, 
July-September 1975, 1:12326 (FE-2030-1) 
CHARS/CHEMICAL REACTION KINETICS 
Characteristics of American coals in relation to their conversion 
— —_ energy fuels. Quarterly technical progress report, 
tember 1975, 1:12326 (FE-2030-1) 
CHARSICH EMICAL REACTIONS 
Rate of reaction of steam and carbon dioxide with chars 
produced from subbituminous coals, 1:12418 (UCRL-52002) 
CHARS/COMBUSTION 
Characteristics of American coals in relation to their conversion 
into clean energy fuels. a, technical progress report, 
tember 1975, 1:12326 (FE-2030-1) 
CHARSDE SITY 
Characteristics of American coals in relation to their conversion 
into clean energy fuels. Quarterly technical progress report, 
July-September 1975, 1:12326 (FE-2030-1) 
CHARSFL IDIZED-BED COMBUSTION 
Gas pace research and development clean fuel gas. 
Comey report, October-December 1975, 1:12373 (FE- 
-9) 
CHARS/GASIFICATION 
Coal conversion systems technical data book, 1:12369 (ERDA- 
111-75/1) 
Gasification of chars produced under simulated in situ 
rocessing conditions. Quarterly report, October-December 
si 1:12332 (ANL-76-3) 
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CHARS/HEAT TREATMENTS 
Characte ics of i their conversion 
into clean energy rterly technical progress report, 
rr mber 1975, 1:12326 (FE-2030-1) 
PROPERTIES 


SICAL PR 
Characte of in to their conversion 
into clean energy fue technical progress report, 
July-September 1975, 1:12326 T3506 (Fe. 2030-1) 
CHARS/ OSITY 


———— of a coals in relation to their conversion 

into clean energy fuels. Quarterly technical progress report, 

July-September 1975, 1:12326 (FE. 2030-1) 

Rate of reaction of steam and carbon dioxide with chars 
produced from subbituminous coals, 1:12418 (UCRL-52002) 


See also DTPA 
‘Organically AGENTS/ECOLOGICAL 
ly complexed r, zinc, and c! its in the 
— Western Puerto Ric 14479 CONT? 513-) 


CHEMICAL ANALYSIS 
See also ACTIVATION ANALYSIS 
FLUORESCENCE SPECTROSCOPY 
ION MICROPROBE ANALYSIS 
ION SCATTERING ANALYSIS 
RADIOCHEMICAL ANALYSIS 
X-RAY FLUORESCENCE ANALYSIS 
CHEMICAL ANALYSIS/QUALITY ASSURANCE 
ity assurance manual for analytical chemi , 
1:13753 (HEDL-MT-2) 

Analytical Chemistry Division ann Srdara ties for period 

ending November 30, 1975, 1: sree RNL-5100) 
CHEMICAL EFFLUENTS/BIOLOGICAL EFFECTS 

Some problems in measuring ecological effects of chronic low- 

level pollutants, 1:14786 (BNWL-SA-5608 ) 
CHEMICAL EFFLUENTS/DIFFUSION 

Research on the effect of mountain-valley terrains on di 

= pollutants. Technical progress report, | January 1975-1 
1976, 1:14361 (COO-2455-6) 
CHEMICA EFFLUENTS/MONITORING 

Environmental monitoring at major U.S. Energy Research and 
Development Administration sites. Calendar year 1974. 
Supplement (Idaho National Engineering Laboratory and 
Battelle Columbus Apr 4 1: 14362 (ERDA~ 
54(Suppl.)(74)) 

Health and Safety Laboratory environmental ge 
December 1, 1975-March 1, 1976 ( oper 
carbon tetrachloride, sulfur hexafluoride, and fallout 
radionuclides in environmental samples collected from Dec. 
1975 -— March 1976), 1:14365 (HASL-302) 


CHEMICAL INS/DETONATIONS 
LX-13 pein Progress report, October-December 1975 
(Effect of itation parameters on extrudability and 


detonability ), 114303 (MHSMP-76-5B) 
Transition from burning to explosion in liquid ~ explosives 
under high res, 1:14325 (SAND-76-6018) 
CHEMICAL PLOSIONS/EXTRUSION 
LX-13 processing. Progress report, October-December 1975 
(Effect of precipitation parameters on extrudability and 
detonability), 1:14303 (MHSMP-76-5B) 
CHEMICAL EXPLOSIONS/GROUND MOTION 
Descriptive summary of airblast effects for buried cratering 
detonations, 1:14329 (UCID-17010) 
CHEMICAL EXPLOSIONS/RHEOLOGY 
ECX and PEX rheology. $ report, October-December 
1975, 1:14304 (MHSMP-76-SC ) 
CHEMICAL EXPLOSIONS/SHOCK WAVES 
Descriptive epee of airblast effects for buried cratering 
detonations, 1:14329 (UCID-17010) 
CHEMICAL EXPLOSIVES 
See also 
™ 
Sandia lannene technical capabilities: ex 
electrochemistry and electr« h asta (SAND-74- 


0081) 
CHEMICAL EXPLOSIVES/BINDERS 
Cure rate study of isothermally aged Syl 182, (an 
addendum). Progress report, October- ber 1975, 


1:14302 (MHSMP-76-SA) 
CHEMICAL EXPLOSIVES/CHEMICAL PREPARATION 
Synthesis of high purity hexanitrostilbene, 1:14299 (MHSMP-75S- 
7 


37) 
CHEMICAL EXPLOSIVES/COMPRESSION STRENGTH 
TATB formulation study, 1:14321 (UCID-17087) 
EXPLOSIVES/DETONATIONS 


rties of the insensitive explosive TATB, 
14322 322 (UCRL L-77755) 


96S 


the initiation of insensitive 
by flyer (TATB), 1:14315 (SAND-75- 


HNS I by HNS Il MDF. ay 
ination sensitivity of (MHSMP-76-5N) 
Transition of the low-ve 


ime in dense high-explosives 
into detonation, |: 4308 (GA D-76-6015) 
CHEMICAL EXPLOSIVES/MECHANICAL PROPERTIES 
Mechanical properties of high explosives, October-December 
1972 (LX-10-0), 1:14298 (MHSMP-73-5B) 
CHEMICAL EXPLOSIVES/MOISTURE 
Equilibrium water —— and total moisture 
measurements on TATB, 1:14320 —- 
EXPLOSIVES/PARTICLE 
ranulation and HMX distribution study. 
1975, 1:14305 (MHSMP-76-5 
Stabilization of dyed and undyed bulk RDX, October-December 
1975 (Storage at elevated temperatures), k: 14301 (MHSMP- 


76-4) 
CHEMICAL EXPLOSIVES/PRODUCTION 
the synthesis of TATB. 
tober- mber 1975, 1:14310 (MHSMP-76-5L) 


CHEMICAL EXPLOSIVES/QUANTITATIVE CHEMICAL 
ANALYSIS 
—_ of PBX 9501. , October-December 1975, 
714306 (MHSMP-76-5G) 

Semembasio of chloride in TATB. Progress report, October- 
2d 1975 (Potentiometric analysis), 1:14309 (MHSMP- 

Development of a GPC analysis method for estane in LX-14. 
hn report, October- ber 1975, 1:14307 (MHSMP- 


CHEMICAL EXPLOSIVES/RECYCLING 


TATB PBX formulations. tober-D. b 
1975 (Recycling of RX-03-BB mac! ), 1:14311 
(MHSMP-36-5M1) 


CHEMICAL EXPLOSIVES/STABILITY 

Stability of the pyrotechnic mixture titanium hydride (TiH/sub 

x/)/potassium perchlorate (KCIO,), 1:14319 (SAND-75-5889) 
CHEMI AL EXP 

Stabilization of bulk and pressed HNS at various temperatures 
and duration time. — report, October-December 1975, 
1:14300 (MHSMP-76-3) 

CHEMICAL EXPLOSIVES/TENSILE PROPERTIES 

TATB formulation study, 1:14321 (UCID-17087) 

CHEMICAL EXPLOSIVES/THERMAL DEGRADATION 

Stabilization of dyed and undyed bulk RDX, October-December 
1975 (Storage at elevated temperatures), ‘1:14301 (MHSMP- 
76-4) 

Thermal stability of hexanitrostilbene (HNS) in N,N- 
dimethylformamide (DMF). Period covered: October. 
December 1975 , 1:14313 (MHSMP-76-5Q) 

Thermal stability of hexanitrostilbene as determined 
mana of detonation velocity, 1:14318 (SA D715. 

) 
CHEMICAL EXPLOSIVES/THERMODYNAMIC PROPERTIES 

Enthalpies of formation and calculated detonation properties of 
— thermally stable explosives (22 experimental organic 

xplosives and TNT), 1:14323 
MICAL EXPLOSIVES/VAPOR PRESSURE 

“aan water v; ressure and total moisture content 

measurements on TATB, 1:14320 (UCID-17049) 
EXPLOSIVES/X-RAY FLUORESCENCE 
A 

Analysis of chloride in TATB by x-ray fluorescence meno 

rt, October-December 1975, 1214308 (MHSMP-76-5J) 
CHEMICAL LASERS/PERFORMANCE 
Chemical laser diluents. Final report, Jun 1974-Feb 1975 (HCI), 
1:13933 (AD/A-008077) 
CHEMICAL LASERS/REACTION KINETICS 
yt reaction laser. Final technical report, 1:13937 (AD/A- 
) 

Molecular lasers in e-beam stabilized discharges. Final report, 15 

Mar 1972-30 Jun 1974, 1:13929 (AD/A-007577 7577) 
CHEMICAL LASERS/RESEARCH PROGRAMS 

Lasers for laser fusion, 1:15273 

Study of functionin plications of a hydrocyanic acid 
laser, 1:15194 ( 14) 

CHEMICAL LASERS/SHOCK HEATING 
Boron fluoride and aluminum fluoride infrared lasers from 
uasicontinuous supersonic mixing flames, 1:13962 
CHEMICAL REACTION KINETICS/INFORMATION THEORY 
Role of energy in reactive molecular scattering: an information- 
theoretic approach, 1:14836 
CHEMISTRY 
See also NUCLEAR CHEMISTRY 
RADIATION CHEMISTRY 


CHEMISTRY/RESEARCH PROGRAMS 
Chem vision ann 


period ending 
November 1, 1975, 1:13 
CHERENKOV COUNTERS 
Nuclear radiation measurement using Cherenkov light 
in a li (For explosion di ics), 


CHEROKEE. REACTOR? CTOR LIC 


FIND: Cherokee tee oy Units 1, 2, and 3, 1:13111 
(FIND-STN-50491 ) 
CHEROKEE-2 REACTOR/REACTOR LICENSING 
FIND: Cherokee Nuclear Station, Units 1, 2, and 3, 1:13111 
(FIND-STN-50491 ) 


CHEROKEE-3 REACTOR/REACTOR LICENSING 
FIND: Cherokee Nuclear Station, Units 1, 2, and 3, 1:13111 
(FIND-STN-50491) 
EOPLASM 


Chest fluoroscopy and neoplasia in tu’ 
retrospective report, -June 


CHEST/PHOTON TRANSPORT 
Radiation protection: theoretical studies of x-ray attenuation in a 
simulated chest wall, 1:15120 (UCRL-5007-75-1) 
CHILDREN 
See also INFANTS 
CHILDREN/INTERNAL IRRADIATION 
Mathematical descriptions of a one- and five- old child for 
use in dosimetry calculations, 1:14709 (ORNL/TM-5293) 
CHILDREN/RADIATION DOSE DISTRIBUTIONS 
Mathematical descriptions of a one- and five-year old child for 
use in dosimetry calculations, 1:14709 (ORNL/TM-5293) 
CHILDREN/RADIATION DOSES 
Pediatric phantoms for use in dosimetric calculations, 1:15116 
CHINESE HAMSTER 
See HAMSTERS 
CHLORELLA/SURVIVAL TIME 
Ozone-induced fatty acid and viability changes in Chlorella, 
1:14783 
CHLORIDES/QUANTITATIVE CHEMICAL ANALYSIS 
Determination of chloride in TATB. report, October- 
— 1975 (Potentiometric analysis), 1: 14309 (MHSMP- 
6-5K) 
CHLORIDES/TITRATION 
Organic utimate analysis of small amounts of substance by 
means of Coulometry. III. Accelerating Coulometric titration, 
1:14257 (UCRL-Trans-10765) 
CHLORIDES/X-RAY FLUORESCENCE ANALYSIS 
Analysis of chloride in TATB by x-ray fluorescence. 
rt, October-December 1975, 1:14308 (MHSMP-76-5J) 
E/ACTIVATION ANALYSIS 
Analytical techniques for the determination of 20 trace elements 
in biological samples by means of instrumental thermal 
neutron activation analysis, 1:14422 (CONF-740701-) 
Environmental monitoring near urban lead 
and neutron activation analysis, 1:14354 (CONF-740701-) 
CHLORINE/BIBLIOGRAPHIES 
Chemistry and effects of chlorine in aquatic ms a selected, 


annotated bibli , 1:14495 (ORNL-EIS-82) 
CHLORINE/BIOLOGICAL EFFECTS 


Chemistry and effects of chlorine i a oy a selected, 
annotated bibliogra ograpny 1:14495 ( ORNL- 
CHLORINE/CHEM 
Chemistry and effects of chlorine in aquatic ms a selected, 


annotated bibliograph my: 1:14495 (ORNL-EIS-82) 
CHLORINE/MONITORING 
Environmental monitoring near urban lead refineries by 
and neutron activation analysis, 1:14354 (CONF-740701-) 
Instrument development: improved electronics configuration for 
LLL neutron spectrometer system, 1:14177 (UCRL-5007-75- 
1) 
CHLOROPLASTS/BIOCHEMICAL REACTION KINETICS 
Chemically induced dynamic electron polarization in 
chloroplasts at room temperature: evidence for triplet state 
rticipation in photosynthesis, 1:14556 
CHLOROPLASTS/METABOLISM 
Regulation of dehydrogenase in spinach 
chloroplasts b ribulose 1 ,5-diphosphate and NADPH/NADP* 
ratios, 1:1455 
CHLOROPLASTS/PHOTOCHEMISTRY 
Chemically induced dynamic electron polarization in 
chloroplasts at room temperature: evidence for triplet state 
participation in gs 1:14556 
CHOLINE/BIOLOG CAL EFFECTS 
Cyanide-resistant respiration of a Neurospora crassa membrane 
mutant, 1:14614 
CHONDROSARCOMAS 
See SARCOMAS 
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CHROMATIN 
Cell-cycle-related biosynthesis (Sarkosyl, 
adriamycin), 1:14566 (LA-UR-76-331) 
CHROMIUM/ABSORPTION S SPECTROSCOPY 
General analytical procedure for measuring chromium (VI) and 
total chromium in reacted thermal battery cells, 1:13771 
(GEPP-212) 
CHROMIUM/ACTIVATION ANALYSIS 
Analytical techniques for the determination of 20 trace elements 
in biological samples by means of instrumental thermal 
neutron activation is, 1:14422 (CONF-740701-) 
Development of methods for the neutron activation analysis to 
the determination of essential and toxic trace eae of 


biological and environmental sam) 
activity of raw hides, 1:14429 a 


Neutron activation analysis studies of marine ou 
and related marine sediments (Microstomus 
1:14483 (CONF-740701-) 

CHROMIUM/BIOLOGICAL EFFECTS 

Systematic study of biochemical effects of heavy metal pollution. 
Program of the research and preliminary results on cadmium 
Cr, Pb, V, Ni, Be, Cd, *S, Pb, 
rats), 1:14564 (EUR-5333e) 

CHROMIUM/ECOLOGICAL CONCENTRATION 


Base-line data on soil-plant systems: elemental 
= . ition, and soil depth, 1:14451 (CONF- 
13-) 


CHROMIUM/EMISSION SPECTROSCOPY 
Simultaneous determination of wear metals in lubricating oils by 
CHROMIUM/ENVIRONMENTAL EFFECTS 
Contamination of groundwater by heavy metals from the land 
disposal of fly ash. Technical hei June 1, 1975- 
February 29, 1976 (As, Ca, Cd, Cr, Cu, Hg, Pb, Zn), 
1:14494 (COO-2727-3) 
CHROMIUM/NEUTRON TRANSPORT 
Cross sections for creation of , 1:14999 (LA-tr-76-5) 
CHROMIUM /PHYSICAL RADIATION EFFECTS 
Cross sections for creation of damage, 1:14999 (LA-tr-76-5) 
CHROMIUM ALLOYS 
See also ALLOY-A-286 
HASTELLOY X 
INCOLOY ALLOYS 
INCONEL ALLOYS 
NICHROME 
NICKEL-CHROMIUM STEELS 
STAINLESS STEELS 
Direct brazing of ceramics, graphite, and refractory metals 
(Brazing alloys Ti--25 percent Cr--21 percent V and Ti--Zr-- 
GE), 1:13601 (ORNL/TM-5195) 
CHROMIUM ALLOYS/CHEMICAL COMPOSITION 
— sputtering yields and quantitative surface analysis by 
Auger spec , 1:14817 
CHROMIUM ALLOYS/GRAIN REFINEMENT 
Grain refinement of titanium alloys. Final technical report, May 
73-Jun 1974, 1:13596 (AD/A-008532) 
CHROMIUM ALLOYS/MECHANICAL PROPERTIES 
Creep rupture properties of laves phase strengthened Fe-Ta-Cr- 
W and Fe-Ta-Cr-W-Mo alloys (1 at. percent Ta, 7 at. percent 
Cr, 0.5 at. percent W; | at. percent Ta, 7 at. percent Cr, 0.25 
at. percent W; 0.25 at. percent Mo), 1:13626 (LBL-4504) 
CHROMIUM ALLOYS/PERMEABILITY 
Hydrogen permeation in palladium-chromium alloys, 1:13669 
CHROMIUM ALLOYS/PHYSICAL RADIATION EFFECTS 
Swelling and microstructural changes in irradiated vanadium 
alloys (V-10 percent Cr), 1:13684 
CHROMIUM ALLOYS/SPUTTERING 
- Relative sputtering ow: and quantitative surface analysis by 
er spectrosc 1:14817 
CHROMIUM CARB 3ES/CORROSION 
Evaluation of ceramic coatings for coal-conversion plants 
(AL Al,O,.MgO; ZrO,; MgO.ZrO,; CrC), 1:12334 (ANL- 
76-7 


) 
CHROMIUM CARBIDES/FABRICATION 
wre of ceramic coatings for coal-conversion plants 


(ALOs Al,O3.MgO; ZrO,; MgO.ZrO,; CrC), 1:12334 (ANL- 


CHROMIUM CARBIDES/THERMAL CYCLING 
Evaluation of ceramic coatings for coal-conversion plants 


(ALOs Al,O3.MgO; ZrO,; MgO.ZrO,; CrC), 1:12334 (ANL- 


cunomluM FLUORIDES/STABILITY 
Molten-salt systems, 1:13800 (ORNL-5S111) 
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CHROMIUM OXIDES/ACTIVATION ANALYSIS 
Accurate determination of major oxygen in inorganic and 
organic reagents and industrial nfaterials as a check of purity 
1:13747 (CONF-741040-P2) 
CHROMIUM-MOLY UM STEELS/AGING 
Analysis of the decarburization and aging processes in 2'/, Cr-1 
Mo steel, 1:13613 
CHROMIUM-MOLYBDENUM STEELS/CHEMICAL ANALYSIS 
Mechanical properties test data for structural materials. 
Quarterly for period ending Jani 31, 1976, 
CHROMIUM-MOLYBDENUM STEELS/CREEP 
Effect of carbon on the creep-rupture properties of 2 1/4Cr-1 
Mo steel weldments, 1:13096 
CHROMIUM-MOLYBDENUM STEELS/DECARBURIZATION 
Analysis of the decarburization and aging processes in 2'/, Cr-1 
Mo steel, 1:13613 
re properties test data for structural 


period ending J 31, 1976, 


CHROMIUM-MOLYBDENUM STEELS/DEFORMATION 
Reactor steels studies. Progress report, July 1974-January 1976, 
1:13632 (UCLA-34P177-23) 
CHROMIUM-MOLYBDENUM STEELS/MECHANICAL 
PROPERTIES 
Mechanical properties test data for structural 


materials. 
Quarterl for peri ing October 31, 1975, 


Mechanical properties test data for structural materials. 
Quarter! for Jan 31, 1976, 
1:13594¢ 
Time dependent mechanical properties of 2 1/4 Cr-1 Mo steel 
for use in steam generator design, 1:13629 (ORNL-5125) 
CHROMIUM-MOLYBDENUM STEELS/THERMAL 
CONDUCTIVITY 
Thermal transport properties of helium, helium-air mixtures, 
water, and tubing steel used in the CACHE program to 
te HTGR any heat exchanger performance, 
1:12978 (ORNL/TM-4 
CHROMOSOMAL ABERRATIONS 
Fate of stable chromosomal aberrations, 1:14576 
CHROMOSOMAL ABERRATIONS/RADIOIL 
Changes in chromosome aberration frequency in Chinese 
hamster liver related to LET and microdose distribution, 
1:14685 
Cytogenetic effects of internal alpha emitters on human 
lymphocytes, 1:14723 


ING 
Expedient shelter-construction and occupancy experiments 
pa of expedient. Fallout shelters.), 1:15390 (ORNL- 
) 
CLAUS PROCESS/CONTROL 
Method for controlling a claus (Patent), 1:12438 
CLEAN COKE PROCESS/FLOWSHEETS 
Clean Coke process, 1:12412 (ERDA-76-33-2) 
CLEAN COKE PROCESS/FOREC ASTING 
Clean Coke process, 1:12412 (ERDA-76-33-2) 
CLEAN COKE PROCESS/PILOT PLANTS 
Clean Coke process, 1:12412 (ERDA-76-33-2) 
CLEAN COKE PROCESS/RESEARCH PROGRAMS 
Clean Coke ss, 1:12412 (ERDA-76-33-2) 
CLINCH RIVER BREEDER REACTOR/DESIGN 
Clinch River Breeder Reactor Plant. Technical review, winter 
1976, 1:13000 (CRBRP-PMC-76-02) 
Reactor development program progress report, November 1975, 
1:12997 (ANL-RDP-45) 
Reactor development program progress report, December 1975, 
1:12998 (ANL-RDP-46) 
CLINCH RIVER BREEDER REACTOR/FAILED ELEMENT 
DETECTION 
Sodium technology technical progress report, April, May, June 
1975, 1:13008 (HEDL-TME-75-64) 
CLINCH RIVER BREEDER REACTOR/FUEL ELEMENTS 
Oxide fuel dynamics, for the period July 1, 1975-December 31, 
1975. LMFBR fuel analysis: task A, 1: 13017 Ba 20869) 
CLINCH RIVER BREEDER REACTOR/HOT C 
Clinch River Breeder Reactor project fuel allies system, 
1:13043 
CLINCH RIVER BREEDER REACTOR/RADIOACTIVE 
EFFLUENTS 
Design effluent and dose assessment associated with Clinch 
River Breeder Reactor operations, 1:13200 
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CLINCH RIVER BREEDER REACTOR/REACTOR 
CHARGING MACHINES 
Clinch River Breeder Reactor project fuel handling system, 
1:13043 
CLINCH RIVER BREEDER REACTOR/REACTOR 
hnical report, April, May, J 
ium techno technic: ; , May, June 
1975, 1:13008 (HEDL-TME.7 -64) av 
Sodium technology and cover gas seal development programs. 
Annual technical coe report, government fiscal year 
1975, 1:12993 (AI-ERDA-13154) 
CLINCH RIVER BREEDER REACTOR/REACTOR KINETICS 
Relation between basic experiments and design parameters: a 
study related to CRBR, 1:13079 
CLINCH RIVER BREEDER REACTOR/REACTOR SITES 
Land-use changes on the proposed Clinch River Breeder 
Reactor demonstration. Project site: 1924 to 1972, 1:13018 
(ORNL/TM-4838) 
CLINCH RIVER BREEDER REACTOR/REMOTE HANDLING 
EQUIPMENT 
Clinch River Breeder Reactor project fuel handling system, 
1:13043 
CLINCH RIVER BREEDER REACTOR/SHIELDING 
Analysis of the TSF first-fission stored-fuel and ex-vessel low- 
level flux monitor experiments for the Clinch River Breeder 
Reactor, 1:13021 (ORNL/TM-5057) 
CLINCH RIVER BREEDER REACTOR/SHIELDS 
Experimental studies of radiation heating in iron and stainless 
steel shields for the CRBR project. 189 No. OH004, activity 
No. KG 10 04 01 1, 1:13020 (ORNL-TM-4998) 
CLINTON P ANDERSON MESON PHY. FACILITY 
See LAMPF LINAC 
CLIPPING CIRCUITS 
See PULSE SHAPERS 
CLOVER/POLLUTION 
= in fly ash, 1:14435 
A 


co. 
See also ANTHRACITE 
COAL GASIFICATION 
COAL LIQUEFACTION 
SOLVENT-REFINED COAL 
COAL/AVAILABILITY 
Price and availability of western coal in the midwestern electric 
utility market, 1975-1982, 1:13491 
COAL/CHEMICAL ANALYSIS 
Fission track technique for uranium determination in coal and 
fly ash standard reference materials, 1:14353 (CONF-740701- 


) 
Problems and solutions in the use of coal analyses (52 
references), 1:12421 (FE-0390-1) 
rr determination of mercury in rocks and coal, 
1:12426 
COAL/CHEMICAL COMPOSITION 
Aromatic units in coal, 1:12425 i 
Characteristics of American coals in relation to their conversion 
into clean energy fuels. Quarterly technical progress rt, 
July-September 1975, 1:12326 (FE-2030-1)° 
Spontaneous combustion and underground gasification of coal: 
coal-combustion gas. Part I, 1:12396 (UCRL-Trans- 10990) 
COAL/COKING 
Fugitive emissions from coal, 1:12448 
COAL/COMBUSTION 
Characteristics of American coals in relation to their conversion 
into clean energy fuels. Quarterly technical progress report, 
July-September 1975, 1:12326 (FE-2030-1) 
Fugitive emissions from coal, 1:12448 
Ultraviolet-visible and infrared emission tra of tin 
methane-coal-dust inhibitor flames., 1:12450 (BM-RI-7956) 
COAL/COMBUSTION PRODUCTS 
Trace elements in flue gases and air quality criteria, 1:14385 
COAL/CONSUMPTION RATES 
Delphi survey of factors influencing future coal use, 1:13481 
(NP-20661 ) 


Price and availability of western coal in the midwestern electric 
utility market, 1975-1982, 1:13491 
COAL/COST BENEFIT ANALYSIS 
Quantitative environmental comparison of coal and nuclear 
generation workshop summary. A summary of presentations 
and discussions at a workshop held by the Mitre Corporation, 
—— Virginia, May 27 and 28, 1975, 1:13527 (MTR- 
Energy information: report to Con . Quarterly rt: third 
1975, 1:13414 (PB-242460-03) 
COAL/DESULFURIZATION 
Coal conversion technology: recent advances (Review), 1:12328 


COAL/QUANTITATIVE CHEMICAL ANALYSIS 


Desulfurization tech to meet the power 
Environmentally acce solid fuels by the 
hydrothermal coal process, 1:12330 
ters in synthoil Quarterly 
tober-December 1975, 1:12405 (ANL-76-2) 
Study of coal-associated wastes resulting from the mining, 
soa and utilization of coal. ——— report No. 14, 
ay 10, 1975-August 9, 1975, 1:12429 (FE-1218-2) 
COAL/ELECTRIC CONDUCTIVITY 
Dependence of the electrical conductivity of sintering coals on 
temperature, 1:12424 (UCRL-Trans-11059) 
Pressure dependence of the electrical conductivity of Suchan 
hard-coal constituents, 1:12423 (UCRL-Trans-! 1023) 
COAL/ENERGY DEMAND 
Transition to coal, 1:13488 
COAL/ENERGY POLICY 
Coal policy options of the Appalachian area, 1:13490 
COAL/ENERGY SUPPLIES 
Transition to coal, 1:13488 
COAL/ENVIRONMENTAL EFFECTS 
Quantitative environmental comparison of coal and nuclear 
generation workshop summary. A summary of presentations 
and discussions at a workshop held by the Mitre Corporation, 
McLean, Virginia, May 27 and 28, 1975, 1:13527 (MTR- 
7004) 
Trace elements in flue and air quality criteria, 1:14385 
COAL/FLUIDIZED-BED COMBUSTION 
Fluidized bed gas turbine experimental unit for MIUS 
applications. Quarterly ne , April 1, 1975-June 30, 
1975, 1:12464 (ORNL-HUD-MIUS-31) 
COAL/FORECASTING 
Delphi survey of factors influencing future coal use, 1:13481 
(NP-20661 ) 
COAL/GOVERNMENT POLICIES 
Transition to coal, 1:13488 
COAL/HAZARDS 
Rules of explosion-fire safety of fuel supply of electrical 
generating stations (Coal-fueled power plants), 1:12900 
(ERDA-tr-94) 
COAL/HEALTH HAZARDS 
Quantitative environmental comparison of coal and nuclear 
generation workshop summary. A summary of presentations 
and discussions at a workshop held by the Mitre Corporation, 
McLean, Virginia, May 27 and 28, 1975, 1:13527 (MTR- 
7004) 
COAL/HYDROGENATION 
Char-oil energy development (COED), 1:12407 (ERDA-76-33- 
2) 


demand, 1:12331 
Battelle 


Coal conversion to liquid and gaseous hydrocarbons in a cross- 
flow moving-bed reactor, 1:12339 (BNL-20754R) 
Preliminary IGT HYGAS Hydrogasification Process, Pittsburgh 
seam coal 250-million-SCFD-high-btu-gas plant: an economic 
analysis, 1:12354 (ERDA-76-47) 
COAL/IGNITION 
Design of 28-kW in situ coal igniter, 1:12388 (UCID-17017) 
COAL/MARKET 
Changing pattern of the Illinois coal market, 1:12473 
Coal’s markets: past, present, future, 1:12472 
COAL/MATERIALS HANDLING 
Synthane process, 1:12345 (ERDA-76-30-2) 
COAL/MATHEMATICAL MODELS 
Transition to coal, 1:13488 
COAL/MEETINGS 
Second symposium on coal utilization. NCA/BCR coal 
conference and expo II, Louisville, Kentucky, October 21-23, 
1975, 1:12324 
COAL/MIXING 
Coal blending as a means to meet air emission standards, 
$ 7 


COAL/OXIDATION 
Aromatic units in coal, 1:12425 
COAL/PETROLOGY 
Coal technology program quarterly progress report for the 
period ending December 31, 1975, 1:12322 (ORNL-5120) 
COAL/POROSITY 
Coal technology program quarterly progress report for the 
period ending December 31, 1975, 1:12322 (ORNL-5120) 
Pipeline gas by hydrogasification (HYGAS process), 1:12358 
(ERDA-111-75/1) 
COAL/PROCESS HEAT 
Evaluation of new energy sources for process heat, 1:13478 (PB- 
245604) 
COAL/QUANTITATIVE CHEMICAL ANALYSIS 
Trace elements in flue gases and air quality criteria, 1:14385 
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COAL/REFLECTIVITY 


COAL/REFLECTIVITY 
Characteristics of American coals in relation to their conversion 
into clean energy fuels. Quarterly technical report, 


July-September 1975, 1:12326 (FE-2030-1) 
COAL ESEARCH PROGRAMS 
Coal technology prog rogram quarterl 
techno progress report for Jani 1976, 
1:12323 (O -5301) 
COAL/SAMPLING 
Characteristics of American outs in relation to their conversion 


into — energy fuels. Qu technical progress report, 
July-September 1975, 1: 93336 326 (FE? 2030-1) 


10-ECONOMIC FACTO 

‘oal development information ~4 supplement 1, 1:13485 
(NP- 20691) 

COAL/SPONTANEOUS COMBUSTION 

Spontaneous combustion and unde asification of coal: 
coal-combustion gas. Part I, 12 (UCRL-Trans- 10990) 

Spontaneous combustion and wi ind gasification of coal: 
coal-combustion gas. Part Ill, 1: (UCRL-Trans-10992) 

COAL/STOCKPILES 

Analysis of a National coal reserve program, 1:13486 (PB- 

244180) 
COAL/STORAGE 

Rules of 
generating stations (Coal 
(ERDA-tr-94) 

ritica t-1985 ener, issues, 1:13468 
COAL/TRANSPORT 

Coal’s markets: past, present, future, 1:12472 

Rules of explosion-fire safety of fuel supply of electrical 
generating stations (Coal “fueled power plants), 1:12900 
(ERDA-tr-94) 

MINING 
ritical post-1985 ene licy issues, 1:13468 
COAL/VOLATILITY 

Spontaneous combustion and unde 

COAL DEPOSITS/D! 

Degasification of the hea am coalbed near Oak Grove, 
Jefferson County, Ala., by vertical borehole in advance of 
mining., 1:12474 (BM-RI-7968) 

COAL D POSITS/FRACTURING 

LLL in situ coal gasification program when 

October-December 1:12389 ( 5602 -4) 
COAL DEPOSITS/METHANE 

Literature survey on the wanes of methane from coal, 1:13504 
(NP-20684) 

COAL DEPOSITS/WELL LOGGING 

Hole-to-hole geophysical measurement research for mineral 
exploration, 1:12488 

COAL EXTRACTS/MASS SPECTROSCOPY 
Sampling system for mass aiememane of high boiling mixtures 


of fuel supply of electrical 
led power plants), 1:12900 


using gas chromatog (250°C 
operating tem 13787 
COAL FINES/DRYING 


Economical ona of drying coal fines using indirect heat 
exchanging, 1:12329 
COAL GAS/CALORIFIC VALUE 
Spontaneous combustion and underground gasification of coal: 
coal-combustion gas. Part III, 1:12397 (UCRL-Trans-10992) 
COAL GAS/CHEMICAL COMPOSITION 
Fate of minor and trace elements in alternate gasification 
schemes (Al, Si, K, ‘= Ti, Fe, Cu, Rb, Sr, Y, As, Zn, P, S, 
Cr, Mn, Ni, Zr), 1 212403 
Gas formation in a oe channel with a steam-oxygen blast, 
1:12393 (UCRL-Trans-11055) 
taneous combustion and under, sees asification of coal: 
coal-combustion gas. Part I, 1:12396 (UCRL-Trans-10990) 
Spontaneous combustion and ‘under, = a ten of coal: 
( 


coal-combustion gas. Part III, 1:1 'CRL-Trans-10992) 
COAL GAS/COMBUSTION 
Advanced coa! gasification system for electric power generation, 
1:12364 (ERDA- 111-75/1) 


COAL GAS/DESULFURIZATION 
Technical and engineering services, 1:12368 (ERDA-111-75/1) 
COAL GASIFICATION 
See also AGGLOMERATING ASH PROCESS 

BI-GAS PROCESS 
CARBON DIOXIDE ACCEPTOR PROCESS 
COED PROCESS 
HYGAS PROCESS 
KOPPERS-TOTZEK PROCESS 
LURGI PROCESS 
MOLTEN SALT COAL GASIFICATION PROCESS 
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SYNTHANE PROCESS 
nes WINKLER PROCESS 
conversion to liquid and gaseous hydrocarbons 
flow moving-bed reactor, 1:12339 (BNL-20754R) 
= of high- Btu gasification projects, 1:12348 (ERDA-76- 


in a cross- 


Fate of minor and trace elements in alternate gasification 
schemes (Al, Si, = a Ti, Fe, Cu, Rb, Sr, Y, As, Zn, P, S, 
Cr, Mn, Ni, Zr), 1:12403 

Gasification of coal and its future aspects re ———— use of 
heat from high-temperature nuclear reactors, 1:12976 “INIS- 


mf-1965) 
Reactivity and gasification characteristics of low ranking coals 
and potentially reducing waste materials (Li wae most 


reactive on sdnaaas basis), 1:12383 (PERC/RI-76/2) 
Steam-iron system for production of hydrogen, 1:12674 (ERDA- 
76-30-2) 
COAL GASIFICATION/AGGLOMERATING BURNER 
GASIFICATION PROCESS 
Agglomerating burner process, 1:12360 (ERDA-111-75/1) 
Agglomerating burner process, 1:12346 (ERDA-76-30-2) 
COAL GASIFICATION/BI-GAS PROCESS 
BI-GAS process for the generation of pipeline gas, 1:12357 
(ERDA-111-75/1) 
BI-GAS process for the generation of pipeline 1:12343 
( ERDA. 76-30-2) 
Gas generator research and development 'BI-GAS process. 
Quarterly report, October-December 1975, 1:12370 (FE- 
1207-9) 
COAL GASIFICATION/CARBON DIOXIDE ACCEPTOR 
PROCESS 
Carbon dioxide a 
(ERDA-111-75/1) 
Carbon dioxide acceptor coal gasification process, 1:12342 
(ERDA-76-30-2) 
COAL GASIFICATION/CARBONIZATION 
Coal technology program quarterly progress report for the 
riod ending December 31, 1975, 1:12322 (ORNL-5120) 
COAL GASIFICATION/CATALYSTS 
Direct production of hydrocarbons from =a. 
Final report, Nov 1968- Nov 1973, 1: 13380 (PB-239356) 
In situ conversion of coal. Progress report, June 1, 1975- 
December 31, 1975 (Literature survey), 1:12381 (PERC-009- 
3) 


coal gasification process, 1:12356 


ic chemistry, catalysis, and coal research, 1:13821 
(ORNL-5111) 
COAL GASIFICATION/DATA COMPILATION 
Coal conversion systems technical data book, 1:12369 (ERDA- 
111-75/1) 
COAL GASIFICATION/ECONOMICS 
Methanol from coal fuel and other applications, 1:12379 
(ORAU-126) 
= GASIFICATION/EFFICIENCY 
UTEaLEnt gasification of a subbituminous coal, 1:12385 
/LERC-6) 
COAL GASIFICATION/ENVIRONMENTAL EFFECTS 
Methanol from coal fuel and other applications, 1:12379 
(ORAU-126) 
WESCO coal gasification plans: Navajo considerations, 1:12377 
(LA-6247-MS) 
COAL GASIFICATION/ENVIRONMENTAL IMPACT 


STATEMENTS 
Environmental im studies related to underground coal 
gasification, 1:12384 (TID-27003) 


COAL GASIFICATION/EQUIPMENT 
Handbook of gasifiers and gas treatment s 
task assignment No. 4, 1:12376 (FE-1772 
COAL GASIFICATION/FLOWSHEETS: 
Gasification of chars produced under simulated in situ 
processing conditions. Quarterly report, October-December 
1975, 1:12332 (ANL-76-3) 
COAL GASIFICATION/FLUIDIZED BED 


ms. Final report, 
-11) 


Advanced coal gasification system for electric er generation. 
Quarterly Tess - ' first quarter, fiscal year 1976, 
1:12372 ‘PE. 514-1 

Fluid and particle - into vertical jets in fluidized beds, 
1:13975 

Low-btu fuel gas, 1:12367 (ERDA-111-75/1) 


COAL GASIFI WASTES 
Coal technolo ram quarter ress report for t 
period 31, 1812322 FORNL- 5120) 
COAL GASIFICATION/HYDROGENATION 
Coal technology program quarterly progress report for the 
riod ending December 31, 1975, 1:12322 (ORNL-5120) 
COAL GASIFICATION/HYGAS PROCESS 
Pipeline gas by — (HYGAS process), 1:12358 
(ERDA- 111-75/1) 


AUGUST 1976 


Preliminary economic analysis of IGT HYGAS Plant producing 
250-million-SCFD-hi Deep, from two coal seams: Montana 
and Pittsburgh, 1:1235 RDA. 76-47) 

Preliminary I HYGAS hydrogasieation rocess, Montana 
subbituminous coal 250-million-SCFD-hi high-beu-gas plant: an 
economic ay 1:12353 (ERDA-76-47) 

Preliminary IGT HYGAS Hydrogasification Process, Pittsburgh 
seam coal 250-million-SC een plant: an economic 
analysis, 1:12354 (ERDA-76-47) 

COAL ASIFICATION/IN-SITU GASIFICATION 


Coal techno! progress report for Jan 1976, 
1:12323 (ORNL 


Design of 28-kW in situ coal igniter, 1:12388 (UCID-17017) 

Draft environmental assessment of application by ERDA for a 
Special Land Use Permit for use of public lands in + 
coal gasification experiments, 1:12387 (UCID- 

Environmental i studies related to underground coal 
gasification, 1:12384 (TID-27003) 

Estimates of thermal front movements and pressure wget 
flow-rate relations in forward in situ coal gasification, 1 
(UCID-17007) 

Gas formation in a coal channel with a steam-oxygen blast, 
1:12393 (UCRL-Trans-1 1055) 

Gasification of chars produced under simulated in situ 
Quarterly report, October-December 

975, 1:12332 (ANL-76-3) 

General observations on experience gained in unde 

—<- of coal in the Moscow basin, 1:12395 (UCRL- 


712386 


10996) 
In — coal gasification: a unique means of energy recovery, 
oo ony tion an update of the national research 
712400 


in ~~ coal gasification program. Quarterly progress 
October-December 1975, 1:12389 (UCRL-50026-75-4) 
New possibilities for underground gasification by the pressure 
change process and by injection of heat from nuclear reactors 
(H, especially suitable as gasification agent), 1:12398 (UCRL- 
anthracis in the Shakhty Region, 1:12392 (U 
11043) 
Report on progress in underground coal gasification (22 
212340 (CORF-751 171- 
Results and in the sector of underground gasification 
of coal, 1:12391 (UCRL-Trans-1 1026) 
Spontaneous combustion and under, Sel oy asification of coal: 
coal-combustion gas. Part I, 1:12396 (UCRL-Trans- 10990) 
Spontaneous combustion and "underground gasification of coal: 
coal-combustion gas. Part III, 1:12397 (UCRL-Trans-10992) 
Theoretical aspects of reverse combustion in the underground 
gasification of coal, 1:12378 (LERC/RI-76/4) 
Underground fuel gasification, 1:12394 (UCRL-Trans-10998) 
ar round gasitation of a subbituminous coal, 1:12385 
-6) 
COAL GASIFICATION/KOPPERS-TOTZEK PROCESS 
Fuel grade methanol from coal for power generation, 1:12722 
COAL GASIFICATION/LIQUID PHASE ETHANATION 
PROCESS 
Liquid phase methanation process, 1:12347 (ERDA-76-30-2) 
COAL GASIFICATION/LIQ 1D W WASTES 
Coal technology program quarterly 
period endin cember 31, 1975, 1:12322 (ORNL-5120) 
COAL GASIFICATION/LURGI PROCESS 
Desulfurization technology to meet the power demand, 1:12331 
COAL GASIFICATION NUALS 
Handbook of gasifiers and gas treatment ony Final report, 
task assi om No. 4, 1512376 (FE-1772-11) 
COAL GASIFICATION/MATERIAL BALANCE 
of a subbituminous coal, 1:12385 


COAL GASIFICATION/MATHEMATICAL MODELS 
Computer modeling of coal gasification reactors. Quarterly 
technical progress report, June 30, 1975-September 30, 1975 
(FLUB for describing chemically inert gas fluidized bed 
dynamics), 1:12374 (FE-1770-4) 
COAL GASIFICATION/MINERAL WASTES 
Environmental effects from leaching of coal conversion by- 
products. Progress report, October-December 1975, 1:12431 
(FE-2019-2) 
COAL GASIFICATION/MOLTEN SALT COAL 
GASIFICATION PROCESS 
Molten salt combustion and gasification process, 1:12363 
(ERDA-111-75/1) 


rogress report for the 


1018 


COAL INDUSTRY/CHARGES 


Molten salt combustion and gasification process, 1:12349 
(ERDA-76-30-2) 
COAL GASIFICATION/PLANNING 
Critical evaluation of high-temperature y reactors 
icable to coal conversion, 1:13138 (ORNL/TM-5261 ) 
WESCO c plans: Navajo considerations, 1:12377 
(LA-6247- 
vanced coal gasification system for e' 
Quarterly re first quarter, fi 976 
14- 


1: (FE 
gasification system for electric power generation, 


Advanced coai 
1:12350 (ER A-76-30-2) 
Coal conversion technology: recent advances we 1: — 

Coal gasification. Quarte rt, January-March 1975 ( 

sections), 121238 1:12355 111-75/1) 
asification. Quarterly report, April-June 1975, 1:12341 
COERDA. 76-30-2) 

Doses production of hydrocarbons from coal-steam ms. 
Final report, Nov 1968-Nov 1973, 1:12380 (PB-239356) 

ae of high-btu gasification projects, 1:12362 (ERDA- 
111-75/1) 

Gas generator research and development clean oe 
Quarterly report, October-December 1975, 1: aah (FE- 
1527-9) 

Low-btu fuel gas, 1:12367 (ERDA-111-75/1) 

Low-Btu gasi ication of coal for oteseriaity 
(ERDA-76-30-2) 

Steam-iron system for production of hydrogen, 1:12675 (ERDA- 
111-75/1) 

COAL GASIFICATION/REVIEWS 

High Btu gas from coal: status and prospects, 1:12382 
(PERC/IC-76-1) 

COAL GASIFICATION/SYNTHANE PROCESS 
Synthane process, 1:12359 (ERDA-111-75/1) 
Synthane process, 1:12345 (ERDA-76-30-2) 

COAL GASIFICATION PLANTS/DESIGN 

Engineering Support Services clean boiler fuel demonstration 
plant . Annual report, May 28, 1975-December 31, 
1975, 1:12375 (FE-1772-10) 

COAL GASIFICATION PLANTS/ENVIRONMENTAL EFFECTS 

Fugitive emissions from coal, 1:12448 

Social, economic, and environmental impacts of coal gasification 
and liq uefaction lants, 1:12401 

COAL GASIFICATION PLANTS/FAILURE MODE ANALYSIS 

Component performance and failure analysis, 1:12338 (ANL-76- 

7 


) 
COAL GASIFICATION PLANTS/FLOWSHEETS 
Advanced coal nee system for electric power generation, 
1:12364 (ERDA-111-75/1) 
Coal gasification combined-cycle system for electric power 
generation, 1:12366 (ERDA-111-75/1) 
Low-Btu gasification of coal for electricity generation, 1:12365 
(ERDA-111-75/1) 
COAL GASIFICATION PLANTS/MATERIALS 
Corrosion behavior of materials in coal-conversion processes, 
1:12336 (ANL-76-7) 
Erosion behavior of materials in coal-conversion processes, 
1:12337 (ANL-76-7) 
COAL GASIFICATION PLANTS/NONDESTRUCTIVE 
TESTING 


1:12351 


Nondestructive testing for coal-plant components, 1:12335 
(ANL-76-7) 
COAL GASIFICATION PLANTS/PERFORMANCE 
Component performance and failure analysis, 1:12338 (ANL-76- 


7) 
COAL GASIFICATION PLANTS/PILOT PLANTS 
Coal gasification combined-cycle system for electric power 
generation, 1:12366 (ERDA-111-75/1) 
COAL GASIFICATION PLANTS/PROTECTIVE COATINGS 
Evaluation of ceramic coatings for coal-conversion plants 
(A055 Al,O;.MgO; ZrO,; MgO.ZrO,; CrC), 1:12334 (ANL- 
76- 


) 
COAL GASIFICATION PLANTS/RESEARCH PROGRAMS 
Advanced coal ga asification system for electric power generation, 
1:12364 (ERDA-111-75/1) 
COAL GASIFICATION PLANTS/SITE SELECTION 
Engineering Support Services clean boiler fuel demonstration 
plant p ss Annual report, May 28, 1975-December 31, 
1975, 1:12375 (FE-1772-10) 
COAL GASIFICATION PLANTS/SOCIO-ECONOMIC 
FACTORS 
Social, economic, and environmental impacts of coal gasification 
and liquefaction plants, 1:12401 
COAL INDUSTRY / ARGES 
Provisional analysis of factors influencing prices and profits in 
the coal industry, 1:13487 (PB-245387) 


L 
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COAL INDUSTRY/DATA 


COAL INDUSTRY/DATA 
Coal development information packet, 1:13484 (NP-20690) 
COAL INDUSTRY/ECONOMIC DEVELOPMENT 
—— Tg coal and its competition, 1:13480 (CONF- 
COAL INDUSTRY/ECONOMICS 
State of the - ~ — industry: a financial analysis of selected 
coal-prod yor: with observations on industry 
+ 479 (BM-IC-8707) 
COAL INDUSTRY/ENVIRONMENTAL EFFECTS 
coal and its competition, 1:13480 (CONF- 
COAL INDUSTRY/FORECASTING 
Case study of future supplies of eastern low-sulfur coal: prices, 
bottlenecks and contingencies, 1:12449 
Coal’s markets: past, present, future, 1:12472 
COAL INDUSTRY/GOVERNMENT POLICIES 
Provisional analysis of factors influencing prices and profits in 
the coal industry, 1: oa (PB-245387) 
COAL INDUSTRY/PROFITS 
Provisional analysis of factors influencing prices and profits in 
the coal industry, 1:13487 (PB-24538 “Ty 
COAL INDUSTRY/SOCIO-ECONOMIC FACTORS 
Economic system analysis of coal preconversion tech 
Interim report, Aug 1973-Jun 1974, 1:12469 (PB-2393 3) 
Water use and coal development in eastern Montana: water 
availability, water demands and economic impacts. 
Completion report, 1:12470 (PB-241331) 
COAL INDUSTRY/WATER RESOURCES 
Water use and coal development in eastern Montana: water 
availability, water demands and economic impacts. 
Completion report, 1:12470 (PB-241331) 
Water use and coal development in eastern Montana: water 
owe and demands. Completion report, 1:12471 (PB- 
) 
COAL INDUSTRY/WEST VIRGINIA 
Coal and coal mining in West Virginia. Coal-geology bulletin 
No. 2, 1:13483 (NP-20688) 
COAL LIQUEFACTION 
See also COED PROCESS 
H-COAL PROCESS 
Methanol from coal fuel and other applications, 1:12379 
(ORAU-126) 
COAL LIQUEFACTION/CATALYSTS 
Coal technology program quarterly for the 
period ending December 31, 1979, 111233 1:12322 (ORNL-5120) 
COAL LIQUEFACTION/CLEAN COKE PROCESS 
Clean Coke process, 1:12412 (ERDA-76-33-2) 
COAL LIQUEFACTION/COED PROCESS 
— energy development (COED), 1:12407 (ERDA-76-33- 


) 

Preliminary results: chemical and bio! examination of coal- 

derived materials, 1:12417 (ORNL/NSF/EATC-18) 
COAL LIQUEFACTION/DATA COMPILATION 

Coal = systems technical data book, 1:12369 (ERDA- 
111-75/1) 

COAL LIQUEFACTION/ECONOMICS 

Project lignite. Quarterly technical progress report No. 7 
= November, and December 1975, 1:12415 ( FE-1224- 

2) 
COAL LIQUEFACTION/ENVIRONMENTAL EFFECTS 
Cresap test facility, 1:12411 (ERDA-76-33-2) 
COAL LIQUEFACTION/FLOWSHEETS 
Cresap test facility, 1:12411 (ERDA-76-33-2) 
COAL LIQUEFACTION/FORECASTING 
Cresap test facility, 1:12411 (ERDA-76-33-2) 
COAL LIQUEFACTION/GASEOUS WASTES 
Coal technology pro gram quarterly progress report for the 
period ending December 31, 1975, 1: Jia FORNL- 5120) 
COAL LIQUEFACT 1ON/H-COAL PROC 
H-Coal process, 1:12410 (ERDA-76-33- 
COAL LIQUEFACT ION/LIQUID WASTES 

Coal technology program quarterly P%3502 0 report for the 

period ending Gomaaes 31, 1975, 1:12322 (ORNL-5120) 
COAL LIQUEFACT 1ON/RESEARCH PROGRAMS 

Coal conversion technology: recent advances (Review), 1:12328 

Coal liquefaction. Quarterly report, April-June 1975, 1:12406 
(ERDA-76-33-2) 

Project lignite. Quarterly technical progress re No. 5, April, 
May, and June 1975 and annual summary, fiscal year 1975, 
1:12414 (FE-1224-48) 

ct lignite. Quarterly technical progress report N 
November, and December 1975, 1: 12415 | 


R a D engineering services, 1:12413 (ERDA-76-33-2) 


ERA Vol. 1, No. 8 


COAL LIQUEFACTION/SEPARATION PROCESSES 
Coal technology program quarterly progress report for the 
period ending December 31, 1975, 1:12322 (ORNL-5120) 
COAL LIQUEFACTION/SRC PROC 
Solvent-refined coal (SRC) process, 1:12408 (ERDA-76-33-2) 
COAL LIQUEFACTION/S OIL PROCESS 
Physical parameters in synthoil process. Quarterly report, 
October-December 1975, 1:12405 (ANL-76-2) 
Preliminary results: chemical and biologica! examination of coal- 
derived materials, 1:12417 (ORNL/NSF/EATC-18) 
Synthoil process, 1:12409 (ERDA-76-33-2) 
COAL LIQUEFACTION PLANTS/ECONOMICS 
Research study of issues relative to the development and 
eee a of a coal-derived synthetic liquids i 
= report, October 1975-December 1975, 1:12416 
CE. 1752-11) 


COAL LIQUEFACTION PLANTS/ENVIRONMENTAL 


EFFECTS 
Research study of issues relative to the development and 
commercialization of a coal-derived synthetic liquids ind’ 
report, October 1975-December 1975, 1:12416 
( 11) 
Social, economic, and environmental impacts of coal gasification 
and liquefaction plants, 1:12401 
COAL LIQUEFACTION PLANTS/PLANNING 
Research study of issues relative to the development and 
commercialization of a coal-derived synthetic liquids industry 
Quarterly report, October 1975-December 1975, 1:12416 
(FE-1752-11) 
COAL LIQUEFACTION PLANTS/SOCIO-ECONOMIC 
FACTORS 


Research study of issues relative to the development and 
commercialization of a coal-derived synthetic liquids industry 
Quarterly report, October 1975-December 1975, 1:12416 
(FE-1752-11) 

Social, economic, and environmental impacts of coal gasification 
and liquefaction plants, 1:12401 

COAL LIQUIDS/CHARGES 

Research study of issues relative to the development and 
commercialization of a coal-derived synthetic liquids industry. 
Quarterly report, October 1975-December 1975, 1:12416 
11) 

COAL LIQUIDS/DENITRIFICATION 
Catalysts for upgrading coal-derived liquids, 1:12327 (FE-2011- 


2) 
COAL LIQUIDS/DESULFURIZATION 
Catalysts for upgrading coal-derived liquids, 1:12327 (FE-2011- 


2) 
COAL LIQUIDS/ENERGY DEMAND 

Research study of issues relative to the development and 
commercialization of a coal-derived synthetic liquids industry. 
Quarterly report, October 1975-December 1975, 1:12416 
(FE-1752-11) 

COAL LIQUIDS/FRACTIONATION 
Chemical from coal. Quarterly technical p' 
October-December 1975, 1:12420 (FE-1534-25) 
COAL LIQUIDS/GAS CHROMATOGRAPHY 
Bio-organic analysis, 1:13778 (ORNL-5100) 
COAL LIQUIDS/RESEARCH PROGRAMS 

Chemical from coal. Quarterly technical p' report for 

October-December 1975, 1:12420 (FE-1534-25) 
COAL MINES/ACID MINE DRAINAGE 

Chemical ionic equilibrium relationships involved in mine 

drainage neutralization and treatment, 1:12443 
COAL MINES/COMMUNICATIONS 

Mine pager to public telephone interconnect system. Report of 

investigations, 1974, 1:12454 (PB-240097) 
COAL MINES/DUSTS 

Development of an improved type of coal mine dust sampling 
pump. Research report, 1:12457 (PB-240661 ) 

Elemental composition of coal mine dust. Report of 
investigations, | Jul 1972-31 Dec 1973, 1:12422 (PB-240145) 

COAL MINES/METHANE 

Literature survey on the removal of methane from coal, 1:13504 
(NP-20684 ) 

COAL MINES/MONITORING 

Methane emission from U.S. coal mines in 1973, a survey. 
Information circular 1974, 1:12455 (PB-240154) 

Statistical analysis of methane concentration fluctuations 
produced by incomplete mixing of methane and air at a model 
coal mine working face. Report of investigations, 1974, 
1:12475 (PB-240194) 

COAL MINES/ROOFS 

Analytical modeling of coal mine roof behavior, 1:12459 

(UCRL-50016-75-3) 
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COAL MINES/SEISMIC WAVES 
Microseismic techniques applied to coal mine safety. Open file 
report, 15 Jun 1970-31 Mar 1974, 1:12476 (PB-241208) 
COAL MINES/SOLID WASTES 
Physical property data on coal waste embankment materials. 
rt of an investigations, Jan-Jun 1973, 1: 12440 (PB-240022) 
COAL “MINES/SPOIL BANKS 
woe property data on coal waste embankment materials. 
of Jan-Jun 1973, 1:12440 (PB-240022) 
COAL MIN MINES/WASTE WATER 
pips ionic equilibrium relationships involved in mine 
neutralization and treatment, 1:12443 
COAL? MI ING/DATA PROCESSING 
Computec hone in underground mining systems. Section 
1, CON ; Section 2, RESERV-COAL 
Section 3, RAMPLAN I Program; Section 4, COST-SCHED ll 
Program; ‘Section 5, ECONEVAL Program. Research and 
development report No. 37 (final), Sep 1968-Dec 1973, 
1:12453 (PB-239535) 
COAL MINING/HAZARDS 
Reopening, testing, and replugging two wells in Illinois making 
them safe to mine out, 1:12451 (CONF-75061 20-1) 
COAL MINING/LAND RECLAMATION 
Vacuumed soil as a seed source for revegetating strip mine 
spoils, 1:12460 
COAL MINING/MATHEMATICAL MODELS 
Economic system analysis of coal preconversion technology. 
Interim report, Aug 1973-Jun 1974, 1:12469 (PB-239383) 
COAL MINING/OPTIMIZATION 
Design optimization in underground coal systems. Interim report 
No. 1, Dec 1973-Jul 1974, 1:12452 (PB-239075) 
COAL MINING/PLANNING 
Mine of the future, 1:12461 
COAL MINING/SAFETY 
Application of polymers for rock bonding and reinforcement of 
coal mine structures. Research report, 1970-73 (Epoxy resins, 
polyesters, resins from furfuryl alcohol), 1:12456 (PB-240413) 
Microseismic techniques applied to coal mine safety. Open file 
report, 15 Jun 1970-31 Mar 1974, 1:12476 (PB-241208) 
COAL MINING/SIMULATION 
Computec applications in underground mining systems. Section 
1, CONTUR Program; Section 2, RESERV-COAL Program; 
Section 3, RAMPLAN I Program; Section 4, COST-SCHED II 
Program; Section 5, ECONEVAL Program. Research and 
development report No. 37 (final), Sep 1968-Dec 1973, 
1:12453 (PB-239535) 
COAL MINING/SOCIO-ECONOMIC FACTORS 
Economic system analysis of coal preconversion technology. 
Interim report, Aug 1973-Jun 1974, 1:12469 (PB-239383) 
COAL MINING/SOLID WASTES 
Coal waste stabilization by enhanced vegetation, 1:12428 
(CONF-7505 105-1) 
COAL PREPARATION/COST 
Coal preparation vs. stack gas scrubbing to meet SO, emission 
regulations, 1:12925 
COAL PREPARATION/QUALITY CONTROL 
Characteristics of American coals in relation to their conversion 
into clean energy fuels. Quarterly technical progress report, 
July-September 1975, 1:12326 (FE-2030-1) 
COAL PREPARATION/SEPARATION PROCESSES 
Characteristics of American coals in relation to their conversion 
into clean energy fuels. Quarterly technical progress rt, 
July-September 1975, 1:12326 (FE-2030-1 
COAL PROCESSING PLANTS/MATERIALS 
Materials Science Division coal technology fourth quarter! 
report, July-September 1975, 1:12321 (ANL-76-7) 
COAL RESERVES/DATA 
Reserve base of U.S. coals by sulfur content (in two parts). 1. 
The eastern states, 1:13489 
COAL RESERVES/FEASIBILITY STUDIES 
— in a National coal reserve program, 1:13486 (PB- 
180) 
COAL RESERVES/GOVERNMENT POLICIES 
Analysis of a National coal reserve program, 1:13486 (PB- 


244180) 
COAL RESERVES/SULFUR 
Reserve base of U.S. coals by sulfur content (in two parts). 1. 
The eastern states, 1:13489 
COAL SLURRIES/PRODUCTION 
Water-free liquid fuel slurry and method of producing same 
(Patent; consists of coal powder; liquid hydrocarbons, 
stabilizing agent, and detergent), 1:12466 
COAL TAR/ H MICAL COMPOSITION 
Particle size distribution and chemical composition of coal-tar 
fumes, 1:12427 


COBALT/ECOLOGICAL CONCENTRATION 


COAL TAR/ENVIRONMENTAL EFFECTS 
Environmental impact studies related to underground coal 
ification, 1:12384 (TID-27003) 
COALCON PROCESS/ECONOMICS 
Coal conversion: a viable industry, 1:12399 
COALCON PROCESS/FEASIBIL' 
eae Support Services clean boiler fuel demonstration 
—— . Annual report, May 28, 1975-December 31, 
i975, 1:12375 (FE-1772-10) 
COAL-FIRED MHD GENERATORS/PLANNING 
Development of design criteria, cost estimates, and schedules for 
an MHD hi rformance demonstration experiment. Final 
report ( LORHO. facility at AEDC), 1:13545 (OCR-76) 
COAL-FIRED MHD GENERATORS/TEST FACILITIES 
Development of design criteria, cost estimates, and schedules for 
an MHD high performance demonstration experiment. Final 
report (LORHO facility at AEDC), 1:13545 (OCR-76) 
COASTAL WATERS/CONTAMINATION 
Characteristics of coastal circulation affecting the transport and 
dispersion of material released from the nuclear industry, 
1:14510 
COASTAL WATERS/MONITORING 
Sediment response to inner shelf hydraulic regimes. 
rt, | February 1975-1 November 1975, 1:14462 (COO- 
2553-1) 
COASTAL WATERS/WATER QUALITY 
Observations on the effects of gas embolism in captured adult 
menhaden, 1:14514 (CONF-741033-) 
COATED FUEL PARTICLES/CHEMICAL ANALYSIS 
Energy programs: gas-cooled reactor programs, 1:13776 
(ORNL-5S100) 
COATED FUEL PARTICLES/PERFORMANCE 
Development of a recycle fuel for the HTGR, 1:12986 
Development and irradiation performance of LHTGR fuel, 
1:12973 (GA-A-13173) 
COATED FUEL PARTICLES/RESEARCH PROGRAMS 
Energy programs: gas-cooled reactor programs, 1:13776 
(ORNL-5100) 
COATED FUEL PARTICLES/SURFACE COATING 
Improved coating process for high-temperature gas-cooled 
reactor fuel, 1:12987 
COATINGS 
See also ANTIREFLECTION COATINGS 
ENAMELS 
SPRAYED COATINGS 
VARNISHES 
COATINGS/OPTICAL PROPERTIES 
Solar absorptance and emittance properties of several solar 
coatings, 1:12856 
COATINGS/PERFORMANCE 
Solar absorptance a emittance properties of several solar 
coatings, 1:12856 
COATINGS/PHYSICAL RADIATION EFFECTS 
Irradiation effects on low-friction coatings for LMFBR 
applications, 1:13011 (HEDL-TME-75-108) 
COATINGS/REVIEWS 
Application of thin films to solar energy utilization, 1:12831 
COATINGS/SILICON SOLAR CELLS 
Process for solder coating silicon solar cells (Patent), 1:12734 
COATINGS/THICKNESS 
Coating thickness measurements using semiconductor photon 
detectors, 1:14217 (Y-DA-6629) 
COAXIAL CABLES/RADIATION HARDENING 
Nuclear Electromagnetic Pulse (NEMP) hardened cables. 
a report, | Jul 1973-30 Jun 1974, 1:14222 (AD/A- 
006642) 


COAXIAL CABLES/SHIELDING 

Rejection of radio-frequency noise with a wide-band differential 
preamplifier and solid-shielded coaxial input cables (For in 
core fission counters for LMFBR reactors), 1:14278 

COBALT/ACTIVATION ANALYSIS 

Analytical techniques for the determination of 20 trace elements 
in biological samples by means of instrumental thermal 
neutron activation analysis, 1:14422 (CONF-740701-) 

Mercury, arsenic, cadmium, and cobalt determinations in the 
average Puerto Rican diet using instrumental neutron 
activation analysis, 1:14427 (CONF-740701-) 

Neutron activation analysis studies of marine biological species 
and related marine sediments (Microstomus pacificus), 
1:14483 (CONF-740701-) 

COBALT/ECOLOGICAL CONCENTRATION 

Base-line data on everglades soil-plant systems: elemental 

biomass, and soil depth, 1:14451 (CONF- 
13-) 


L 
> 
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COBALT/HEALTH HAZARDS 
Mercury, arsenic, cadmium, and cobalt determinations in the 
_ average Puerto Rican diet using instrumental neutron 
activation analysis, 1:14427 (CONF-740701-) 
‘Superallowed decay of the analog 
uperallowe of the an state 53m/Co to 
1:15018 (COO-1779 9) 
COBALT 56/ENERGY LEVELS 
(p,ny) reactions (J, a), 1:15020 (COO-1779-49) 
ALT 56/ENVIRONMENTAL EFFECTS 
Environmental baselines by NAA of tree-rin i (*Co, 
Se, “*Eu, /sup 110m/Ag), 1:14387 (CO F-740701-) 
COBALT 59/NEUTRON REACTIONS 
Neutron cross sections of **Co below 100 keV (10-5 eV-100 
keV), 1:15024 (BNL-NCS-50468 ) 
COBALT 60/RADIOECOLOGICAL CONCENTRATION 
Cerium and cobalt movement with litter leachate in a forest soil, 
1:14747 (CONF-7405 13-) 
COBALT ALLOYS 
See also HASTELLOY X 
n analysis of charpy impact testing as ied to cemented 
carbide. Technical information 1:13703 (AD/A- 
1) 

COBALT ALLOYS/MAGNETIC PROPERTIES 
Low-temperature magnetic studies on various substituted rare 
earth (R)-transition metal (T) compounds RT;, 1:13649 

COBALT ALLOYS/MAGNETIZATION 
Temperature-induced magnetization reversal in an amorphous 
ferrimagnet, 1:13656 
COBALT ALLOYS/PLASMA ARC SPRAYING 
Planar high-energy permanent magnets. Semiannual report, | 
a -30 Sep 1974, 1:13595 (AD/A-005080) 
COBALT CHLORIDES/PHASE TRANSFORMATIONS 
pape oS in magnetic systems, a neutron diffraction study 
of CsCoCl,2D,0, 1:13725 (RCN-235) 
COBALT COMPLEXES/REDUCTION 
Reduction of tetrakis(4-N-methylpyridyl )porphinecobalt(III) by 
hex i thenium(Il) (Spectral studies of effects of pH 
and added ions on reduction), 1:13815 
COBALT COMPOUNDS/CRYSTAL GROWTH 
Crystal growth, and electrical and magnetic properties of 
CoWO, 1:13697 
COBALT COMPOUNDS/ELECTRICAL PROPERTIES 
Crystal growth, and electrical and magnetic properties of 
Ba,CoWO, 1:13697 
CODLING MOTH/GENETIC VARIABILITY 
Genetic variation in natural insect populations and its bearing on 
mass-rearing programs, 1:14689 
COED PROC 


Coal technology program qua pa report for the 
period ending December 31, 1975, 1:12322 (ORNL-5120) 


COED PROCESS/CARCINOGENS 
Preliminary results: chemical and biological examination of coal- 
derived materials, 1:12417 (ORNL/NSF/EATC-18) 
COED PROCESS/FLOWSHEETS 
— energy development (COED), 1:12407 (ERDA-76-33- 


) 
COED PROCESS/FORECASTING 
Char-oil energy development (COED), 1:12407 (ERDA-76-33- 


2) 
COED PROCESS/HETEROCYCLIC COMPOUNDS 
Preliminary results: chemical and biological examination of coal- 
derived materials, 1:12417 (ORNL/NSF/EATC-18) 
COED PROCESS/ORGANIC NITROGEN COMPOUNDS 
Preliminary results: chemical and biological examination of coal- 
derived materials, 1:12417 (ORNL/NSF/EATC-18) 
COED PROCESS/PILOT PLANTS 
Char-oil energy development (COED), 1:12407 (ERDA-76-33- 


2) 
COED PROCESS/SULFUR COMPOUNDS 
Preliminary results: chemical and biological examination of coal- 
derived materials, 1:12417 (ORNL/NSF/EATC-18) 
COHERENT RADIATION 
Coherence in multilevel systems. II. Description of a multilevel 
system as two levels in contact with a population reservoir 
(Density matrix), 1:14843 
COINCIDENCE CIRCUITS 
Triple-coincidence with automatic chance coincidence 
correction, 1:14274 
COINCIDENCE SPECTROMETRY/TIMING CIRCUITS 
New approach to timing: the fast-fast system, 1:14190 
New constant fraction timing system with improved time 
derivation characteristics, 1:14191 
COKE/PRODUCTION 
Clean Coke process, 1:12412 (ERDA-76-33-2) 
Fugitive emissions from coal, 1:12448 
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COKE/REMOVAL 

Process for on-stream decoking of ph (Patent), 1:12536 
COKE OVENS/ENVIRON AL 

Fugitive emissions from coal, 1:12448 
COKE-OVEN GAS 


See COAL GAS 
COLLAGEN/MOLECULAR STRUCTURE 


Soluble collagen and protein-carbohydrate component content in 
rats with silicosis, 1:14631 (LF-tr- 
) 
COLLECTR' 


ONS 
See SELF-POWERED NEUTRON DETECTORS 
COLLISIONAL PLASMA/RUNAWAY ELECTRONS 
Runaway electrons in an impure plasma, 1:15158 
COLONIES 
See POPULATIONS 
COLORADO/ENERGY SOURCES 
Rural industrialization: the case of Four Corners, 1:13450 
(CONF-7506125-) 
COLORADO/URANIUM DEPOSITS 
on the geology of uranium 
Browns Park Formation in Moffat County, C , and 
Carbon County, Wyoming (Favorable host rocks are found in 
the interbedded fluvial, lacustrine, and eolian sandstones east 
of the confluence of the Yampa and Little Snake Rivers in 
Colorado and west of Miller Hill area in Wyoming), 1:12568 
(TM-D-1-18) 
COLORADO/WATER RESOURCES 
Alternative sources of water for prototype oil shale 
development, Colorado and Utah (Tracts C-a and C-b in 
Colorado and U-a and U-b in Utah), 1:12558 (NP-20798) 
COLUMBIA RIVER/MONITORING 
Master schedule for CY-1976 Hanford environmental 
surveillance routine program, 1:14349 (BNWL-B-455) 
COLUMBIA RIVER/PUMPED STORAGE 
Potential for leer, in the Columbia River hydro 
system, 1:1338 
COLUMBIUM 
See NIOBIUM 
COMBINED-CYCLE POWER PLANTS/DESIGN 
Coal gasification combined-cycle system for electric power 
neration, 1:12366 (ERDA-111-75/1) 
COMBUSTION ENGINEERING STANDARD REACTOR 
See CE STANDARD REACTOR 
COMMERCIAL BUILDINGS/ENERGY CONSERVATION 
Five-year program planning document for end-use energy 
conservation research, development, and demonstration, 
1:13427 (PB-240406) 
COMMERCIAL BUILDINGS/GEOTHERMAL SPACE 
HEATING 
Multipurpose use of geothermal energy. Proceedings of the 
international conference on geothermal energy for industrial, 
ricultural, and commercial-residential uses, October 7-9, 
1974, Klamath Falls, Oregon, 1:12873 
COMMUNICATIONS/BIBLIOGRAPHIES 
Telec« ications substitutability for travel: an ene: 
conservation potential, 1:13418 (COM-75-10785) 
COMMUNICATIONS/ENERGY CONSERVATION 
Office decentralization through telecommunications: implications 
for transportation and organization, 1:13421 (CONF-7506125- 
) 


its in the 


Tel ications substitutability for travel: an energy 
conservation potential, 1:13418 (COM-75-10785) 
COMMUNICATIONS/ENERGY CONSUMPTION 
Telecc ications substitutability for travel: an ene 
conservation potential, 1:13418 (COM-75-10785) 
COMMUNITIES (ECOLOGICAL) 
See ECOSYSTEMS 
COMPLEXES/STABILITY 
Effect of solvents on the stability of positronium complexes in 
solution, 1:14830 
COMPOSITE MATERIALS 
See also CONCRETE-PLASTIC COMPOSITES 
COMPOSITE MATERIALS/ACOUSTIC EMISSION TESTING 
Acoustic emission from stress rupture and fatigue of an organic 
fiber composite, 1:13721 
COMPOSITE MATERIALS/FATIGUE 
Fatigue resistance criteria for fiber-reinforced composite 
structures. Final report, | Apr 1971-30 Sep 1974, 1:13720 
(AD/A-009789 ) 
COMPOSITE MATERIALS/RESEARCH PROGRAMS 
Fiber composite program for flywheel Wey Second 
quarterly progress report, 1:13396 (UCRL-50033-75) 
NASA Lewis Research Center's materials and structures 
division, 1:13653 
COMPOSITE MODELS 
See also BOOTSTRAP MODEL 
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PARTON MODEL 
COMPOSITE MODELS/EXCITED STATES 
Semiclassical ics of the ‘SLAC bag’, 1:14937 
COMPOSITE MODELS/ISOSPIN 


COMPOUNDS (ORGANIC) 
See ORGANIC COMPOUNDS 
COMPTON EFFECT/ANALYTICAL SOLUTION 
analytical photo-Compton current methods, 
1:1 
COMPTON EFFECT/LOW-ENERGY THEOREM 
Low-energy theorems for nuclear Compton and Raman 
— and OtyieldsO* two-photon decays in nuclei, 


COMPTON EFFECT/MULTIGROUP THEORY 
Improved multigroup representation of differential 
a sections, 1:15099 (HEDL-SA-734) 
COMPTON SCATTERING 
See COMPTON EFFECT 
COMPUTER CODES 
Computer controlled data measurement and analysis system used 
for measuring switching parameters of semiconductors 
(Employs HP 2114B minicomputer; reports contain all 
applicable coding in assem language), 1:13994 (IS-3691) 
Improved real gas routines for 1a’s NASA Ames flow field 
program, |: 14844 (SAND-75-0493) 
A531 « d bus interface test program (In 
FORTRAN), [: 1:15368 (SAND-75-0589) 
TAS534 bit synchronizer interface test program (FORTRAN, 
PDP computer), 1:15369 (SAND-75-0590) 
COMPUTER CODES/A 
ADINDEX: a PL/I p produces simple or structured 
indexed from ADSE! (For IBM computers), 
1:15385 (ORNL/CSD/TM-1) 
AMP (Activity Manipulation Program), 1:13148 (ORNL/TM- 


5296) 

ANISN: SRL, 1:14980 (DPST-70-233) 

AXMIX program for cross section mixing and library 
arrangement (In FORTRAN IV for IBM 360 computers), 
1:14984 (ORNL/TM-5295) 

COMPUTER CODES/B CODES 

LINX and BINX: CCCC utility codes for the MINX multigroup 

pout code (For CDC or IBM computers), 1:14981 (LA- 
) 
COMPUTER CODES/C CODES 

CACA-2: revised version of CACA-a heavy isotope and fission- 
product concentration calculational code for experimental 
irradiation capsules, 1:12980 (ORNL/TM-5266) 

CACHE: an extended BASIC program which computes the 

tformance of shell and tube heat exchangers (HTGR), 
:12979 (ORNL/TM-4952) 

CDC 6600 subroutines for inte; of (sin t)/t, (cos t)/t, K/sub 
O/(t) (SININT, COSINT, and INTKO; user instructions, 

coun not included), 1: 15370 (SAND-76-0062) me 

NDX: a computer program to compute cell indices, 1:14: 
(ORNL-RUS-14) 

CHATA: core hydraulics and thermal analysis (PWR), 1:12958 
(BAW-10110) 

Computec applications in und ind minin Section 
CONTUR Program; Section 2. RESERV COAL 
Section 3, RAMPLAN Fake ry ; Section 4, COST-SCHED II 
Program; ‘Section 5, ECONE L Program. Research and 
development report No. 37 hear Sep 1968-Dec 1973, 
1:12453 (PB-239535) 

In ted system for production of neutronics and 

ulational constants. Volume 5, revision 1. CLYDE, a code 
for the production of calculationai constants from nuclear 
data (For CDC-7600 computer), 1:14986 (UCRL- 
50400( Vol.5)(Rev.1)) 

User’s manual for CONROD: a computer ber cyt for the desi 
Porn of LMFBR control elements, 1:13187 (HEDL-TME- 

COMPUTER CODES/COMPARATIVE EVALUATIONS 

Role and use of nuclear theories and models in practical 
evaluation of neutron nuclear data needed for fission and 
fusion reactor design and other nuclear applications, 1:14970 
(BNL-20700) 

COMPUTER CODES/D CODES 

Analysis of a blowdown experiment with the DABBOUS code, 

1:13329 (FRRSR-4) 
COMPUTER CODES/E CODES 

Computec a, in underground mining ms. Section 
1, CONTU ; Section 2, RESERV-COAL 
Section 3, RAM LAN I Pr ; Section 4, * ae ‘SCHED Il 
Program; Section 5, ECON AL Program h and 


nes No. 37 (final), Sep 1968-Dec 1973, 
1:12453 (PB-2 


‘computer modelin reactors. Quarterly 
technical progress : report, a 1975 ber 30, 1975 
(FLUB for describing chemically inert gas fluidized bed 

— ics), 1:12374 (FE-1770-4) 


analysis code system, 1:15110 
COMPUTER ER CODES CODES 


HAMOC: a computer p 
1:13159 (HEDL-TME-75 
in the HEMP computer program, 1:13864 


COMPUTER CODES/I CODES 
CDC 6600 subroutines for i of (sin t)/t, (cos t)/t, K/sub 
O/(t) (SININT, COSINT, INTKO; user instructions, 
listings not included), 1:15370 (SAND-76-0062) 
COMP R CODES/INDEXES 
USERDA computer + mem summaries. Numbers 177-239, 
1:15357 (A L-8040( uppl.3)) 
COMPUTER CODES/K CODES 
ee tree rey available on the 7600/6600 
puters ( REP and KI and KITT), 1:15376 (TID-26994) 
PREP. a KITT: note for the user, 1:13331 (FRRSR-3) 
COMPUTER CODES/L CODES 
LINX and BINX: CCCC utility codes for the MINX m 
ing code (For CDC or IBM computers), 1:14981 ( 


processi: 
6219-MS) 
's of thermal performance models for LIFE-II, 
1:13014 (HEDL-W/F-732091 ) 
COMPUTER CODES/LIBRARIES 
Brief instructions for using MATHLIB (version 6.0), 1:15367 
(SAND-75-0545) 
User’s guide to the Sandia Mathematical Program Library at 
Livermore, 1:15371 (SAND-76-8209) 
COMPUTER CODES/M CODES 
Computational features of the MELT-III neutronics, thermal- 
hydraulics computer code system (Fast reactors), 1:13294 
M pac ‘or A ree-view program 
(For matching particle tracks from various views to obtain 
proper input for TVGP), 1:14198 (ANL/HEP/PR-76-11) 
Users guide to 1:14982 (ORNL/CSD-7) 
COMP R CODES/O C 
OR TEP-II: a FORTRAN  Thermal-Ellipeoid Plot Program for 
structure illustrations, 1:13591 (ORNL-5138) 
ORECA-1: a digital computer code for simulating the d 
of HTGR cores for emergency cooling analyses, 1:13317 
(ORNL/TM-S159) 
COMPUTER CODES/P CODES 
Fault tree analysis programs available on the 7600/6600 
computers (PREP and KITT), 1:15376 (TID-26994) 
PREP and KITT: note for the user, 1: pect tons (FRRSR-3) 
COMPUTER CODES/PROGRAMM 


READY I system for the UNIVAC 1108 
Revision No. 1. Final report, 1:14331 ( el 


COMPUTER CODES/Q CODES 
Green's function oo Pi for the solution of time-dependent 
ntial flows with a free surface in a bounded domain 
(QUAKE and TDIET), 1:13859 (COO-3077-100) 
COMPUTER CODES/R CODES 

Computec applications in underground mining systems. Section 
1, CONTUR Program; Section 2, RESERV-COAL 
Section 3, RAM LAN I m; Section 4, COST-SC ED ll 
Program; Section 5, ECONE AL Program. Research and 
development report No. 37 (final), Sep 1968-Dec 1973, 
1:12453 (PB-239535) 

COMPUTER CODES/S CODES 

CDC 6600 subroutines for integrals of (sin t)/t, (cos t)/t, K/sub 
O/(t) (SININT, COSINT, and INTKO; user instructions, 
listings not included), 1:15370 (SAND-76-0062) 

Computing programme SPEGTAR, 1:13143 (IBK-1267) 

Cross-section methodol in SIMMER, 1:14973 (LA-6168-MS) 

Extended SCEPTRE. Volume II. Mathematical formulation. 
Final report, 15 May 1972-30 June 1974, 1:14224 (AD/A- 
009595) 

General purpose diffusivity model for fluid flow and heat 
conduction in porous media (For simulation of oil and natural 
gas wells after hydraulic fracturing; SIMPAC), 1:13970 
(MERC/SP-76/1) 

Material transport th porous media: a finite-element 
Galerkin model (STO ena computer code plus numerous 
subroutine codes), 1:14430 (ORNL-4928) 

PI anium itioning; alternate flowsheet Plutonium 

A A icle-in cell computer program (SA 1s 
VSC-DR 70-458) 


COREA CORRS 
Composite structure of hadrons and why data lie near an isospin 


COMPUTER GRAPHICS 


SOLA: a numerical solution for transient fluid flows, 
SUR, a program to gene fror covariance files (User's 
manual), 1:15078 (ORNL /TM-5223) 
COMPUTER CODES/T C 
Green's function techniques ale the solution of time 
potential flows with a free surface in a bounded domain 
(QUAKE and TDIET), 1:13859 (COO-3077-100) 
TAP: a program for analysis of HTGR nuclear steam supply 
m performance transients, 1:12974 (GA-A-13248) 
TREND: a program using cumulative sum methods to 
pe ares trends in data (In FORTRAN for CDC 6600 
iter), 1:15356 (AECL-5262) 
COMPU: ER CODES/TESTING 
Development, generation, and testing of the DCTR fine-group 
cross-section library, 1:14997 
/INTERACTIVE DISPLAY DEVICES 


Devel ental system for microcomputer based intelligent 
‘minal 1:13 1:15363 (LA-UR- R-76-125) 


See PROGRAMMING L LANGUAGES 
COMPUTER PROGRAMMING 

See PROGRAMMING 
COMPUTER-AIDED 


Development of design automation software 
en 1:15381 (UCRL772 Rev.1)) 
COMPUTERS 


See also CDC COMPUTERS 
DIGITAL COMPUTERS 
PDP COMPUTERS 
eed in nuclear medicine: where do we stand, 
COMPUTERS/INTERACTIVE DISPLAY DEVICES 
Interactive computer system for well log analysis, 1:12485 
COMPUTERS/PROGRAMMING 
mar — tool implementation language, 1:15377 (UCID- 
) 
CONCRETE-PLASTIC COMPOSITES/PHYSICAL PROPERTIES 
Concrete-polymer materials for highwa ications. Final 
report, P1371 718 (BNL-50462) 
CONCRETE-PLASTIC COMPOSITES/USES 
Concrete-polymer —— a material for use in corrosive 
environments, 1:13717 (BNL-20721) 
CONCRETES/PRODUCTION 
Study of coal-associated wastes resulting from the mining, 
ing, and utilization of coal. Quarterly report No. 14, 
May 10, 10, f375- -August 9, 1975, 1:12429 429 
CONCRETES/RESEARCH PROGRAMS 
Study of coal-associated wastes resulting from the mining, 
processing, and utilization of coal. Quarterly report No. 14, 
May 10, 1975-August 9, 1975, 1:12429 429 1218-2) 
CONCRETES/USES 
Concrete-polymer com material for use in corrosive 
environments, 1:13717 ( 
CONDENSER COOLING SYSTEMS/TESTING 
Field test of a steam condenser heat sink concept, 1:13195 
(AD/A-005578) 
CONDUCTORS (ELECTRIC) 
See ELECTRIC CONDUCTORS 
CONFORMAL GROUPS/PARTICLE INTERACTIONS 
Short-distance symmetries, the axial anomaly, and the conformal 


See SOINTS 
CONNECTORS/DESIGN 
Coupling system for c og vhf resonators, 1:13884 
Quick connect supply head: 50 mm stem (19 Nov 1973) 
(Engineering Materials) (Small diameter subterrene 
netrator), 1:13871 (CAPE-2422) 
CONSERVATION. (RESOURCE) 
See RESOURCE CONSERVATION 
CONTAINMENT SHELLS/DESIGN 
Nuclear * ed plant containment construction (Patent), 


1:13171 
CONTAINMENT SPRAY SYSTEMS/RELIABILITY 
Reliability of the spray system of a PWR containment. 
Comparison of calculations made by various codes on WASH 
1400 data, 1:13330 (FRRSR-6) 
CONTAINMENT SYSTEMS 
See also CONTAINMENT SPRAY SYSTEMS 
CONTAINMENT SYSTEMS/PERFORMANCE 
Problems arising in analysis of the behavior of BWR, type Mark 
III, containment enclosures during an accident, 1:13328 
(FRRSR-7) 
CONTAMINATION (INTERNAL) 
See RADIONUCLIDE KINETICS 
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iment to inner raulic regimes. 
ebruary 1975-1 1975, 1:14462 


2553-1) 
CONTINENTAL GAS DEPOSITS 
MER: ultimate recovery vs. a reservoir simulation 
Volume 1. Final 1: 13497 (PB-239767) 
MER: ultimate recovery vs. rate; a reservoir simulation 
Volume 2, appendices. Final report, 1:13498 (PB-239768) 
Outer Continental Shelf (OCS) oi and gas. An environmental 
assessment. Volume |. A to the nt by the 
Council on Environmental ity, 1:13495 (PB-239263) 
Outer Continental Shelf (OCS) oil and gas. An environ 
assessment. Volume 4. Potential onshore effects of oil gas 
production on the Atlantic and Gulf of Alaska outer 
continental shelf. Final report, 1:13496 (PB-239266) 
CONTINENTAL SHELF/PETROLEUM DEPOSITS 
MER: ultimate recovery vs. rate; a reservoir simulation 
Volume |. Final report, 1: 13497 (PB-239767) 
MER: ultimate recovery vs. rate; a reservoir simulation study. 
Volume 2, appendices. Final report, 1:13498 (PB-239768) 
Outer Continental Shelf (OCS) oi and gas. An environmental 
assessment. Volume 1. A report to the President by the 
Council on Environmental Quality, 1:13495 (PB-239263) 
Outer Continental Shelf (OCS) oil and gas. An environmental 
assessment. Volume 4. Potential onshore effects of oil gas 
production on the Atlantic and Gulf of Alaska outer 
continental shelf. Final pcouen. 1:13496 (PB-239266) 
CONTROL/RESEARCH PROGRAMS 


Annual re No. 88 coverin: January 1, 1974- 
December 31, 1974, 1:13990 (AD/A ort 
CONTROL ELEMENTS/PERFORMANCE 


Perfomance analysis of boron carbide in LMFBR, 1:13185 
(HEDL-SA-943) 

a analysis of LMFBR control rods, 1:13186 (HEDL- 

A-944) 

User's manual for CONROD: a computer for the design 
analysis of LMFBR control elements, 1:13187 (HEDL-TME- 
75-131) 

CONTROL ELEMENTS/PERFORMANCE TESTING 

Design and fabrication of the second HEDL instrumented 
control materials irradiation test assembly (BICM-2) 
(LMFBR), 1:13184 (HEDL-SA-793) 

LMFBR reference control materials semi-annual report, 1:13013 
(HEDL-TME-76-12) 

CONTROL RODS 
See CONTROL ELEMENTS 
CONTROL SYSTEMS 

( For automated processes including Pane 
See also REACTOR CONTROL SYSTEMS 

Distributed computer intelligence for data acquisition and 
control, 1:14273 

Method for implementing microp lied systems, 
1:14275 

CONTROL SYSTEMS/PROGRAMMING 

Software considerations of a minicomputer based multi- 

instrument CAMAC automation , 1:14284 
CONTROL SYSTEMS/RELIABILI 

Indications of the state of automation of the power industry, 

1:12904 
CONTROL THEORY (REACTOR) 

See REACTOR KINETICS 
COOLANT LOOPS 

See also IN PILE LOOPS 

REACTOR COOLING SYSTEMS 
COOLANT LOOPS/INSPECTION 
A nye | m for large sodium loops at HFEF, 1:13915 

COOLANT OOPS, PORT 

Handling system for large sodium loops at HFEF, 1:13915 
LERS 


See HEAT EXCHANGERS 
COOLING PONDS/PERFORMANCE 
Effect of geographical variation on performance of recirculating 
cooling ponds, 1:13160 (PB-238903) 
COOLING PONDS/WATER CHEMISTRY 
Changes in water chemistry and primary productivi Bay 
reactor cooling reservoir (Par Pond). 1:14529 (CONF- 
7405 13-) 
COOLING SYSTEM (REACTOR) 
See REACTOR COOLING SYSTEMS 
COOLING SYSTEMS 
COOLANT L 
REACTOR COOLING SYSTEMS 
Formulation of a data base for the analysis, evaluation and 
selection of a low temperature solar-powered air conditi 
system. Final summary report, 1:12840 (PB-238683) 
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ABSORPTION SPECTROSCOPY 
Part I. Application of the radio-frequency furnace technique to 


environmental trace = Part Il. The icability of 
Hadamard transform techniques to uv-visible spectroscopy, 
1:13780 (TID-26947) 
COPPER/ABUNDANCE 
Copper and beer levels in serum from human patients with 


sarcomas, 1:14594 
COPPER/ACTIVATION ANALYSIS 
Development of methods for the neutron activation analysis to 
the determination of essential and toxic trace elements of 


biological and environmental sam tion of enzyme 
activity of raw hides, 1:14429 CCONF120701.) ) 


Environment as reflected in human tissue and hair: a com 
(Thermal neutron activation analysis), 1:14424 (CONF- 
740701-) 

Neutron activation analysis studies of marine bi species 
and related marine sediments (Microstomus ificus), 
1:14483 (CONF-740701-) 

COPPER/CORROSION RESISTANCE 
High-temperature oxidation and wear resistance of copper 

diffusion-saturated by aluminium, nickel, and zirconium, 
1:13663 (TT-74-58009) 

COPPER/DIFFUSION 
Metallization on cubic boron nitride, 1:13642 (TT-74-58023) 

COPPER/ECOLOGICAL CONCENTRATION 
Base-line data on everglades soil-plant etn elemental 

ition, biomass, and soil 214451 (CONF- 
740313-) 

Chemical composition of white-tailed deer: whole- 
concentrations of macro- and micronutrients, 1:14418 
(CONF-740513-) 

Distribution of cooper and zinc in oysters and sediments from 
three coastal-plain estuaries, 1:14475 (CONF-740513-) 

Heavy-metal concentrations in selected Georgia estuarine 
mr with comparative food-habit data, 1:14477 (CONF- 

13-) 

= of Spartina alterniflora in the flow of lead, cadmium, and 

through the salt-marsh ecosystem, 1:14476 (CONF- 


COPPER/ELSCTRONIC STRUCTURE 
Free-atom behavior of Auger electrons in solids, 1:13607 
(CONF-741040-P2) 
COPPER/EMBRITTLEMENT 
Study of sulfur embrittled oxygen-free copper, 1:13668 
COPPER/EMISSION SPECTROSCOPY 
Simultaneous determination of wear metals in lubricating oils by 
plasma-atomic emission spectrometry, 
COPPER/ENVIRONMENTAL EFFECTS 
Contamination of groundwater by heavy metals from the land 
disposal of fly ash. Technical c=: report, June 1, 1975- 
February 29, 1976 (As, Ca, Cd, Cr, Cu, Fe, Hg, Pb, Zn), 
1:14494 (COO-2727-3) 
COPPER/ION EXCHANGE CHROMATOGRAPHY 
Removal of copper and iron prior to water hardness titration, 
1:13794 
COPPER/NEUTRON REACTIONS 
Cu(n,xy) reaction cross section for incident neutron 
between 0.2 and 20.0 MeV, 1:15030 (ORNL/TM-5215) 
COPPER/NEUTRON TRANSPORT 
Cross sections for creation of damage, 1:14999 (LA-tr-76-5) 
COPPER/PHOTONUCLEAR REACTIONS 
Systematic discrepancy in photoneutron cross sections for 
medium and heavy nuclei, 1:15031 
COPPER/PHYSICAL RADIATION EFFECTS 
Cross sections for creation of damage, 1:14999 (LA-tr-76-5) 
Effect of oe defects on mechanical properties of metals. 
po see , January 1, 1975-December 31, 1975, 1:13674 
(Ci 1367-73 ) 


Neutron damage calculations in Cu, Nb, and Au to 32 MeV: 
application to sounenen.crd deuteron-breakup neutron 
sources, 1:15321 (CONF-760209-5) 

COPPER/WEAR RESISTANCE 
ee oxidation and wear resistance of copper 
iffusion-saturated by aluminium, nickel, and zirconium, 
1:13663 (TT-74-58009) 
COPPER 62/ENERGY LEVELS 
Decay of “Zn, 1:15026 (COO-1779-49) 
COPPER 63/ENERGY LEVELS 
Decay of “Zn, 1:15025 (COO-1779-49) 
COPPER 63/PHOTONUCLEAR REACTIONS 

Systematic discrepancy in photoneutron cross sections for 

medium and heavy nuclei, 1:15031 


COPPER 65/HEAVY ION REACTIONS 
Evaporation residue cross sections from “Kr bombardment of 
SCu, Zr, and '®Ag (Differential and total cross sections), 
1:15029 (LA-UR- 78539) 
COPPER 65/KRYPTON 84 REACTIONS 
- and krypton-induced reactions at energies of 4-7 
MeV/amu, 1:15033 
COPPER ALLOYS 
See also COPPER BASE ALLOYS 
COPPER ALLOYS/AUGER ELECTRON SPECTROSCOPY 
Quantitative Auger electron analysis of gold-copper alloys, 
1:13770 (BDX-613-1466(Rev.)) 
COPPER ALLOYS/MECHANICAL PROPERTIES 
An experimental investigation of dynamic material properties. 
a age 1 Sep 1964-30 Nov 1973, 1:13621 (AD/A- 
007209) 
COPPER BASE ALLOYS/CHEMICAL COMPOSITION 
Relative sputtering yields and ar surface analysis by 
Auger spectroscopy, 1:1481 
COPPER BASE ALLOYS/SPUTTERING 
es sputtering yields and quantitative surface analysis by 
spectroscopy, 1:14817 
COPPE COMPLEXES/ECOLOGICAL CONCENTRATION 
Organically complexed copper, zinc, and chelating agents in the 
rivers of Western Puerto Rico, 1:14479 (CONF-740513-) 
COPPER COMPOUNDS/ELECTRON SPIN RESONANCE 
Electron paramagnetic resonance studies of the relaxation of 
r (II), titanium (III) and vanadyl ions in solution, 
13798 (LBL-4162) 
COPPER COMPOUNDS/ION EXCHANGE 
Separations chemistry, 1:13791 (ORNL-5111) 
COPPER COMPOUNDS/RELAXATION 
Electron paramagnetic resonance studies of the relaxation of 
c r (II), titanium (III) and vanadyl ions in solution, 
1:13798 (LBL-4162) 
COPPER OXIDES/CATALYTIC EFFECTS 
Sulfur poisoning of catalysts. Quarterly progress report, October 
1-December 31, 1975 (In methanol synthesis from CO and 
H,), 1:12721 (PERC-0060-2) 
COPPER SULFIDES/DECOMPOSITION 
Note on the electrochemical decomposition of copper sulfide, 
1:12810 
COPPER SULFIDES/FILMS 
Preparation and characterization of Cu/sub x/S and CulnS, films 
on various substrates for photovoltaic junctions, 1:12819 
CORDOVA QUAD CITIES-1 REACTOR 
See QUAD CITIES-1 REACTOR 
CORDOVA QUAD CITIES-2 REACTOR 
See QUAD CITIES-2 REACTOR 
CORE CATCHERS/DESIGN 
Containment systems aimed at protecting against the 
consequences of hypothetical core-melt accidents (BWR; 
PWR), 1:13360 
CORROSION INHIBITORS/EFFICIENCY 
Corrosion-inhibiting additives for sulfur-containing fuels, 
1:12538 (AD/A-006089) 
CORTEX (ADRENAL) 
See ADRENAL GLANDS 
COSMIC GAMMA BURSTS/RADIATION DETECTION 
Location of transient gamma-ray sources with thin flat 
scintillators, 1:14143 
COSMIC X-RAY SOURCES/LUMINOSITY 
MX 1313+29: A compact source of very low energy X-rays in 
Coma Berenices, 1:14810 
COSMIC X-RAY SOURCES/RADIATION DETECTION 
Crystal x-ray spectroscopy and polarimetry on OSO-8, 1:14193 
HEAO-B imaging proportional counter design, 1:14144 
COULOMETRY 
See VOLTAMETRY 
COUNTERS (RADIATION) 
See RADIATION DETECTORS 
COVER GAS 
(Nonreactive gas covering the sodium coolant in a reactor vessel.) 
COVER GAS/CHEMICAL ANALYSIS 
Methods for the analysis of sodium and cover gas (Standard), 
1:13744 (RDT-F-3-40T(Rev. )( 1-76)) 
CRAB NEBULA/VISIBLE RADIATION 
Timing of the Crab pulsar. I. Arrival times, 1:14806 
Timing of the Crab pulsar. II. Method of analysis, 1:14807 
Timing of the Crab pulsar III. The slowing down and the nature 
of the random process, 1:14808 
CRAB NEBULA/X RADIATION 
Spatial distribution of X-rays in the Crab Nebula, 1:14809 
RABS 


See CRUSTACEANS 


CRABS 


CRATERING EXPLOSIONS/GROUND MOTION 
Descriptive em of airblast effects for buried cratering 
detonations, 1:14329 (UCID-17010) 
CRATERING EXPLOSIONS/SHOCK WAVES 
Descriptive summary of airblast effects for buried cratering 


1:14329 (UCID-17010) 
CRBR REACTOR 

See CLINCH RIVER BREEDER REACTOR 
CREEKS 

See RIVERS 


CRITICAL ASSEMBLIES 
See ZERO POWER REACTORS 
CRITICAL HEAT FLUX/CORRELATIONS 
Comparison of the B and W-2 and W-3S critical heat flux 
correlations with Westin house 16-pin DNB data usi 
COBRA-IIIC (PWR), 1:12962 
CRITICALITY /COMPUTER C 
ANISN: SRL, 1:14980 (DPST.10-233) 
CRITICALITY ACCIDENTS 
See RADIATION ACCIDENTS 
CROPS/CONTAMINATION 
Environment and quality of life. Literature study on the 
economic consequences of the damages and annoyances both 
in materials and vegetation and in men and animals caused by 
sulfur dioxide air pollution, 1:14363 (EUR-5134d) 
CRUDE OIL 
See PETROLEUM 
CRUSTACEANS/BEHAVIOR 
Photoprotection by carotenoid pigments in the copepod 
Diaptomus nevadensis, 1:14541 
CRYOGENIC BUBBLE CHAMBERS/DATA PROCESSING 
MATCH package for the ANL three-view geometry program 
(For ome particle tracks from various views to obtain 
proper input for TVGP), 1:14198 (ANL/HEP/PR-76-11) 
CRYOGENIC CABLES/REVIEWS 
Superconducting and resistive cryogenic power transmission 
—— in the U.S. An opportunity for cryogenic innovation, 
13886 
CRYSTAL STRUCTURE/BIOLOGICAL RADIATION EFFECTS 
Ultraviolet irradiation of nucleic acids and related compounds. 
Final progress report, 1:14655 (COO-3276-20(82)) 
CRYSTAL STRUCTURE/DIAGRAMS 
OR TEP-II: a FORTRAN Thermal-Elli Plot 
—_ structure illustrations, 1:13591 (ORNL-5138) 
CRYSTALLINE LENS/MITOSIS 
Induction of mitosis in the cultured rabbit lens initiated by the 
addition of insulin to medium KEI-4, 1:14570 
CURIUM/DEPOSITION 
Recent animal studies on the deposition, retention and 
translocation of plutonium compounds (**Pu, *°Pu), 1:14725 
(BNWL-SA-5626) 
CURIUM/RETENTION 
Recent animal studies on the deposition, retention and 
translocation of plutonium compounds (**Pu, *°Pu), 1:14725 
(BNWL-SA-5626) 
CURIUM/SOLVENT EXTRACTION 
Separation of trivalent lanthanides and actinides by solvent 
extraction without aqueous complexing agents, 1:12604 
(UCRL-77735) 
CURIUM 243/TISSUE DISTRIBUTION 
Subcellular distribution of some actinide elements in the beagle 
liver, 1:14772 
CURIUM 244/BIOLOGICAL RADIATION EFFECTS 
Repiratory carcinogenesis in rats after inhalation of radioactive 


for 


aerosols of actinides and lanthanides in various 
forms (7Cm, *'Am, **Pu, **Pu, 
1:1473 
CURIUM 244/CARCINOGENESIS 
Studies of pulmonary carcinogenesis in rodents followi rom 
of transuranic compounds (7**Pu, **Cm), 
1:14 
CURIUM 244/INHALATION 
Repiratory carcinogenesis in rats after inhalation of radioactive 
aerosols of actinides and lanthanides in various 
forms (2“Cm, **'Am, **Pu, *Pu), 
14732 
Studies of pulmonary carcinogenesis in rodents followin 
inhalation of transuranic compounds (**Pu, 


1:14730 
CURIUM 244/ISOTOPE PRODUCTION 


Transuranium Processing Plant semiannual of production, 


report 
status, and plans for period ending June 30, 1975, 1:13857 
(ORNL-5084) 
CURIUM 244/TISSUE DISTRIBUTION 
a of some actinide elements in the beagle 
iver, 1: 
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CURIUM 245/NEUTRON REACTIONS 
Fission cross section measurements on short-lived alpha emitters, 


1:15080 
Nuclear chemistry (ORNL Chemi Division Annual 
slit for period ending Nov. 1, 1975), 1:13847 (ORNL- 


CURIUM 248/ISOTOPE PRODUCTION 
Transuranium Processing Plant semiannual of production 
status, and s for period ending June 30, 1975, 1:13857 
(ORNL-5084) 
CYANIDES/STRUCTURAL CHEMICAL ANALYSIS 
Crystal and molecular structure by neutron diffraction of 
ium tetracyanoplatinate( Il) trihydrate, the starting 
ere for partially oxidized conducting cyanoplatinate salts, 
CYCLES (THERMODYNAMIC) 
See THERMODYNAMIC CYCLES 
CYCLOHEXANE/CHEMICAL STATE 
Dielectric and state behavior of cyclohexane under shock 
loading, 1:13826 
CYCLOHEXANE/DIELECTRIC PROPERTIES 
Dielectric and state behavior of cyclohexane under shock 
loading, 1:13826 
CYCLOHEXANE/REFRACTIVITY 
Observation of the anomalous refractive index of a critical 
i fluid (Methanol-cyclohexane), 1:13822 
CYCLONE SEPARATORS/EFFICIENCY 
Performance of rotary flow cyclones, 1:12467 
CYCLOPENTADIENE/STRUCTURAL CHEMICAL ANALYSIS 
Crystal structure of 5-exo-CH;-C,;H,;Mn(CO)(NO)P(C,Hs)s, 
1:13827 
CYCLOTRONS 
See also ISOCHRONOUS CYCLOTRONS 
MICROTRONS 
CYCLOTRONS/ACCELERATOR FACILITIES 
Use of cyclotrons in cancer therapy, 1:15114 “(CONF-741040- 
P2) 
CYLINDERS/PHOTON TRANSPORT 
Rapid calculation of x-ray absorption correction factors for 
cylinders to an accuracy of 0.1%, 1:15100 
CYLINDERS/SEISMIC EFFECTS 
Green's function techniques for the solution of time-dependent 
potential flows with a free surface in a bounded domain, 
1:13859 (COO-3077-100) 
CYLINDERS/STRESS ANALYSIS 
Velocity damping in the HEMP computer program, 1:13864 
(UCID-17009) 
CYSTINE/ACTIVATION ANALYSIS 
Neutron activation analysis of urinary calculi, 1:14428 (CONF- 
740701-) 
CYTOCHROMES/BIOSYNTHESIS 
Isolation and characterization of amber suppressors in yeast (UV 
and x radiation), 1:14663 
CYTOCHROMES/CHEMICAL REACTION KINETICS 
Kinetics and mechanism of the oxidation of horse heart 
ferrocytochrome c by tris(1,10-phenanthroline )cobalt( III) at 
low pH, 1:13833 
CYTOCHROMES/DICHROISM 
Fluorescence-detected magnetic circular dichroism of 
fluorescent and nonfluorescent molecules, 1:14828 
CYTOCHROMES/FLUORESCENCE SPECTROSCOPY 
Fluorescence-detected magnetic circular dichroism of 
fluorescent and nonfluorescent molecules, 1:14828 
CYTOCHROMES/OXIDATION 
Kinetics and mechanism of the oxidation of horse heart 
ferrocytochrome c by tris(1,10-phenanthroline )cobalt(III) at 


low pH, 1:13833 
CYTOCHROMES/SPECTROSCOPY 
Carbon-13 nuclear magnetic resonance ea of [2- 
"SC jcarboxymethylcytochrome c, 1:14553 


D-1285 RESONANCES/PARTICLE PRODUCTION 
Photoproduction of psi, pe. and a search for new particles at 
SLAC (Review), 1:14890 
DACUS OLEAE/BEHAVIOR 
Comparative behavior of lab.-cultured and wild-type Dacus 
oleae flies in the field, 1:14698 
DACUS OLEAE/BIOLOGICAL RADIATION EFFECTS 
Performance of normal and gamma-ray sterilized laboratory- 
reared Dacus oleae flies in the field. An attempt to suppress 


CRATERING EXPLOSIONS/GROUND MOTION 


the native population in a semi-isolated area by the sterile- 
insect technique, 1:14704 
DACUS OLEAE POPULATIONS 
Release of sterile and marked olive flies on the islet of Sit 
(Kornat Archi ) (Dacus oleae), 1:14705 
DACUS OLEAE/RADIOSTERILIZATION 
Performance of normal and gamma-ray sterilized laboratory- 
reared Dacus oleae flies in the field. An attempt to suppress 
the native population in a semi-isolated area by the sterile- 
insect technique, 1:14704 
DACUS OLEAE/REARING 
Mass rearing of the olive fruit fly, Dacus oleae (Gmelin), at 
Democritos, 1:14697 
DACUS OLEAE/SEASONAL VARIATIONS 
Release of sterile and marked olive flies on the islet of Sit 
(Kornat Archipelago) (Dacus oleae), 1:14705 
DAMS/MODIFICATIONS 
Construction problems in converting existing hydroelectric 
facilites, 1:12723 
DANISH ATOMIC ENERGY COMMISSION/RESEARCH 
PROGRAMS 
Danish Atomic Energy Commission nineteenth annual report, 
1974/75 (Activities at Risoe), 1:15351 (NP-20846) . 
DARESBURY SYNCHROTRON 
See NINA 
DATA ACQUISITION/ALGORITHMS 
Dynamic programming approach to estimating 
economic data bases, 1:13452 (LBL-4271) 
DATA ACQUISITION SYSTEMS 
See also CAMAC SYSTEM 
Bio-signal processing using digital techniques, 1:14288 
Computer system for environmental sample analysis and data 
storage and analysis, 1:14289 
Continuous sharing of a record-oriented output device within a 
distributed function laboratory computer network, 1:14282 
Controllable automated environmental data acquisition and 
monitoring system (For coastal ic parameter 
measurements), 1:14290 
Data acquisition systems, 1:15173 
Distributed computer intelligence for data acquisition and 
control, 1:14273 
Logical and physical resource management in the common node 
of a distributed function laboratory computer network, 


1:14280 
Method for implementing led systems, 
DATA ACQUISITION SYSTEMS/ON-LINE CONTROL 
SYSTEMS 


gaps in large 


r 


1:14275 


Brookhaven reactor experiment control facility: a distributed 
function computer network, 1:13261 
DATA ACQUISITION SYSTEMS/OPERATION 
Data acquisition and process control system for HFEF, 1:13921 
DATA ACQUISITION SYSTEMS/PROGRAMMING 
Software considerations of a minicomputer based multi- 
instrument CAMAC automation system, 1:14284 
Software system for data acquisition in nuclear physics 
experiments using CAMAC, 1:14283 
Task scheduler and service subsystem for the common node of a 
distributed function laboratory computer network, 1:14281 
DATA ANALYSIS/COMPUTER CODES 
TREND: a program using cumulative sum methods to detect 
long-term trends in data, 1:15356 (AECL-5262) 
DATA STORAGE DEVICES 
See MEMORY DEVICES 
DAUGHTER PRODUCTS/BIOLOGICAL EFFECTS 
Effects on inhaled uranium mine air contaminants in beagle 
dogs, 1:14619 
DAUGHTER PRODUCTS/BIOLOGICAL RADIATION 
FFECTS 


E 
Lesions and lung cancers induced in rats by inhaled radon 222 
at various equilibriums with radon daughters, 1:14620 
DAVIS BESSE-1 REACTOR/REACTOR LICENSING 
FIND: Davis-Besse Nuclear Power Station, 1:13107 (FIND- 
50346-R1) 
DECAY/NUCLEAR DATA COLLECTIONS 
Nuclear decay data for selected radionuclides, 1:14975 (ORNL- 
5114) 
Radioactive-nuclide decay data in science and technology, 
1:14979 
DEEP WATER OIL TERMINALS/ENVIRONMENTAL 
EFFECTS 
Louisiana superport studies. Report No. 4. Technical appendices 
to recommendations for the environmental protection plan, 
1:12548 (COM-75-10314) 
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DEER/CONTAMINATION 
Radiocesium concentrations in wholebody nates and 
several body compartments of power contaminated white- 
tailed deer, 1:14760 (CONF-740513-) 
DEER/PHYSIOLOGY 
Chemical composition of white-tailed deer: 
concentrations of macro- and micronutrients, 1:14418 
(CONF-7405 13-) 
DEER/RADIONUCLIDE KINETICS 
Relationship between potassium intake and radiocesium 
retention in the reindeer, 1:14761 (CONF-7405 13-) 
ED NUCLEI/J-J COUPLING 
Predictions of splittings between triplet and si 
deformed -odd nuclei, 1:15097 (COO-17 
DEFORMED NUCLEI/L-S COUPLING 
Predictions of splittings between triplet and singlet states in 
deformed odd-odd nuclei, 1:15097 (COO-1779-49) 
DEGRADATION (NUCLEAR) 
See DECAY 
DEHYDROGENASES/METABOLISM 
Regulation of glucose-6- te dehyd 
chloroplasts by ribulose | and and NADP yNADP* 
ratios, 1:1455 
DELTA-1236 RESONANCES/PARTICLE PRODUCTION 
Isospin-1/2 nucleon-resonance production by a V, A weak 
neutral current, 1:14923 
Neutron spectra from 647- and 800-MeV proton bombardment 
of an and deuterium (Cross sections), 1:14874 (LA- 
61 
DELTA-1236 RESONANCES/PHOTOPRODUCTION 
Does the A(3,3) resonance factorize, 1:14924 
DELTA-2850 RESONANCES/PARTICLE PRODUCTION 
ap backward elastic scattering in the 5 GeV/c region, 1:14879 
(ANL/HEP-CP-75-58 ) 
DELTA-3230 RESONANCES/PARTICLE PRODUCTION 
ap backward elastic scattering in the 5 GeV/c region, 1:14879 
(ANL/HEP-CP-75-58) 
DENSIMETERS/OPERATION 
Two-phase fluid density measurement with a two-beam radiation 
attenuation densitometer, 1:14219 
DEOXYPENTOSE NUCLEIC ACID 
See DNA 
DEOXYRIBONUCLEIC ACID 
See DNA 
DEPLETED URANIUM/NEUTRON TRANSPORT 
Measurement of neutron transmissions from 0.52 eV to 4.0 keV 
through seven samples of **U at 40 m, 1:15075 (ORNL/TM- 


5256) 
DEPRESSURIZATION/ENERGY TRANSFER 
Monthly p report for February 1976 for the HTGR safety 
studies for the Division of Systems Safety, U.S. Nuclear 
Regulatory Commission, 1:13322 (ORNLITM. 5326) 
DESALINATION 
Process for org geal fresh water, and food from the sea 
and Sun (Patent), 1:12837 
DESERTS/ECOLOGY 
Livestock forage and mineral relations on a shrub-ste 
rangeland in northwestern United States (ALE Reserve), 
1:14445 (BNWL-SA-5469) 
DESOXYRIBONUCLEIC ACID 
See DNA 
DESULFURIZATION 
See also BATTELLE HYDROTHERMAL COAL PROCESS 
BENFIELD PROCESS 
CLAUS PROCESS 
HOLMES-STRETFORD PROCESS 
STRETFORD PROCESS 
DESULFURIZATION/CATALYSTS 
Hydrocarbon: hydrodesulfurization utilizing a catalyst of 
germanium — VI-B and VIII components of alumina 
(Patent), 1:12535 
Method of manufacturing a hydrodesulfurization catalyst 
(Patent; Group VIB or Group VIII metal component on an 
alumina support), 1:12522 
DESULFURIZATION/MANUALS 
Handbook of gasifiers and gas treatment systems. Final report, 
task assignment No. 4, 1:12376 (FE-1772-11) 
DETECTORS (RADIATION) 
See RADIATION DETECTORS 
DETONATION WAVES 
See SHOCK WAVES 
DETONATIONS/THERMODYNAMIC PROPERTIES 
Enthalpies of formation and calculated detonation properties of 
some thermally stable —" (22 experimental organic 
explosives and TNT), 1 
DETONATORS/DESIGN 
Mesh-initiated large area detonators, 1:14316 (SAND-75-0524) 


t states in 
-49) 


AUGUST 1976 7 DETONATORS/DESIGN 
L 


DETONATORS/PERFORMANCE TESTING 
Flyer — performance and the initiation of insensitive 
— ives by flyer plate impact (TATB), 1:14315 (SAND-75- 
) 
DETONATORS/THERMAL DEGRADATION 
Thermal stability of hexanitrostilbene as determined i 
measurements of detonation velocity, 1:14318 (SA O75. 


5876) 
DEUTERIUM/DEUTERON REACTIONS 
Fusion cross sections and reactivities, 1:15002 (COO-2218-17) 
DEUTERIUM/EQUILIBRIUM 
Chemistry in support of fusion reactor technology (Studies on 
equilibrium in hydrogen-isotope-CTR-blanket systems and 
permeation of materials by hydrogen isotopes), 1:13795 
(ORNL-5111) 
DEUTERIUM/ISOTOPE EFFECTS 
Secondary B-deuterium isotope effect in the formation of 
radical from decomposition of methylethylethyl-2,2,2-d,- 
radical, 1:13836 
DEUTERI M/NATURAL CONVECTION 
Turbulent natural convection of liquid deuterium, hydrogen, and 
nit n within enclosed vessels, 1:13976 
DEUTERIUM/PION REACTIONS 
Coupled equations method for pion scattering from the two- 
nucleon system, 1:15089 (C 2171-55) 
DEUTERIUM/PROTON REACTIONS 
Neutron spectra from 647- and 800-MeV proton bombardment 
and deuterium (Cross sections), 1:14874 (LA- 
-T) 
DEUTERIUM/SPIN ORIENTATION 
mares Hy equilibrium of H,, D,, and T, (20 to 250°K), 
1:14824 (UCRL-Trans-1 1000) 
DEUTERIUM COMPOUNDS/EQUILIBRIUM 
Chemistry in support of fusion reactor technology (Studies on 
equilibrium in hydrogen-isotope-CTR-blanket systems and 
permeation of materials by hydrogen isotopes), 1:13795 
(ORNL-5111) 
DEUTERON REACTIONS/FUSION REACTIONS 
Fusion cross sections and reactivities, 1:15002 (COO-2218-17) 
DEUTERONS/TRAPPING 
Tensimetric, x-ray, and SEM studies of deuteron trapping in 
titanium, 1:13680 
DEVELOPING COUNTRIES/ECONOMICS 
= of alternative energy sources for LDCs, 1:13516 (PB- 
465) 
DEVELOPING COUNTRIES/ENERGY POLICY 
United States and the developing countries: cooperation or 
conflict in commodity policy, 1:13465 
DEVELOPING COUNTRIES/ENERGY SOURCES 
Overview of alternative energy sources for LDCs, 1:13516 (PB- 
239465) 
DEWARS/DESIGN 
Liquefaction of natural gas by liquid nitrogen in a dual- 
compartmented dewar (Patent), 1:12554 
DIAL PAINTERS/BIOLOGICAL RADIATION EFFECTS 
Chronic radium intoxication: morphology of bone and marrow 
infarcts (Body burden of **Ra in di painters), 1:14715 
Malignancies in patients contaminated with radium (***Ra), 
1:14714 


DIAL PAINTERS/BODY BURDEN 
Macrodistribution of ***Ra in the skeleton of a radium dial 
painter, 1:14755 
1,3-DIAZINES 
See PYRIMIDINES 
DICARBOXYLIC ACIDS/INFRARED SPECTRA 
Quantitative method using differential infrared spectrometry for 
the determination of compound _ absorbing in the 
carbonyl region in asphalts, 1:13783 
DICARBOXYLIC ACIDS/PHOTOLYSIS 
Chemical physics, 1:13803 (ORNL-5111) 
DIELECTRIC TRACK DETECTORS/ETCHING 
Electrochemical etching amplification of low-let recoil icle 
tracks in polymers for fast neutron dosimetry, 1:14173 (ORO- 


4814- 
DIELECTRIC TRACK DETECTORS/PERFORMANCE 
Passive environmental neutron dosimeter (Polyethylene- 
moderated fission foil-polycarbonate track detector), 1:14171 
(CONF-740701-) 
DIELECTRIC TRACK DETECTORS/READOUT SYSTEMS 
— track detectors using transmitted particles, 


DIELECTRIC TRACK DETECTORS/USES 
Tests using solid-state track detectors in radiotoxicological 
analysis laboratories, 1:14112 (LF-tr-112) 
DIESEL FUELS/COMBUSTION PRODUCTS 
An investigation of diesel fuel er cyte emission 
relationships. Interim report, 1:13582 (AD/A-005077) 
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orrosion-inhibitin itives for -containing fuels, 
1:12538 (AD/A-006089 ) 

DIESEL FUELS/PRODUCTION 


fuels from in situ shale oil (At 
é over Ni-m catalyst; product 
distilled and ble ), 1:12561 
DIET/BIOLOGICAL 


Trace-element content of human scalp hair (Neutron activation 
— 9 , atomic absorption spectrometry), 1:14425 (CONF- 
-) 

DIET/RADIOACTIVITY 

Health and Safety Laboratory environmental quarterly, 
December 1, 1975-March 1, 1976 (Monitoring of Freon-11, 
carbon tetrachloride, sulfur hexafluoride, and fallout 
radionuclides in environmental sam collected from Dec. 
1975 through March 1976), 1:14365 (HASL-302) 

DIETHYLEN AMINEPENTAACETIC ACID 

See DTPA 

DIFFERENTIAL EQUATIONS/COMPUTER CODES 

Quality software for ordinary differential equations at LLL, 
1:15380 (UCRL-7667 1(Rev.1)) 

DIFFERENTIAL EQUATIONS/NUMERICAL SOLUTION 
Adaptive finite difference solver for nonlinear two point 

bou roblems with mild bow layers, 1:15372 (SU- 

326-P30-40) 

Generalized conjugate gradient method for the numerical 
solution of elliptic partial differential equations (Solution of 
sparse, symmetric, positive-definite systems of linear equations 
arising from discretization of boundary-value problems for 
elliptic partial differential equations), 1:15373 (SU-326-P30- 
44) 


Generalized conjugate gradient method for nonsymmetric 
systems of linear equations (Solution of systems of linear 
uations such as arise in solution of elliptic partial 
differential equations), 1:15374 (SU-326-P30-45) 
Homogenization approach in engineering, 1:15365 (ORO-3443- 
58 


Mixed-hybrid finite element approximations of second-order 
elliptic boundary-value problems. Interim report, 1:15366 
(ORO-3443-59) 

Newton-iterative methods for the solution of 
nonlinear equations, 1:15359 (COO-2383-0027) 

DIFFUSION/DIFFERENTIAL EQUATIONS 
Homogenization approach in engineering, 1:15365 (ORO-3443- 


58) 
DIGITAL COMPUTERS/IMAGE SCANNERS 

Scan and display considerations in processing images by digital 
computer, 1:15384 

DIGITIZERS 

Digital conversion of two-dimensional analog displays, 1:14251 

(UCID-15702(Rev.1)) 
DIRAC MONOPOLES 

See MAGNETIC MONOPOLES 
DISPLAY DEVICES 

Concept of a basic software system for a plasma panel display, 
1:15362 (HMI-B-183) 

Scan and display considerations in processing images by digital 
computer, 1:15384 

DISTORTED WAVE BORN APPROXIMATION 
See DWBA 
DISTRICT COOLING 

Underground heat and chilled water distribution systems. 
Proceedings of a Symposium held in Washington, D.C., 
November 26-27, 1973, 1:13430 (CONF-73119-) 

DISTRICT HEATING 

Underground heat and chilled water distribution systems. 
Proceedings of a Symposium held in Washington, D.C., 
November 26-27, 1973, 1:13430 (CONF-73119-) 

DIVERTORS/PERFORMANCE 
Torsatron ‘'Uragan-3"’ divertor, 1:15331 (MATT-Trans-116) 
DNA 

(Deoxyribonucleic acid.) 

DNA/BIOCHEMICAL REACTION KINETICS 

Bacteriophage-induced inhibitor of a host enzyme, 1:14545 
(COO-2101-26) 

Characterization of an inhibitor causing potassium chloride 
sensitivity of an RNA polymerase from T4 phage-infected 
Escherichia coli, 1:14549 

Optimal conditions and specificity of interaction of a distinct 
class of nonhistone chromosomal proteins with DNA, 1:14563 

Rat liver nuclear nonhistone proteins: a partial fractionation and 
their interaction with DNA, 1:14547 (TID-26951) 

DNA/BIOLOGICAL RADIATION EFFECTS | 

Induction of non-rejoinable DNA breaks in mammalian cells by 

high LET radiations, 1:14686 
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DNA/BIOLOGICAL REPAIR 
Absence of 
pee | agents, cocarcinogens, and steroids in human 
cells, 1:1465 
— — with genetically altered DNA repair processes, 
Role for deoxyribonucleic acid ligase in deoxyribonucleic acid 
pol merase I-dependent repair synthesis in toluene-treated 
herichia coli (X radiation), 1:14661 
DNA/BIOSYNTHESIS 
Megakaryocytopoiesis, 1:14565 (CONF-760315-2) 
DNA, OLECULAR STRUCTURE 
Optimal conditions and specificity of interaction of a distinct 
class of nonhistone chromosomal proteins with DNA, 1:14563 
DNA/STRAND BREAKS 
Induction of non-rejoinable DNA breaks in mammalian cells by 
high LET radiations, 1:14686 
DOCUMENT RETRIEVAL 
See INFORMATION RETRIEVAL 


S 
See also BEAGLES 
DOGS/INTERNAL IRRADIATION 
Actinide carcinogenesis: a direct or an indirect radiation effect 
a hom on liver and testes cells in dogs and rodents), 
21474 
Theory of the induction of bone cancer by alpha radiation: a 
summary, 1:14721 
DOORS/ACOUSTIC TESTING 
Acoustical and thermal performance of exterior residential walls, 
doors, and windows, 1:13531 (NBS-BSS-77) 
DOORS/THERMODYNAMIC PROPERTIES 
Acoustical and thermal performance of exterior residential walls, 
doors, and windows, 1:13531 (NBS-BSS-77) 
DOPPLER EFFECT/MEASURING METHODS 
Benchmark nuclear Doppler measurements using a hybrid 
static/dynamic heating technique, 1:13152 
DOSE DISTRIBUTIONS 
See RADIATION DOSE DISTRIBUTIONS 
DOSEMETERS 
See also RPL DOSEMETERS 
THERMOLUMINESCENT DOSEMETERS 
Test models of tactical dosimeters IM185 and IM188. Research 
and development technical report, 1:14170 (AD/A-008317) 
DOSEMETERS/REVIEWS 
Radiation dosimetry with thin films, 1:14172 (CONF-741040- 
P2 


) 
DOSIMETRY 

See also BETA DOSIMETRY 
ELECTRON DOSIMETRY 
GAMMA DOSIMETRY 
NEUTRON DOSIMETRY 
X-RAY DOSIMETRY 

Dosimetry related to controlled thermonuclear research, 
1:15333 


DOSIMETRY/ACCURACY 
State and Federal Regulatory measurement responsibilities 
around medical facilities (Diagnostic x-ray, radioisotope, and 
radiotherapy facilities), 1:14791 (CONF-760301-3) 
DOUNREAY PROTOTYPE FAST REACTOR 
See PFR REACTOR 
DRELL MODEL/PAIR PRODUCTION 
Direct lepton production and the Drell-Yan mechanism, 1:14904 
DRIFT CHAMBERS/PERFORMANCE 
Scintillating drift chambers with moderate charge amplification, 


DRIFT CHAMBERS/READOUT SYSTEMS 
Low power CAMAC drift chamber time digitizer system, 
1:14206 
DRILL BITS/DESIGN 
ae research at Sandia Laboratories, 1:13863 (SAND-76- 
5194) 
DRILL BITS/PERFORMANCE TESTING 
Drilling research at Sandia Laboratories, 1:13863 (SAND-76- 


5194) 
DRILL CORES/ELECTRIC CONDUCTIVITY 
Errors in the laboratory measurement of formation resistivity 
factor, 1:12478 
Quantification of surface conductivity in clean sandstones 
(Evaluation of fresh water aquifers), 1:14292 
DRILL CORES/ELECTRICAL .PROPERTIES 
Comments on obtaining accurate electrical properties of cores 
(Necessity of allowing a core to come to equilibrium with the 
saturating fluid), 1:12477 
DRILLING 
a research at Sandia Laboratories, 1:13863 (SAND-76- 
) 


specificity in inhibition of DNA repair replication by 


DRINKING WATER/CONTAMINATION 

Effect of municipal treatment processes on ** Pu and '"Cs, 

1:14502 (ANL-75-3(Pt.3)) 
DRINKING WATER/POLLUTION 

Identification of drinking water contamination sources with 

stable tracers, 1:14344 (CONF-740701-) 
DRINKING WATER/PRODUCTION 

Use of AMBERLITE ion exchange resins in treating acid mine 

waters at Philipsburg, Pennsylvania, 1:12433 
DRINKING WATER/RADIOACTIVITY 

Appendix to Health and Safety Laboratory environmental 
quarterly, December 1, 1975-March 1, 1976 (Tabulated data 
on fallout radionuclides and Pb in environmental samples 
collected from Dec. 1975 through March 1976), 1:14366 
(HASL-302(App.)) 

Health and Safety Laboratory environmental quarterly, 
December 1, 1975-March 1, 1976 (Monitoring of Freon-11, 
carbon tetrachloride, sulfur hexafluoride, and fallout 
radionuclides in environmental samples collected from Dec. 
1975 through March 1976), 1:14365 (HASL-302) 

DROPLETS/ENTRAINMENT 
Numerical model of droplet entrainment from a contained oil 
slick. Final report, 1:12541 (AD/A-006600) 
OSOPHILA/BIOLOGICAL VARIABILITY 
Maintenance of allozyme pol hisms in experimen 
lations of Dr 114578 
DR PHILA/GENETIC VARIABILITY 

Unit of selection in Drosophila mercatorum. i. The interaction 

of selection and meiosis in parthenogenetic strains, 1:14583 
DROSOPHILA/MEIOSIS 

Unit of selection in Drosophila mercatorum. I. The interaction 

of selection and meiosis in parthenogenetic strains, 1:14583 
DROSOPHILA/REPRODUCTION 

Unit of selection in Drosophila mercatorum. I. The interaction 

of selection and meiosis in henogenetic strains, 1:14583 
DRUGS/BIOLOGICAL EFFECTS 

Cell-cycle-related biosynthesis (Sarkosyl, neocarzinostatin, 

adriamycin), 1:14566 (LA-UR.76.331) 
DRUGS/GENETIC EFFECTS 

Investigations for transmitted genetic effects of hycanthone in 
mice (9H-Thioxanthen-9-one-, 1-[[2-(diethylamino) ethyl] 
amino]-4-(hydroxymethyl)), 1:14573 (CONF-751031-2) 

A . 


( Diethylenetriaminepentaacetic acid.) 
DTPA/BIOLOGICAL EFFECTS 
Cellular and extracellular retention and distribution of plutonium 
in rat liver (Pu), 1:14770 
Monomeric plutonium and mouse liver parenchymal cells: 
deposition and DTPA-induced removal, 1:14774 
Progress in the use of pyran copolymers for decorporation of 
polymeric plutonium (Synergistic effects of glucon and 
antivival polyanionic pyran copolymers DTPA in mouse liver), 
1:14773 
DUAL RESONANCE MODEL/SCATTERING AMPLITUDES 
Resonance-sum model for Reggeization in the scattering of 
particles with arbitrary spin, 1:14967 
DUAL TEMPERATURE PROCESS 
Dual temperature isotope exchange system (Patent), 1:12641 
DUANE ARNOLD-1 REACTOR/REACTOR OPERATION 
Semiannual Operating Report, July-December, 1975, 1:13105 
(DOCKET-5033 1-614) 
DUOPLASMATRONS/BEAM EMITTANCE 
Emittance and a rare of multiply-charged ion beams from 
duopigairon and duoplasmatron sources, 1:14037 
DUOPLASMATRONS/BRIGHTNESS 
Emittance and brightness of multiply-charged ion beams from 
duopigatron and duoplasmatron sources, 1:14037 
DUOPLASMATRONS/CATHODES 
Duoplasmatron type source with cold cathode, 1:14039 
DUOPLASMATRONS/MODIFICATIONS 
Heavy ion source development at the Bevatron, 1:14033 
DUOPLASMATRONS/PERFORMANCE 
Duoplasmatron development, 1:14028 
DUOPLASMATRONS/PERFORMANCE TESTING 
Duoplasmatron formation of He** ions, 1:14038 
DUSTS/AIR POLLUTION 
Aerosol deposition and suspension during a Texas dust storm, 
1:14376 (UCRL-78011) 
DUSTS/BIOLOGICAL EFFECTS 
Effects on inhaled uranium mine air contaminants in beagle 
dogs, 1:14619 
er et of experimental lung tumors in hamsters: the 
effects of carrier dust (Diethylnitrosamine, 7/sup H/- 
dibenz(c,g) carbazole, dibenz(a,i) pyrene), 1:14626 
DUSTS/BIOLOGICAL RADIATION EFFECTS 
Lesions and lung cancers induced in rats by inhaled radon 222 
at various equilibriums with radon daughters, 1:14620 


DUSTS/BIOLOGICAL RADIATION EFFECTS 


DUSTS/CARCINOGENESIS 
M nesis of experimental lung tumors in hamsters: the 
effects of carrier dust (Diethylnitr 
~ dibenz(c,g) carbazole, dibenz(a, i) pyrene), 1:14626 
DUSTS/CHEMICAL COMPOSITION 
Elemental composition of coal mine dust. of 
investigations, 1 Jul 1972-31 Dec 1973, 1:12422 (PB-240145) 
DUSTS/COMBUSTION 
Ultraviolet-visible and infrared emission of or ty 
methane-coal-dust inhibitor flames., 1:12450 (BM-RI-7956) 
DUSTS/LAND POLLUTION 


Aerosol de suspension du a Texas dust storm, 
1:14376 PUCRL-78011) 
velopment of an improved of coal mine dust sampli 
pump. Research report, 1: 12437 (PB-240661 ) 
DWBA 
(Distorted wave born a ion.) 
DWBA/COMPUTER CA LATIONS 


Computing the finite-range distorted-wave Born approximation 
for "B("*O, 1:15011 
DYE LASERS/DESIGN 
Narrow bandwidth dye laser suitable for pumping by a short 
pulse duration N, laser, 1:13958 
Transverse-flow laser cell and laser arrangement including the 
cell (Patent), 1:13948 
DYE LASERS/FLUORESCENCE SPECTROSCOPY 
Atomic fluorescence trometry using a flashlamp-pumped 
DYE LASERS/OPTICAL PUMPING 
Atomic fluorescence spectrometry using a flashlamp-pumped 
DYE LASERS/QUANTUM MECHANICS 
Quantum-mechanical theory of the organic-dye laser, 1:13968 
DYE LASERS/TEST FACILITIES 
A tunable dye laser diagnostic facility. Semiannual technical 
report No. 1, 24 Jun-24 Dec 1974, 1:13930 (AD/A-007620) 
DYES/LABELLING 
Indocyanine green labeled with '*I for d ic studies of the 
hepato-biliary system ('"I, '1), 1:14595 (BNL-20958) 
DYNAMICS 
See MECHANICS 
DYSPROSIUM/X-RAY FLUORESCENCE ANALYSIS 
X-ray fluorescence analysis of terbium oxide for rare earth 
impurities, 1:13759 (BARC-807) 
DYSPROSIUM 147/ISOTOPE PRODUCTION 
Attempts to prepare "Dy and some observations on the limits 
4 a of nuclei farther from stability, 1:15041 (COO- 
1 ) 
DYSPROSIUM 160/ARGON 40 REACTIONS 
Nuclear chemistry (ORNL Chemistry Division Annual ua 
Report for period ending Nov. 1, 1975), 1:13847 (ORNL- 
5111) 
DYSPROSIUM 162/ENERGY-LEVEL TRANSITIONS 
Nuclear chemistry (ORNL Chemistry Division Annual 
Pree for period ending Nov. 1, 1975), 1:13847 (ORNL- 


DYSPROSIUM 162/ROTATIONAL STATES 
Nuclear chemistry (ORNL Chemistry Division Annual 
Hom for period ending Nov. 1, 1975), 1:13847 (ORNL- 


111) 
DYSPROSIUM 164/ARGON 40 REACTIONS ome 
Nuclear (ORNL Division Ann en 
7 ig for period ending Nov. 1, 1975), 1:13847 (ORNL- 
) 


EARTH ATMOSPHERE 
See also AIR 
IONOSPHERE 
STRATOSPHERE 
SURFACE AIR 
TROPOSPHERE 
EARTH ATMOSPHERE/MONITORING 
Health and Safety Laboratory environmental quarterly, 
December 1, 1975-March 1, 1976 (Monitoring of Freon- 1h, 
carbon tetrachloride, sulfur hexafluoride, and fal Hout 


radionuclides in environmental samples collected from Dec. 
1975 through March 1976), 1:14365 (HASL-302) 
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eeaientl of chemical and physical information at 
Quillayu ashington for 1974, 1:14386 (BNWL-1966) 
EARTH ATMOSPH ERE/RADIATION MONITORING 
Interrelationships of chemical and physical information at 
Quillayute, Washington for 1974, 1:14386 (BNWL-1966) 
Technological considerations in emergency instrument 
preparedness, 1:14399 
EARTH ATMOSPHERE/RADIOACTIVITY 
Atmospheric concentrations and inventory of “Kr in 1973, 
1:14394 
EARTHQUAKES 
Comparison of methods of solving the ea ee —_ of 
structures with foundation flexibility, 1 (UCRL-51986) 
EARTHQUAKES/FORECASTING 
Investigation of ***Rn in subsurface waters as an uake 
predictor (Development of Nal(T1) monitor), 1:14195 
EBR-2 REACTOR/AFTER-HEAT REMOVAL 
wi tin 1 
EBR-2 REACTOR/ COOLING 
Flow coastdown transient to natural-convective conditions in 
EBR-II, 1:13235 
Natural-convection flow test utilizing fission heat in EBR-II, 
1:13233 
Natural-convection behavior of EBR-II: a’ of 
CONVECT analyses with test results, 1:13234 
EBR-2 REACTOR/FAILED ELEMENT DETECTION 
Burnup and production of xenon tag isotopes in fueled 
experiments in EBR-II, 1:13238 
EBR-2 REACTOR/FUEL ASSEMBLIES 
Performance of the environmental instrumented subassembly 
(XX07) in EBR-II, 1:13073 
Thermal-hydraulic analysis of the XX07 instrumented EBR-II 
subassembly using TH13D, 1:13074 
EBR-2 REACTOR/FUEL CHANNELS 
Response of EBR-II subassembly ducts to pressure pulses, 
1:13053 
EBR-2 REACTOR/FUEL ELEMENT FAILURE 
Application of fracture mechanics to Mark-II driver element 
cladding, 1:13094 
Cladding failure observations on experimental Mark-IA driver 
fuel irradiated in EBR-II, 1:13092 
Failure observations on e lated experimental Mark-Il fuel 
elements irradiated in EBR-II, 1:13093 
Reactor development program progress report, November 1975, 
1:12997 (ANL-RDP-45) 
Reactor development program progress report, December 1975, 
1:12998 (ANL-RDP-46) 
EBR-2 REACTOR/FUEL ELEMENTS 
Fission product release and postirradiation examination of Mark- 
II metallic fuel element irradiated to end-of-life conditions in 
EBR-II, 1:13091 
Irradiation of the Mark-IA metallic fuel elements with bond 
sodium defects to their burnup limit in EBR-II, 1:13090 
EBR-2 REACTOR/IN CORE INSTRUMENTS 
Irradiation of microphones in the EBR-II core, 1:13061 
EBR-2 REACTOR/IRRADIATION CAPSULES 
Design and fabrication of the second HEDL instrumented 
control materials irradiation test assembly (BICM-2), %13184 
(HEDL-SA-793) 
EBR-2 REACTOR/LOSS OF FLOW 
Comparison of measured and calculated response of EBR-II to a 
loss-of-flow transient, 1:13363 
EBR-2 REACTOR/NEUTRON FLUX 
Fission rates, burnup, and neutron flux-fluence-spectra 
characterization for mixed oxide fuel experiments in the EBR- 
II, 1:13010 (HEDL-TME-75-74) 
EBR-2 REACTOR/PHOTON TRANSPORT 
Application of gamma transport approximations in EBR-II 
analysis, 1:13241 
EBR-2 REACTOR/RADIATION HEATING 
Measurement and calculation of gamma heat in an instrumented 
subassembly in EBR-II, 1:13244 
EBR-2 REACTOR/REACTIVITY METERS 
Performance of a reactivity meter for normal and off-normal 
ration at EBR-Il, 1:13060 
EBR-2 REACTOR/REACTOR CHARGING MACHINES 
Experience with EBR-II fuel handling, 1:13229 
EBR-2 REACTOR/REACTOR COR 
Passive calorimetry system for measuring gamma energy 
deposition rates in an LMFBR, 1:13075 
EBR-2 REACTOR/REACTOR FUELING 
Experience with EBR-II fuel handling, 1:13254 
EBR-2 REACTOR/REACTOR KINETICS 
Reduced power and coolant flow testing with an instrumented 
subassembly in EBR-II, 1:13236 
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ve 
1:12997 (A’ 


Reactor deve! progress report, December 1975, 
1:12998 "RDI 
Tests and an of normal and off-normal operating 


conditions EBR. Hi, 1:13231 
EBR-2 REACTOR/REMOTE HANDLING 
Experience with EBR-II fuel handling, 1:13229 
EBR-2 REACTOR/SPENT FUEL STORAGE 
Storage of irradiated EBR-II subassemblies in an inert 
a re, 1:13900 
EBR-2 REACTOR/STEAM GENERATORS 
1: 


me reactor equipped with a flooding tank and a residual 
bent. esnevel and emergency cooling system (Patent; PWR), 
1:1 

ECCS/PERFORMANCE 

Multinode analysis of small breaks for B and W's 145-fuel- 
assembly nuclear plants with internals vent valves (PWR), 
13270. (BAW- 16062A (Rev. 1)) 

Multinode analysis of small breaks for B and W's 177-fuel- 
assembly nuclear plants with raised loop arrangement and 
internals vent valves (PWR), 1:13271 (BAW-10075A(Rev. en 

ORECA-1: a digital computer code for simulating the dynam 
of HTGR cores for emergency cooling analyses, 1:13317 

(ORNL/TM-S159) 

rt maaan the Exxon Nuclear Com Emergency Core 
‘oolin Non-Jet-Pump-BWR Fuel Model, 
1:1332 B-240612) 
ECOLOGICAL COMMUNITIES 
See ECOSYSTEMS 
ECOLOGY/COMPUTER CODES 

CELNDx: a computer program to compute cell indices, 1:14536 

(ORNL-RUS-14) 
ECOLOGY/DATA ANALYSIS 

CELNDx: a computer program to compute cell indices, 1:14536 

(ORNL-RUS-14) 
ECONOMIC DEVELOPMENT/ENVIRONMENTAL EFFECTS 
ore economy: the model and its implications, 1:13444 
CONF-7506125-) 
nomen ote and community environmental change, 1:13449 
7506125-) 
POLICY 
itics and community environmental c , 1:13449 
-) 
Seeteeee economy: the model and its implications, 1:13444 
NF-7506125-) 
ECONOMIC POLICY/PLANNING 
Rapid growth from energy projects: 


action. A p cay uide, 1:13455 
ECONOMICS/CO) R CODES 
CELNDx: a computer program to compute cell indices, 1:14536 
(ORNL-RUS-14) 
ECONOMICS/DATA ANALYSIS 
CELNDx: a computer program to compute cell indices, 1:14536 
(ORNL-RUS-14) 
ECOSYSTEMS 
See also AQUATIC ECOSYSTEMS 
TERRESTRIAL ECOSYSTEMS 
ECOSYSTEMS/BIOLOGICAL MODELS 
sy cycling in southeastern ecosystems. Proceedings of a 
mposium held at Augusta, Georgia May 1-3, 1974, 1:14405 
CONF 10513.) the stability of 4406 
utrient recyclin stabili ms, 1:1 


Theoretical for reference 
to element cycling, 114407 (co F-74051 


ECOSYSTEMS/ENVI jONMENTAL EFFECTS 
Some problems in measuring ecological effects of chronic low- 
level pollutants, 1:14786 (BNWL-SA-5608 ) 
ECOSYSTEMS/TOPOGRAPHY 
ae ete , calculation of watershed area and slope, 
14432 (ORNL/NSF/EATC-20) 
EDDY CURRENT TESTING 
Characterization of irradiated fuel rods using pulsed eddy- 
current techniques, 1:13163 
EDWIN I. HATCH-1 REACTOR 
See HATCH-1 REACTOR 
EINSTEINIUM/CRYSTAL STRUCTURE 
Chemistry of transuranium elements, 1:13852 (ORNL-5111) 


ideas for state and local 


EINSTEINIUM 253/BIOLOGICAL RADIATION EFFECTS 
Influence of temporal distribution of alpha dose in bone tumor 
induction (**Pu and 1:14734 
ransuranium ng it semiannual report arr 
status, and s for period ending June 30, 1975, 1:13857 
(ORNL-5084) 
EINSTEINIUM 253/TISSUE DISTRIBUTION 
Subcellular distribution of some actinide elements in the beagle 
liver, 1:14772 
EINSTEINIUM BROMIDES/SPECTROSCOPY 
Chemistry of transuranium elements, 1:13852 (ORNL-5111) 
EINSTEINIUM BROMIDES/X-RAY DIFFRACTION 
Chemistry of transuranium elements, 1:13852 (ORNL-5S111) 
EINSTEINIUM COM ON SPIN RESON. 
Chemistry of transuranium elements, 1:13852 (ORNL-5111) 
ELECTRIC BATTERIES 
(Devices for production and/or st of electrical energy from 
chemical reactions; excludes FUE. and 
RADIOISOTOPE BATTERIES.) 
See also LEAD-ACID BATTERIES 
METAL-GAS BATTERIES 
METAL-METAL BATTERIES 
METAL-METAL OXIDE BATTERIES 
METAL-NONMETAL BATTERIES 
ELECTRIC BATTERIES/ANODES 
Distinguishing features of different types of anodes, 1:13408 
Substrate materials for platinized anodes (Emphasis on Ta, Ti, 
Zr), 1:13407 
ELECTRIC BATTERIES/ELECTRIC POTENTIAL 
The ynamics of a reversible galvanic cell, 1:13404 
ELECTRIC BATTERIES/ELECTRODES 
Effect of the inert component on mass transfer in the gas phase 
of a porous electrode. II. Oxygen electrode (C hydrophobized 
electrode), 1:13406 
ELECTRIC BATTERIES/PLATES 
Formation of battery plates (Patent; 20 to 100 times the usual 
formation current), 1:13410 
ELECTRIC CABLES 
See also COAXIAL CABLES 
CRYOGENIC CABLES 
SUPERCONDUCTING CABLES 
ELECTRIC CABLES/ELECTRICAL PROPERTIES 
Electrical characteristics for rectangular conductors (Computer 
analysis), 1:12936 (SAND-75-0626) 
ELECTRIC CONDENSERS 
See CAPACITORS 
ELECTRIC CONDUCTORS/CHEMICAL PREPARATION 
inic chemistry, catalysis, and coal research, 1:13821 
(ORNL-S5111) 
ELECTRIC CONDUCTORS/CRYSTAL STRUCTURE 
Chemical physics, 1:13803 (ORNL-5111) 
ELECTRIC CONDUCT ORS/PHYSICAL RADIATION EFFECTS 
— of the response of a conductor immersed in an EMP 
steady state. Topical report, 1:14223 
(AD/A 8368 ) 
ELECTRIC CONTACTS/CORROSION 
uerel effect solar cell, 1:12830 
ELECTRIC CONTACTS/THERMAL CYCLING 
Accelerated fatigue tests of solar cell interconnectors for 
simulation of thermal cycles, 1:12760 
ELECTRIC GENERATORS 
(Rotating generators only; excludes DIRECT ENERGY 
CONVERTERS.) 
ELECTRIC GENERATORS/COOLING 
Method of operating a fluid-cooled hydropower generator 
(Patent), 1:12724 
ELECTRIC GENERATORS/COST 
Trends in hydro generator design and application to pumped 
storage, 1:13385 
ELECTRIC GENERATORS/DESIGN 
Trends in hydro generator design and application to pumped 
storage, 1:13385 
ELECTRIC GENERATORS/OPERATION 
Method of operating a fluid-cooled hydropower generator 
(Patent), 1:12724 
in design and application to pumped 
13385 


ELECTR 4 GENERATORS/RESEARCH PROGRAMS 
Development of an electrical generator and electrolysis cell for a 
wind energy conversion system. Progress report, 1:12898 (PB- 
239272) 
ELECTRIC POWER/CHARGES 
The economic and environmental benefits from im ror 
electrical rate structures. Final report, 1:13523 ( 51) 


ELECTRIC POWER/CHARGES 
Eme 
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Ene reper Quarterly report: third 
information: to 
1975, 1:13414 (PB-242760-03) 
EL IC POWER/DEMAND FACTORS 
Energy requirements and federal policy actions, 1:13526 
Estimating future electricity demand in an era of increasing 
energy scarcity, 1:13564 
ELECTRIC POWER/ECONOMICS 
Importance of rate reform and load , 1:13565 
ee in the private electric utility industry: 1951 to 1973, 
Economics of nuclear r: a New En ive, 
1:13511 (NP-20683) 
ELECTRIC POWER/LOAD MANAGEMENT 
The economic and environmental benefits from i i 
electrical rate structures. Final report, 1:13523 (PB-239451) 
ELECTRIC POWER/PLANNING 
Appraisal of electrical energy alternatives available to the State 
of New York. Phase I. March 1--August 31, 1974. Volumes I 
Economics of nuclear > a New ive, 
1:13511 (NP-20683) 
ELECTRIC POWER/PRODUCTIVITY 
Mat in the private electric utility industry: 1951 to 1973, 
ELECTRIC POWER/RESEARCH PROGRAMS 
Inventory of energy research and development: 1973-1975. 
Prepared for the Subcommittee on Energy Research, 
Development, and Demonstration of the Committee on 
Science and Technology, U.S. House of Representatives, 
a Congress, Second Session. Volumes I-V, 


ELECTRICAL EQUIPMENT 
See also ANTENNAS 
CAPACITORS 
ELECTRIC CONTACTS 
ELECTROMAGNETS 
ELECTRICAL EQUIPMENT/STANDARDS 
IEEE/PES Nuclear Power Engineering Committee (NPEC) 
standards development: status and objectives, 1:12947 
List of state standards for electric power and electrical 


engineering equipment, 1:12906 (JPRS-63909) 
EL ICAL IN ATION/PHYSICAL RADIATION 
EFFECTS 


pe FA irradiation electrical properties of insulators for CTR, 
1:1 
ELECTRICAL SURVEYS 
Evaluation of permafrost with , 1:14297 
ELECTRIC-POWERED VEHICLES/PERFORMANCE TESTING 
Lateral dynamics of the linear induction motor test vehicle., 
1:13569 
ELECTRIC-POWERED VEHICLES/RESEARCH PROGRAMS 
Linear railroad rolling stock to power DOT's high-speed 
research vehicles., 1:13570 


ELECTROCHEMISTRY 
Sandia Laboratories technical capabilities: explosives, 
hanisms, 1:14314 (SAND-74- 


and electr 


0081) 
ELECTROCHEMISTRY/RESEARCH PROGRAMS 
Electrochemistry, 1:13796 (ORNL-5111) 
ELECTRODES 
Hydrogen production plants using electrolytic cells with low cost 
electrodes built into pressure tanks, 1:12665 
ELECTRODES/CORROSION 
Electrochemistry, 1:13796 (ORNL-5111) 
ELECTRODES/FABRICATION 
Molten-salt systems, 1:13800 (ORNL-5S111) 
ELECTRODES/MILLING 
a hyperbolic electrodes with a straight edged tool, 
1:13 
ELECTROLYSIS/CHEMICAL REACTION KINETICS 
Amperocoulometric method for the study of electrochemical 
and chemical reactions during electrolysis. I. Introduction: 
purely electrochemical reactions. II. Chemical reactions 
coincident with electrochemical reactions, 1:13837 (UCRL- 
Trans-10762) 
ELECTROLYSIS/ELECTROLYTIC CELLS 
Development of a low capital cost electrolyzer, 1:12663 
Performance characteristics of a high-pressure, rate 
temperature, electrolysis system, 1:12662 
Recent developments of large electrolytic hydrogen generators, 
1:12659 
ELECTROLYTES/DIELECTRIC PROPERTIES 
Dispersion of the conductivity and the dielectric constant in the 
case of strong electrolytes, 1:13731 (UCRL-Trans-10968) 


ERA Vol. 1, No. 8 


ELECTROLYTES/ELECTRIC 
Dispersion of the conductivity and the dielectric constant in the 
case of electrolytes, 1:14731 (UCRL-Trans- 10968) 
De of tal lectrol 1 
ve! nt of a capital cost e , 1:12663 
Hydrogen production plants using electrol ytic cells with low cost 
electrodes built into pressure tanks, 1:12665 
of large electrolytic hydrogen generators, 
ELECTROLYTIC CELLS/ELECTRODES 


Performance characteristics of a high- re, moderate 
age electrolysis system, 1:12662 
EL OLYTIC CEL MANCE 


Performance characteristics of a high-pressure, 
temperature, electrolysis system, 1:12662 
ELECTROLYTIC CELLS/RESEARCH PROGRAMS 
Development of an electrical generator and e! is cell for a 
be conversion system. Progress report, 1:12898 (PB- 
) 
ELECTROMAGNETIC INTERACTIONS 
See also COMPTON EFFECT 
PHOTOPRODUCTION 
ELECTROMAGNETIC INTERACTIONS/YANG-MILLS 
Unified i leptons lian gauge 
ni interactions of and hadrons (Nonabeli 
ELECTROMAGNETIC PULSES 
Analysis of the response of a conductor immersed in an EMP 
source region-the steady state. Topical report, 1:14223 
tromagnetic pulse (EMP) tection engineeri e 
Volume III. Interaction and , 1:14225 (THD-26976) 
ELECTROMAGNETIC PUMPS/LIQUID FLOW 
Liquid-metal magnetohydrodynamics, 1:13547 
OMAGNETIC RADIATION 
See also BREMSSTRAHLUNG 
COHERENT RADIATION 
GAMMA RADIATION 
LASER RADIATION 
VISIBLE RADIATION 
X RADIATION 
ELECTROMAGNETIC RADIATION/RESEARCH PROGRAMS 
Annual progress r No. 88 covering period January |, 1974- 
December 31, 1974, 1:13990 (AD/A-0084 12) 
ELECTROMAGNETS 
See also SUPERCONDUCTING MAGNETS 
ELECTROMAGNETS/DESIGN 
General ion-optical correction element, 1:14012 (LA-6006-MS) 
ELECTROMECHANICS 
Sandia Laboratories technical capabilities: explosives, 
electrochemistry and elec hani 1:14314 (SAND-74- 
0081) 
ELECTROMECHANICS/ENERGY CONVERSION 
Investigation of the influence of the wet surface area of a 
positive electrode on the energy conversion efficiency during 
on _— explosion of conductors, 1:13543 (AD/A- 
5971) 
ELECTRON BEAM ION SOURCES/DESIGN 
Orsay electron beam ion source, 1:14019 
ELE ON BEAM ION SOURCES/OPERATION 
Current results from the Texas A and M electron beam ion 
source, 1:14022 
Frankfurt EBIS with time-of-flight operation, 1:14023 
Orsay electron beam ion source, 1:14019 
Review of the JINR electron beam ion sources, 1:14018 
ELECTRON BEAM ION SOURCES/PERFORMANCE 
TESTING 


Investigation of an electron beam ion source for the production 
of multiply charged heavy ions, 1:14025 
Time-of-flight EBIS with unusual cathode operation, 1:14024 
ELECTRON BEAM ION SOURCES/RESEARCH PROGRAMS 
Review of the JINR electron beam ion sources, 1:14018 
ECTRON BEAMS/BEAM BUNCHING 
Generation of picosecond high intensity beam pulse, 1:14816 
ELECTRON BEAMS/BEAM MONITORING 
Comparison of the measurement of beam-current densities in an 
electron microscope using a Faraday cup and solid-state 
detector, 1:14168 
ELECTRON BEAMS/COLLISIONS 
Electron-stimulated processes at solid surfaces, 1:14818 
ELECTRON BEAMS/ENERGY LOSSES 
Measurements of absorbed energy distributions in water from 
pulsed electron beams (Holographic interferometry), 1:15119 
(CONF-741040-P2) 
ELECTRON COLLISIONS 
See also ELECTRON-ATOM COLLISIONS 
ELECTRON-MOLECULE COLLISIONS 
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ELECTRON COLLISIONS/ENERGY ABSORPTION 
Simultaneous in measurement of electron e' and 


charge albedos (0.1- to 1.0-MeV electrons), 1:151 
ELECTRON DOSIMETRY 
Radiation dosimetry with thin films, 1:14172 (CONF-741040- 


P2) 
ELECTRON DOSIMETRY/DEPTH DOSE DISTRIBUTIONS 
Measurements of absorbed energy distributions in water from 
pulsed electron beams (Holographic interferometry), 1:15119 
(CONF-741040-P2) 
Prepai lectron 1:14063 
ration of targets using e' n 
ELECTRON MICROSCOPES/AUTOMATION 
Software considerations of a minicomputer based multi- 
instrument CAMAC automation system, 1:14284 
ELECTRON MICROSCOPES/BEAM MONITORING 
Comparison of the measurement of beam-current densities in an 
electron microscope using a Faraday cup and solid-state 
detector, 1:14168 
ELECTRON MICROSCOPES/SAMPLE CHANGERS 
Modified airlock door for the introduction of frozen 
into the JEM 100B electron microscope, 1:14240 
ELECTRON MICROSCOPY 
Some problems associated with low temperature 
micromanipulation in the SEM, 1:14569 
ELECTRON SPECTROMETERS/AUTOMATION 
Software considerations of a minicomputer based multi- 
instrument CAMAC automation system, 1:14284 
ELECTRON SPECTROSCOPY/RESEARCH PROGRAMS 
Nuclear and physics methods, 1:13750 (ORNL-5100) 
ELECTRON-ATOM COLLISIONS/IONIZATION 
Electron impact ionization (Cross sections), 1:14840 
ELECTRON-ATOM COLLISIONS/R MATRIX 
R-matrix theory of atomic processes, 1:14835 
ELECTRONIC CIRCUITS 
See also CAMPBELLING CIRCUITS 
COINCIDENCE CIRCUITS 
GATING CIRCUITS 
INTEGRATED CIRCUITS 
MICROELECTRONIC CIRCUITS 
TIMING CIRCUITS 
Application of sneak circuit analysis to nuclear reactor systems, 
1:13170 
ELECTRONIC CIRCUITS/PHYSICAL RADIATION EFFECTS 
Extended SCEPTRE. Volume II. Mathematical formulation. 
Final report, 15 May 1972-30 June 1974, 1:14224 (AD/A- 
009595) 
ELECTRON-MOLECULE COLLISIONS/RESEARCH 
PROGRAMS 
Interaction of slow electrons with high-pressure gases (‘’quasi- 
liquids’’); synthesis of our knowledge on slow-electron 
interaction with benzene and benzene derivatives. Progress 
report, June 1, 1975-January 31, 1976 (Summary of research 
activities at Univ. of Tennessee Physics Dept.), 1:14833 
(ORO-4703-7) 
ELECTRON-POSITRON INTERACTIONS/ANNIHILATION 
= fields and strong interactions, 1:14932 (FERMILAB-Lec- 
75/02-THY ) 
Hadron production at SPEAR (Total cross sections, angular 
distributions), 1:14850 
Observation of a resonance at 4.4 GeV and additional structure 
near 4.1 GeV in e*e™ annihilation, 1:14856 
of electron-positron annihilation into hadrons, 1:14851 
ELECTRON-POSITRON INTERACTIONS/CROSS SECTIONS 
Heavy lepton production in a scalar model of weak interactions, 
1:14908 (ORO-3992-252) 
ELECTRON-POSITRON INTERACTIONS/POLARIZATION 
Polarization correlations in electron-positron reactions, 1:14922 
ELECTRON-POSITRON INTERACTIONS/TOTAL CROSS 
SECTIONS 
Observation of a resonance at 4.4 GeV and additional structure 
near 4.1 GeV in e*e™ annihilation, 1:14856 
ELECTRON-PROTON INTERACTIONS/INCLUSIVE 
INTERACTIONS 
Inelastic electron-nucleon scattering experiments, 1:14855 
ELECTRONS 
See also SOLVATED ELECTRONS 
ELECTRONS/ENERGY LOSSES 
Electron interaction cross sections in Al and Al,O,; calculations 
of mean free paths, stopping powers, and electron slowing- 
down spectra, 1:15103 
Simultaneous integral measurement of electron energy and 
charge albedos (0.1- to 1.0-MeV electrons), 1:15 
ELECTRONS/PAIR PRODUCTION 
Lepton production in hadron collisions (Review), 1:14862 


ELECTRONS/PARTICLE MODELS 
Fokker action principles with self-action. I. General theory: 
outline of a pro ey for constructing models of elementary 
les, 1:14899 
EL ONS/RADIATION DOSE DISTRIBUTIONS 
Radiation dosimetry with thin films, 1:14172 (CONF-741040- 


P2) 
ELECTRONS/STOPPING POWER 


of mean free paths, stopping powers, and electron slowing- 
down tra, 1:15103 
ELECTR ATIC ACCELERATORS 
See also VAN DE GRAAFF ACCELERATORS 
ELECTROSTATIC ACCELERATORS/ION SOURCES 
Development of the inverted we source, 1:14041 
ELECTROSTATIC PRECIPITATORS/PERFORMANCE 
TESTING 


Effects of the corona discharge on electric-wind convection and 
eddy diffusion in an electrostatic precipitator, 1:14364 
(HASL-301) 
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ELEMENT 106/REVIEWS 
Berkeley new element program, 1:15072 (LBL-4346) 
ELEM ARY LENG 
Relativistic rotators: a quantum mechanical de Sitter bundle, 
1:14933 (ORO-3992-247) 
ELEMENTARY PARTICLES 
See also HADRONS 
LEPTONS 
PHOTONS 
ELEMENTARY PARTICLES/MASS SPECTRA 
Spectroscopy after the new particles, 1:14895 (ANL/HEP-CP- 
75-58) 
ELEMENTS 
See also METALS 
NONMETALS 
TRANSURANIUM ELEMENTS 
ELEMENTS/ABSORPTION SPECTROSCOPY 
bipere ayes content of human scalp hair (Neutron activation 
—: atomic absorption spectrometry), 1:14425 (CONF- 


ELEMENTS/ACTIVATION 
Instrumental neutron activation analysis of effluents from coal 
fired er plants, 1:14356 (CO NF 740701- ) 
Trace element analysis using charged particle techniques 
(Protons, x-ray fluorescence), 1:14352 (CONF-740701-) 
Trace-element content of human scalp hair (Neutron activation 
analysis, atomic absorption spectrometry), 1:14425 (CONF- 
740701-) 
ELEMENTS/X-RAY EMISSION ANALYSIS 
Trace metals in the St. Louis aerosol, 1:14357 (CONF-740701-) 
ELEMENTS/X-RAY FLUORESCENCE ANALYSIS 
Trace element analysis using charged particle be poms me 
(Protons, x-ray fluorescence), 1:14352 (CONF-740701-) 
EMBRYOS/ANTIGENS 
Comparative study of radiation, chemical, and aging ing effects on 
viral transformation. Annual progress report, 1975, 1:14659 
(ORO-3646-26) 
EMBRYOS/BIOLOGICAL RADIATION EFFECTS 
Suppression of the primary immune response in rainbow trout, 
Imo gairdneri, sublethally ex d to tritiated water during 
EMERGENCY CORE COOLING S 
See ECCS 
EMISSION SPECTROSCOPY 
See also FLUORESCENCE SPECTROSCOPY 
EMISSION SPECTROSCOPY/RESEARCH PROGRAMS 
Mass and emission spectrometry, 1:13777 (ORNL-5100) 
Automated wavelength selection for flame spectroscopy, 
1:13769 (AECL-5311) 
EMP 
See ELECTROMAGNETIC PULSES 
ENAMELS/ACTIVATION ANALYSIS 
Trace element analysis using charged particle pe oo 
(Protons, x-ray fluorescence), 1:14352 (CONF-740701-) 
ENAMELS/X-RAY FLUORESCENCE ANALYSIS 
Trace element analysis using charged particle techn on 
(Protons, x-ray fluorescence), 1: 14352 (CONF-740701-) 
ENERGY 
See also GEOTHERMAL ENERGY 
NUCLEAR ENERGY 
and society (Effects of ener, “ge ares on natural 
ietal environments), 1:13 
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ENERG Y/BIBLIOGRAPHIES 
Technical reports of the Federal Energy Administration, 1:13415 
(PB-248915) 
jections of energy, , Supply, and pricing, 1:13433 
( 
ENERGY/DATA ANALYSIS 

Planning for a program design for oonr environmental 

hy report, April 1, 1975-June 30, 1975, 1:15349 ( 

ritica t-1 ener, icy issues, 1:13468 
ENERGY/GROWTH 

Rapid growth from energy projects: ideas for state and local 

action. A p m guide, 1:13455 
ENERGY/INFORMATION SYSTEMS 
Environmental and energy information system, 1:15389 
uilding energy authority and regulations survey: state activity, 
1:13456 (COM-75-11131) 
Energy: the states’ response. Energy legislation, January--July, 
1975. Volume I, 113461 (PB.246024) 
ENERGY/PRODUCTION 
Environmental implications of energy use, 1:13473 
ENERGY/REGULATIONS 
Critical post-1985 energy policy issues, 1:13468 
ENERGY/RESEARCH PROGRAMS 

Inventory of energy research and development: 1973-1975. 
Prepared for the Subcommittee on Energy Research, 
Development, and Demonstration of the Committee on 
Science and Technology, U.S. House of Representatives, 
ar ra Congress, Second Session. Volumes I-V, 

Results of an opinion survey on the 1977 budget proposal of the 
Energy Research and Development Administration. Printed at 
the request of Henry M. Jackson, Chairman, Committee on 
Interior and Insular Affairs, United States Senate, 1:13417 

ENERGY/SOCIO-ECONOMIC FACTORS 

Rapid growth from energy projects: ideas for state and local 
action. A program guide, 1:13455 

Rural industrialization: the case of Four Corners, 1:13450 
(CONF-7506125-) 

ENERGY BALANCE/STATISTICS 

Energy balances of OECD countries: 1960/1974 (Book), 

1:13438 
ENERGY CONSERVATION 

Digest of energy facts for water resources studies in Minnesota, 
1:13471 (PB-239961) 

Energy conservation in the cement ind : tech transfer 
digest. Conservation paper No. 29, 1:13422 (FEA/D-75/488) 

Importance of rate reform and load management, 1:13565 

Modification of fluorescent luminaires for energy conservation, 
1:13419 (COM-75-11365) 

ENERGY CONSERVATION/ECONOMICS 

Role of conservation in the changing economics of energy, 
1:13420 (CONF-7506123-1) 

ENERGY CONSERVATION/EDUCATION 

Energy conservation policy draft of the Commonwealth of 
Pennsylvania, 1:13426 (NP-20686) 

ENERGY CONSERVATION/GOVERNMENT POLICIES 

Energy conservation site visit report: toward more effective 
energy management. Conservation paper No. 38, 1:13423 
(FEA/D-76/002) 

Mass transit and energy conservation, 1:13535 (PB-246232) 

Role of conservation in the changing economics of energy, 
1:13420 (CONF-75061 23-1) 

Summary of ERDA/Mitre workshops on energy conservation R 
and D in industry. I. What is the government's role. II. 
ee implementation constraints, 1:13424 (MTR- 

) 

Task Force on energy conservation: report to Governor Bob 

Straub, 1:13425 (NP-20681) 
ENERGY CONSERVATION/LEGISLATION 
Existing state and local winterization programs, 1:13462 (PB- 


246091) 
ENERGY CONSERVATION/MEETINGS 
Conference on industrial buildings conservation: relationships 
with federal laboratories, 1:13551 (ERDA-76-12) 
ENERGY CONSERVATION/PLANNING 
Energy conservation site visit report: toward more effective 
energy management. Conservation paper No. 38, 1:13423 
(FEA/D-76/002) 
ENERGY CONSERVATION/PUBLIC RELATIONS 
General public attitudes and behavior toward energy saving: 
October report. Volume II, 1:13429 (PB-244980) 
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ENERGY CONSERVATION/RESEARCH PROGRAMS 

Conference on industrial buildings conservation: relationships 
with federal laboratories, 1:13551 (ERDA-76-12) 

Five-year program planning document for end-use energy 

’ conservation research, development, and demonstration, 
1:13427 (PB-240406) 

Inventory of energy research and development: 1973-1975. 
Prepared for the Subcommittee on Energy Research, 
Development, and Demonstration of the Committee on 
Science and Technology, U.S. House of R ntatives, 
ws. Congress, Second Session. Volumes I-V, 
1:1341 

Summary of ERDA/Mitre workshops on energy conservation R 
and D in industry. I. What is the government's role. Il. 
Overcoming implementation constraints, 1:13424 (MTR- 
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6984) 
ENERGY CONSERVATION/RESIDENTIAL SECTOR 
Project conserve: pilot project in homeowner ener, 
Final report, 26 Feb-31 Oct 1974.1:13428 (PB- 
40407) 
ENERGY CONSERVATION/TAXES 
Impact of the proposed energy Seientes program on 
selected industries, 1:13463 (PB-246207) 
ENERGY CONSERVATION/TECHNOLOGY TRANSFER 
Conference on industrial buildings conservation: relationships 
with federal laboratories, 1:13551 (ERDA-76-12) 
ENERGY CONSUMPTION 
Projections of energy, demand, supply, and pricing, 1:13433 
(CONF-7506125-) 
ENERGY CONSUMPTION/ECONOMY 
Energy balances of OECD countries: 1960/1974 (Book), 
1:13438 
ENERGY CONSUMPTION/ENVIRONMENTAL EFFECTS 
Environmental implications of energy use, 1:13473 
ENERGY CONSUMPTION/FORECASTING 
Delphi survey of factors influencing future coal use, 1:13481 
(NP-20661 ) 
Kentucky energy consumption and requirements, 1:13434 (NP- 


20659) 
ENERGY CONSUMPTION/MANAGEMENT 
Energy conservation site visit report: toward more effective 
energy management. Conservation paper No. 38, 1:13423 
(FEA/D-76/002) 
ENERGY CONSUMPTION/RESEARCH PROGRAMS 
Inventory of energy research and development: 1973-1975. 
Prepared for the Subcommittee on Energy Research, 
Development, and Demonstration of the Committee on 
Science and Technology, U.S. House of Representatives, 
Ninety-Fourth Congress, Second Session. Volumes I-V, 
1:13416 


ENERGY CONSUMPTION/SOCIO-ECONOMIC FACTORS 

Socialization and acquisitiveness, 1:13445 (CONF-7506125-) 

ENERGY CONSUMPTION/STATISTICS 

Energy balances of OECD countries: 1960/1974 (Book), 

1:13438 
ENERGY CONVERSION/BIBLIOG RAPHIES 

Energy: a continuing bibliography with indexes, supplement 2, 
1:13475 (N-75-16073) 

Energy conversion. Report bibliography, Aug 1973-Nov 1974, 
1:13542 (AD-A-009600) 

ENERGY DEMAND/ECONOMIC ELASTICITY 

Projections of energy, demand, supply, and pricing, 1:13433 
(CONF-7506125-) 

ENERGY DEMAND/ENERGY POLICY 

Brief analysis of the impact of environmental laws on energy 
demand and supply, 1:13460 (PB-245656) 

ENERGY DEMAND} ORECASTING 

Coal conversion technology: recent advances (Review), 1:12328 

Energy in the Kentucky economy, 1:13435 (NP-20660) 

Kentucky energy consumption and requirements, 1:13434 (NP- 
20659) 

Projections of energy, demand, supply, and pricing, 1:13433 
(CONF-7506125-) 

Towards project interdependence: energy in the coming decade. 
Prepared for the Joint Committee on Atomic Energy, United 
States Congress, 1:13437 

Wisconsin energy model: a tool for regional energy policy 
analysis, 1:13432 (PB-245964) 

ENERGY 

Critical post-1! ener icy issues, |: 

ENERGY SEMAN D/POLLUTION LAWS 

Brief analysis of the impact of environmental laws on energy 

demand and supply, 1:13460 ( PB-245656) 
ENERGY MODELS 

Energy in the Kentucky economy, 1:13435 (NP-20660) 

Energy system modeling-interfuel competition. Progress report, 
1:13459 (PB-239292) 
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Wisconsin energy model: a tool for regional energy policy 

analysis, 1:13832 (PB-245964) 
ENERGY MODELS/ALLOCATIONS 

Regional —— of alternative energy allocation strategies, 
1:13413 (PB-241125) 

ENERGY MODELS/TRANSPORTATION SYSTEMS 

Effect of national transportation/energy policy on regional 
transportation phenomena, 1:13541 ’ 

ENERGY POLIC 
Perspective for the 94th Congress, 1:13467 
rief analysis im of environ ws on e 
demand and supply, P3460 (PB-245656) 

Congressional policy making and the politics of energy, 1:13466 

Effect of national transportation/energy policy on regional 
transportation phenomena, 1:13541 

Energy: the states’ response. Energy legislation, January--July, 
1975. Volume I, 1:13461 (PB-246024) 

Energy and society (Effects of energy development on natural 

societal environments), 1:13439 

Energy conservation policy draft of the Commonwealth of 
Pennsylvania, 1:13426 (NP-20686) 

Energy requirements and federal policy actions, 1:13526 
Existing state and local winterization programs, 1:13462 (PB- 
246091) 

Oil and gas deve nt in the Santa Barbara Channel Outer 
Continental Shelf off California. Final environmental 
statement, Volume 3 (Alternatives to development of oil and 
Bs) resources of Santa Barbara Channel), 1:12546 (NP-20865- 


Oil security system: an import strategy for achieving oil security 
and reducing oil prices (Book), 1:13501 

Results of an opinion survey on the 1977 budget proposal of the 
Energy Research and Development Administration. Printed at 
the request of Henry M. Jackson, Chairman, Committee on 
Interior and Insular Affairs, United States Senate, 1:13417 

Role of conservation in the changing economics of energy, 
1:13420 (CONF-7506123-1) 

Societal implications of eye | scarcity: social and techi ical 
priorities in steady state and constricting systems. Proceedings 
of a conference held in Portland, Oregon, June 7 and 8, 1975, 
1:13440 (CONF-7506125-) 

Summary of ERDA/Mitre workshops on energy conservation R 
and D in industry. I. What is the government's role. II. 
implementation constraints, 1:13424 (MTR- 

) 


Transition to coal, 1:13488 
ENERGY POLICY/BIOLOGICAL EFFECTS 
Health research needs and energy development, 1:13469 (NP- 


20692) 
ENERGY POLICY/COAL 
Coal policy options of the A 
ENERGY POLICY /ECONOM 
Comparison of FEA —_ with Interior Committee staff 
of the President's energy program, 1:13464 (PB- 
) 


hian area, 1:13490 


Direct and indirect economic, social, and environmental impacts 

the of the California nuclear power plants initiative. 
Volume 1. Executive summary, 1:13507 (FEA/G-76/258) 
Direct and indirect economic, social, and environmental im: 


of the passage of the California nuclear power plants initiative. 


Volume 2, 1:13508 (FEA/G-76/259) 
Direct and indirect economic, social, and environmental impacts 


of the of the California nuclear power " initiative. 
) 


Volume 3. Appendices, 1:13509 (FEA/G-76/2 
Direct and indirect economic, social, and environmental impacts 


of the of the California nuclear power plants initiative. 
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selected 1:1346 (PB-346207) 4 
ENERGY POLICY/ENVIRONMENTAL EFFECTS 
Direct and indirect economic, social, and environmental impacts 


of the _ of the California nuclear power plants initiative. 


Volume 1. Executive summary, 1:13507 (FEA/G-76/258) 
Direct and indirect economic, social, and environmental impacts 


of the 5 of the California nuclear power plants initiative. 


Volume 2, 1:13508 (FEA/G-76/259) 
Direct and indirect economic, social, and environmental impacts 


of the passage of the California nuclear power plants initiative. 


Volume 3. Appendices, 1:13509 (FEA/G-76/260) 
Direct and indirect economic, social, and environmental impacts 


of the — of the California nuclear power plants initiative. 
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ENERGY. POLICY /PLANNING 

Critical post-1985 energy policy issues, 1:13468 

Modification of consumption meatier lems of prediction 
and evaluation, 1:13487 (CONF-7506125-) 

ENERGY POLICY/PUBLIC HEALTH 
a needs and energy development, 1:13469 (NP- 
) 
ENERGY POLICY/PUBLIC RELATIONS 

General public attitudes and behavior toward energy saving: 

October report. Volume II, 1:13429 (PB-244980) 
ENERGY POLICY /RAILWAYS 

Role of the U.S. railroads in meeting the Nation's energy 
requirements. of a conference held at Madison, 
Wisconsin, on May 6-8, 1974, 1:13533 (PB-245565) 

ENERGY POLICY/RECOMMENDATIONS 

Critical post-1985 ener, ae issues, 1:13468 

ENERGY POLICY /SOCIO- ‘ONOMIC FACTORS 

Changes in consumer practices: families and communities, 
1:13446 (CONF-7506125-) 

Direct and indirect economic, social, and environmental im 
of the of the California nuclear power plants initiative. 
Volume 1. Executive summary, 1:13507 (FEA/G-76/258) 

Direct and indirect economic, social, and environmental impacts 
of the passage of the California nuclear power plants initiative. 
Volume 2, 1:13508 (FEA/G-76/259) 

Direct and indirect economic, social, and environmental impacts 
of the passage of the California nuclear er plants initiative. 
Volume 3. Appendices, 1:13509 (FEA/G-76/260) 

Direct and indirect economic, social, and environmental impacts 
of the a of the California nuclear power plants initiative. 
Volume 4. Comments, 1:13510 (FEA/G-76/261 ) 

Modification of consumption practices: problems of prediction 
and evaluation, 1:13457 (CONF-7506125-) 

ENERGY SHORTAGES 

Estimating future electricity demand in an era of increasing 
energy scarcity, 1:13564 

Natural gas curtailments: 1975-76 heating system, 1:13505 (PB- 
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246231) 
ENERGY SHORTAGES/ECONOMICS 
Energy in the Kentucky economy, 1:13435 (NP-20660) 
ENERGY SHORTAGES/GOVERNMENT POLICIES 
Changes in consumer practices: families and communities, 
1:13446 (CONF-7506125-) 
Introduction to social consequences, 1:13447 (CONF-7506125-) 
ENERGY SHORTAGES/SOCIO-ECONOMIC FACTORS 
Changes in consumer practices: families and communities, 
1:13446 (CONF-7506125-) 
Critical post-1985 energy policy issues, 1:13468 
Exchange theory as a resource allocation model, 1:13443 
(CONF-7506125-) 
Game theory as a resource allocation model, 1:13442 (CONF- 
7506125-) 
Introduction to the problem of scarcity, 1:13441 (CONF- 
7506125-) 
Societal implications of pages | scarcity: social and ce 
priorities in steady state and constricting systems. Proceedin 
of a conference held in Portland, Oregon, June 7 and 8, 1975, 
1:13440 (CONF-7506125-) 
Some implications of heightening scarcity for crime in America, 
1:13451 (CONF-7506125-) 
ENERGY SOURCES 
See also FOSSIL FUELS 
NUCLEAR FUELS 
TIDAL POWER 
WASTE HEAT 
WAVE POWER 
WIND POWER 
ENERGY SOURCES/BIBLIOGRAPHIES 
Energy: a continuing bibliography with indexes, supplement 2, 
1:13475 (N-75-16073) 
ENERGY SOURCES/DATA 
Energy information: report to Coon. Quarterly report: third 
uarter 1975, 1:13414 (PB-242760-03) Jee 
ENERGY SOURCES/ENVIRONMENTAL EFFECTS 
Balanced program plan: analysis for biomedical and 
environmental research. Volume |. Overview and sum 
(Identification of environmental problems associated with 
development of nine energy technology alternatives), 1:14793 
(ERDA-116(Vol.1)) 
Regional program. the local economic 
impacts of energy resource development: a methodological 
1:14534 (ANL/AA-3) 


L 
5 


ENERGY SOURCES/FORECASTING 


ENERGY SOURCES/FORECASTING 
Energy crisis, 1:13474 (INIS-mf-2006) 
Materials for advanced energy technologies, 1:13518 
ENERGY SOURCES/HEALTH HAZA 
Balanced program plan: analysis for biomedical and 
environmental research. Volume 1. Overview and summary 
(Identification of environmental lems associated with 
development of nine energy technology alternatives), 1:14793 
(ERDA-116(Vol.1)) 
needs and energy development, 1:13469 (NP- 
) 
ENERGY SOURCES/INFORMATION SYSTEMS 
Master — for REIS implementation. Final report, 1:15388 
(PB-241126) 
nalysis of t lan and program, 1:13458 (NP-20776) 
ENERGY. SOURCES/MINNESOTA 
Digest of energy facts for water resources studies in Minnesota, 
713471 (PB-239961) 
ENERGY SOURCES/RESEARCH PROGRAMS 
Inventory of energy research and development: 1973-1975. 
Prepared for the Subcommittee on Energy Research, 
Development, and Demonstration of the Committee on 
Science and Technology, U.S. House of R ntatives, 
— Congress, Second Session. Volumes I-V, 
ENERGY SOURCES/REVIEWS 
Overview of alternative energy sources for LDCs, 1:13516 (PB- 


239465) 
ENERGY SOURCES/SOCIO-ECONOMIC FACTORS 

Regional a program. Forecasting the local economic 
impacts of energy resource development: a methodological 

roach, 1:14534 (ANL/AA-3) 
Y STORAGE 
See also HYDROGEN STORAGE 
OFF-PEAK ENERGY STORAGE 
Fiber composite program for flywheel applications. 
report, 1:13396 (UCRL-50033-75) 

ENERGY STORAGE/COMPRESSED AIR 

Power B pany lant (Patent), 1:12908 
ENERGY STORAGE/ECONOMICS 

Ener; technology, 1:13371 
ENER STORAGE/RESEARCH PROGRAMS 

Energy storage technology, 1:13371 
ENERGY STORAGE/SUPERCONDUCTING MAGNETS 

Superconducting magnetic and inertial ener, Ised power 
systems, 1:15348 (ANL/CTR-75-4) 

Superconductive energy storage inductor-converter units for 

wer systems, 1:13372 
nergy information: report to or. Quarterly report: 
uarter 1975, 1:13414 (PB-242 60-03) 

ENERGY SUPPLIES/ALLOCATIONS 

Regional impacts of alternative energy allocation strategies, 

_ 1:13413 (PB-241125) 
ENERGY SUPPLIES/ECONOMICS 

Towards — interdependence: energy in the coming decade. 
Prepared for the Joint Committee on Atomic Energy, United 
States Con , 1:13437 

il security system: an import strategy for achieving oil securi 
and oil prices (Book), 113501 
ENERGY SUPPLIES/ENERGY POLICY 

Brief analysis of the impact of environmental laws on energy 

demand supply, 1:13460 (PB-245656) 
ENERGY SUPPLIES ‘ORECASTING 

Investment and returns in exploration and the impact on oil and 
natural gas supply, 1:13494 (MIT-EL-74-016) 

Materials for advanced energy technologies, 1:13518 

North Carolina's energy outlook for 1975, 1:13436 (NP-20689) 

Projections of energy, demand, supply, and pricing, 1:13433 
(CONF-7506125-) 

Towards oy ome interdependence: energy in the coming decade. 
Prepared for the Joint Committee on Atomic Energy, United 
States Congress, 1:13437 

ENERGY SUPPLIES/INFORMATION SYSTEMS 

A regional energy information ee for Minnesota: a 

preliminary design, 1:15387 (PB-241124) 
ENERGY SUPPLIES/MANAGEMENT 

Energy and society (Effects of energy development on natural 

and societal environments), 1:13439 
ENERGY SUPPLIES/POLLUTION LAWS 

Brief analysis of the impact of environmental laws on energy 

demand and supply, 1:13460 (PB-245656) 
ENERGY SUPPLIES) ATISTICS 


~~ balances of OECD countries: 1960/1974 (Book), 
1:13438 
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INEERED SAFETY SYSTEMS 
See also SYSTEMS 
ENGINEERED SAFETY SYSTEMS/REGULATORY GUIDES 
Seismic ~~ classification (LWR), 1:13129 (REG/G- 
1.29(Rev.2)(2-76)) 
ENGINEERING 
See also NUCLEAR ENGINEERING 
PROGRAMS 
Mechanical engineering department. pee report, July- 
September 1975, 1:1386 (UCRL-50016-75-3) 
ENHANCED RECOVERY/GOVERNMENT POLICIES 
Enhanced recovery alternatives (Petroleum produced by 
enhanced recovery exempt from price controls under new 
federal policy), 1:12547 (NP-20849) 
ENRICHED URANIUM 
See also HIGHLY ENRICHED URANIUM 
Uranium enrichment. A report of an Ad Hoc Forum Policy 
Committee, 1:13513 
ENRICHED URANIUM/PRODUCTION 
Considerations on the separation of hydrogen and uranium 
isotopes, 1:13134 (INIS-mf-1966/9) 
ENRICO FERMI-1 REACTOR/REACTOR CHARGING 
MACHINES 
Brief description of LMFBR fuel handling systems, 1:13044 
Experience with Fermi fuel handling, 1:13042 
ENRICO FERMI-1 REACTOR/RE HANDLING 
EQUIPMENT 
Brief description of LMFBR fuel handling systems, 1:13044 
ny with Fermi fuel handling, 1:13042 
ENSTATITE 
See MAGNESIUM SILICATES 


OLOGY 
See INSECTS 
E Effects of velopmen ral 
nergy and society (Effects of energy de it on natu 
and societal pr, 1:1 3439 
ENVIRONMENT/CONTAMINATION 
Radiocesium cycling in vegetation and soil, 1:14443 (CONF- 


7405 13-) 
ENVIRONMENT/DATA ANALYSIS 
Planning for a program design for energy environmental 

report, April 1, 1975-June 30, 1975, 1:15349 ( 


2547-3) 
ENVIRONMENT/DECONTAMINATION 
Hazards control p —— No. 51, July-December 1975, 
1:14338 (UCRL-50007-75-2) 
ENVIRONMENT/INFORMATION SYSTEMS 
Environmental and energy information system, 1:15389 
ENVIRONMENT/LEGISLATION 
Brief analysis of the impact of environmental laws on energy 
demand and supply, 1:13460 (PB-245656) 
ENVIRONMENT/POLLUTION 
Environmental monitoring problem: optimal solutions for control 
and surveillance applications in the case of infrequent 
sampling, 1:14375 (UCRL-77528) 
ENVIRONMENT/RADIATION MONITORING 
Applications of gamma-ray spectrometry in real-time 
environmental monitoring, 1:14388 (CONF-740701-) 
Environmental measurements ('271), 1:14389 (CONF- 
740701-) 
Methods in environmental sampling for radionuclides, 1:14508 
(UCRL-77722) 
Microprocessor based environmental radiation monitoring 
system, 1:14164 
ENVIRONMENT/SAMPLING 
Cycletic activation in trace element analysis of environmental 
samples (/sup 207m/Pb), 1:14421 (CONF-740701-) 
Environmental monitoring problem: optimal solutions for control 
and surveillance applications in the case of infrequent 
sampling, 1:14375 (UCRL-77528) 
Methods in environmental sampling for radionuclides, 1:14508 
(UCRL-77722) 
ENVIRONMENTAL IMPACT STATEMENTS/HEARINGS 
Public hearing record for the public hearing held December 4, 
1975 on the draft environmental statement (August 1975) for 
the Light Water Breeder Reactor program, 1:13001 (ERDA- 
1541) 
ENVIRONMENTAL IMPACT STATEMENTS/PLANNING 
Geological considerations in the preparation of environmental 
impact statements for nuclear power plants, 1:13126 
Preparation of environmental impact statements: radiological 
considerations, 1:13127 
ENZYMES 
See also CARBOXYLASE 
DEHYDROGENASES 
LIGASES 
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NUCLEASES 
PHOSPHATASES 
PHOSPHOTRANSFERASES 
POLYMERASES 
TRANSFERASES 
ENZYMES/BIOCHEMICAL REACTION KINETICS 
Fundamental study of the mechanism and kinetics of cellulose 


hydro! acids and enzymes. rt, June 1, 
1975. 31, 1975, 173820 (Eo. 0.2155 1) 
ENZYMES/FLUORESCENCE 


ate synthase, 1:14558 
EN /METABOLISM 
Development of methods for the neutron activation analysis to 
the determination of essential and toxic trace elements of 
biological and environmental samples: application of enzyme 
activity of raw hides, 1:14429 (CONF-740701-) 
ENZYMES/MOLECULAR STRUCTURE 
Chemical physics, 1:13803 (ORNL-5S111) 
ENZYMES/RESEARCH PROGRAMS 
Isotopic studies on relationships of nucleic 


acids and enzymes sbrosh May 1972- 
October 1975. 1:13835 835 (UCLA 102 102-5 


EPIPHYSIS (BONES) 
See BONE TISSUES 
EQUATIONS 
See also DIFFERENTIAL EQUATIONS 
FIELD EQUATIONS 
EQUATIONS/NUMERICAL SOLUTION 

Generalized conjugate gradient method for the numerical 
solution of elliptic partial differential equations (Solution of 
sparse, symmetric, positive-definite systems of linear equations 
arising from discretization of boundary-value problems for 
elliptic partial differential equations), 1:15373 (SU-326-P30- 
44) 

Generalized conjugate gradient method for metric 
systems of linear equations (Solution of systems of linear 
— uations such as arise in solution of elliptic partial 

erential equations), 1:15374 (SU-326-P30-45) 
EQUATIONS (DIFFERENTIAL) 
See DIFFERENTIAL EQUATIONS 
EQUIPMENT/SAFETY ENGINEERING 

Human factors in design (Equipment safety design and use), 

1:14792 (ERDA-76-45) 
ERYTHROBLASTS 

See BONE MARROW CELLS 
ERYTHROCYTES/LABELLING 

Simple kit for the preparation of /sup 99m/Tc-labeled red blood 
cells, 1:14603 

ERYTHROPOIETIN/BIOLOGICAL EFFECTS 
Bone marrow sinus cell enenins a determinant of cell release 
((Mice)), 1:14628 
ESCA METHOD 
See PHOTOELECTRON SPECTROSCOPY 
ESCHERICHIA COLI/BIOCHEMICAL REACTION KINETICS 

Characterization of an inhibitor causing potassium chloride 
sensitivity of an RNA polymerase from T4 phage-infected 
Escherichia coli, 1:14549 

ESCHERICHIA COLI/BIOLOGICAL RADIATION EFFECTS 

Inactivation of membrane transport in Escherichia coli by near- 
ultraviolet light, 1:14664 

Role for deoxyribonucleic acid ligase in deoxyribonucleic acid 
I-dependent repair in toluene-treated 

herichia coli Xx radiation), 1: 
ESCHERICHIA COLI/GENES 


119S 


Effect of radiation-sensitive mutations and mut 
on bacterial recombination and mutagenesis. | conten report, 
1:14574 (ORO-4024-5) 
ESCHERICHIA COLI/LETHAL MUTATIONS 
Role for deoxyribonucleic acid ligase in deoxyribonucleic acid 
I-dependent repair in toluene-treated 
scherichia coli (X radiation), 1:14661 
ESCHERICHIA COLI/MUTATIONS 


Effect of radiation-sensitive mutations and mut 
on bacterial recombination and mutagenesis. Se report, 
1:14574 (ORO-4024-5) 
ESTUARINE ECOSYSTEMS 
See AQUATIC — YSTEMS 
ETA MESONS/DEC 
Study of broken SU4) sum rules for the 1~~ yields 0-* + y and 
0-* yields 1-~ + y decays, 1:14943 (COO-1545-176) 
ETA-549 
See ETA MESONS 
ETHANE/PRODUCTION 
Production of hydrocarbon gases from oil shale (Patent; low 
molecular weight paraffinic hydrocarbon gases formed from 


EUROPIUM OXIDES/REACTIVITY WORTHS 
heated and pre nated organic hydrocarbon portion 
oil shale), 1: 
ETHANE/TRADE 
—_ of liquefied petroleum and ethane in 1974 (Data 
mpilation), 1:12539 (NP-20831) 
ETHANC L/BIOLOGICAL EFFECTS 
Increased cytolytic T lymphocyte activity induced by 2- 
mercaptoethanol in mixed leukocyte cultures: kinetics and 
possible mechanisms of action, 1:14572 
ETHANOL/BIOSYNTHESIS 
Ethanol effects on the kinetics of a continuous fermentation with 
saccharomyces cerevisiae, 1:12720 (LBL-4423) 
ETHANOL/RADIOLYSIS 
Solvation of electrons in alcohol glasses from 10~* to 10*s after 
Ise radiolysis at 77 K (13 MeV electrons), 1:13844 
ETHYLENE/ENVIRONMENTAL EFFECTS 
Diode lasers for pollutant monitoring, 1:14379 
EURODIF 
Tricastin Gaseous Diffusion Plant, 1:12576 (K-Trans-80) 
EUROPE 
See also FRANCE 
GERMAN FEDERAL REPUBLIC 
HUNGARY 
ICELAND 


USSR 
EUROPE/ENERGY BALANCE 
Energy balances of OECD countries: 1960/1974 (Book), 
1:13438 
EUROPE/ENERGY CONSUMPTION 
Energy balances of OECD countries: 1960/1974 (Book), 
1:13438 
EUROPE/ENERGY SUPPLIES 
Energy balances of OECD countries: 1960/1974 (Book), 
1:13438 
EUROPE/HYDROELECTRIC POWER 
European study tour for pumped-storage technology, 1:13386 
EUROPIUM/ACTIVATION ANALYSIS 
Analytical techniques for the determination of 20 trace elements 
in biological samples by means of instrumental thermal 
neutron activation 1:14422 (CONF-740701-) 
EUROPIUM/UPTAKE 
Effects of ionizing radiation on salamander orientation. Final 
report (Ambystoma opacum, A. maculatum, Rava sylvatica; 
gamma radiation), 1:14682 (COO-3486-3) 
EUROPIUM/X-RAY FLUORESCENCE ANALYSIS 
X-ray fluorescence analysis of terbium oxide for rare earth 
impurities, 1:13759 (BARC-807) 
EUROPIUM 145/ENERGY LEVELS 
Decay of /sup 145m/Gd, 1:15037 (COO-1779-49) 
Determination of occupation numbers by beta decay in nuclei 
below N=82, 1:15045 (COO-1779-49) 
cial case of /sup 145g/Gd, 1:15038 (COO-1779-49) 
EUROPIUM 152/ENVIRONMENTAL EFFECTS 
Environmental baselines by NAA of tree-ring samples (**Co, 
™Se, Ba, /sup 110m/Ag), 1:14387 (CONF-740701-) 
EUROPIUM 154/HIGH SPIN STATES 
Conversion electron studies on the new high-spin isomer in 
"Eu, 1:15057 
EUROPIUM 154/ISOMERIC TRANSITIONS 
Conversion electron studies on the new high-spin isomer in 
1:15057 
EUROPIUM BORIDES/PHYSICAL PROPERTIES 
Status and potential of europium-based fast neutron absorber 
materials (LMFBR), 1:13023 (ORNL/TM-5244) 
EUROPIUM CARBIDES/PHYSICAL PROPERTIES 
Status and potential of europium-based fast neutron absorber 
materials (LMFBR), 1:13023 (ORNL/TM-5244) 
EUROPIUM FLUORIDES/CHEMICAL PREPARATION 
Novel reduction procedure for the rectification of SmF,, YbF,, 
SmS, YbS, and EuO, 1:13695 (UCRL-Trans-10743) 
EUROPIUM NITRIDES/PHYSICAL PROPERTIES 
Status and potential of europium-based fast neutron absorber 
materials (LMFBR), 1:13923 (ORNL/TM-5244) 
EUROPIUM OXIDES/CHEMICAL PREPARATION 
Novel reduction procedure for the rectification of SmF,, YbF;, 
SmS, YbS, and EuO, 1:13695 (UCRL-Trans-10743) 
EUROPIUM OXIDES/PHYSICAL PROPERTIES 
Status and potential of europium-based fast neutron absorber 
materials (LMFBR), 1:13023 (ORNL/TM-5244) 
EUROPIUM OXIDES/PHYSICAL RADIATION EFFECTS 
HEDL quarterly technical report, April-June 1974. Volume 2. 
Fuels and safety engineering, 1:13211 (HEDL-TME-74- 
2(Vol.2)) 
EUROPIUM OXIDES/REACTIVITY WORTHS 
Eu,O, and B,C worth calculations in fast reactor spectra, 
1:13207 (HEDL-SA-789) 


L 


EVEN-EVEN NUCLEI/ENERGY LEVELS 120S 


EVEN-EVEN NUCLEI/ENERGY LEVELS 
K=O+ excited states in deformed even-even nuclei, 1:15055 
(COO-1779-49) 
EXCAVATION/LINEAR ACCELERATORS 
Electron accelerator for tunneling through hard rock 


(Conceptual design features), 1:1 (LBL-4231) 
EXCURSIONS/SIMULATION 
Post-test evaluation of transient-ove: er TREAT test E8 on 
preirradiated FFTF-type fuel (LMFBR), 1:13336 


Suitability of pressurized fresh fuel pins for studying effect of 
eyo ag release on LOF cladding relocation (LMFBR), 
EXERCISE/BIOLOGICAL EFFECTS 
Effects of stress on salmonid blood clotting mechanisms, 
1:14622 (CONF-741033-) 
EXHAUST GASES/BIOASSAY 
Experimental carcinogenicity and bioassays of automobile 
exhaust condensate and ite polycyclic aromatic hydrocarbons, 
EXHAUST GASES/BIOLOGICAL EFFECTS 
Experimental carcinogenicity and bioassays of automobile 
condensate and its polycyclic aromatic hydrocarbons, 
hogenesis of experimental lung tumors in hamsters: the 
effects of carrier dust (Diethylnitrosamine, 7/: H/- 
é dibenz(c,g) carbazole, dibenz(a,i) pyrene), 1:14626 
EXHAUST GASES/CARCINOGENESIS 
M nesis of experimental lung tumors in hamsters: the 
effects of carrier dust (DiethyIni ine, 7/sup H/- 
dibenz(c,g) carbazole, dibenz(a,i) pyrene), 1:14626 
EXHAUST GASES/ENVIRONMENTAL EFFECTS 
Diode lasers for pollutant monitoring, 1:14379 
EXPERIMENTAL BREEDER REA -2 
See EBR-2 REACTOR 
EXPLODING WIRES/ENERGY CONVERSION 
Investigation of the influence of the wet surface area of a 
positive electrode on the energy conversion efficiency during 
a — explosion of conductors, 1:13543 (AD/A- 
EXPLORATION 
See also GEOTHERMAL EXPLORATION 
EXPLORATION/INVESTMENT 
Investment and returns in exploration and the impact on oil and 
natural gas supply, 1:13494 (MIT-EL-74-016) 
EXPONENTIAL PILES 
See SUBCRITICAL ASSEMBLIES 
EXTENDED PARTICLE MODEL/EQUATIONS OF MOTION 
Quantum dynamics of a quark-binding bubble in two space and 
one time dimensions, 1:14938 
EXTENSOMETERS/DESIGN 
Extensometer for the measurement of biaxial strain of material 
specimens (Cavity resonator extensometer for in-core 
measurements), 1:14239 (HEDL-SA-798) 
EYES 
See also CRYSTALLINE LENS 
EYES/CHEMICAL COMPOSITION 
Chemical quantitation of the tapetum lucidum with application 
to *Ra dosimetry of the canine eye, 1:14776 
EYES/RADIONUCLIDE KINETICS 
Chemical quantitation of the tapetum lucidum with application 
to 7*Ra dosimetry of the canine eye, 1:14776 


F 


F-1260 RESONANCES/DECAY 
Backward production in m minus plus proton to neutron 7 
lus PI minus at 8 GeV/c, 1:14884 (COO-1195-353) 
FAILED ELEMENT MONITORS 
Delayed-neutron systems for failed fuel location in CANDU 
reactors, 1:12991 
Failed fuel location in CANDU-PHW reactors using a feeder 
scanning technique, 1:12990 
FAILED ELEMENT MONITORS/PERFORMANCE TESTING 
Sodium in-pile loop experiment on delayed neutron detector-, 
recipitator-, and cover-gas gamma-ray spectrometer-type fuel 
ailure detection systems, 1:13097 
FALLOUT 
(For radioactive fallout only.) 
FALLOUT/DEPOSITION 
Distribution studies of plutonium. in the Great Lakes 
1:14505 (CONF-740701-) 


ERA Vol. 1, No. 8 


FALLOUT/RADIATION DOSES 

Test models of tactical dosimeters IM185 and IM188. Research 

and development technical report, 1:14170 (AD/A-008317) 
FALLOUT/RADIATION MONITORING 

Appendix to Health and Safety Laboratory environmental 
quarterly, December 1, 1975-March 1, 1976 (Tabulated data 
on fallout radionuclides and Pb in environmental samples 
collected from Dec. 1975 through March 1976), 1:14366 
(HASL-302(App.)) 

Health and Safety Laboratory environmental 
December 1, 1975-March 1, 1976 (Monitorin of Freon-11, 
carbon tetrachloride, sulfur hexafluoride, and fallout 
radionuclides in environmental samples collected from Dec. 
1975 through March 1976), 1:14365 (HASL-302) 

FARADAY CUPS/PERFORMANCE 

Comparison of the measurement of beam-current densities in an 
electron microscope using a Faraday cup and solid-state 
detector, 1:14168 

FARADAY GENERATORS 
See MHD GENERATORS 

FAST FLUX TEST FACILITY REACTOR 
See FFTF REACTOR 

FAST NEUTRONS/NEUTRON DETECTION 

Fast neutron measurement techniques. Summary report, 1:13012 

(HEDL-TME-75-124) 
FAST REACTORS 
See also FFTF REACTOR 
GCFR TYPE REACTORS 
IBR-30 REACTOR 
LMFBR TYPE REACTORS 
ZPPR REACTOR 
ZPR-3 REACTOR 
ZPR-6 REACTOR 
ZPR-9 REACTOR 
FAST REACTORS/FISSION PRODUCTS 
Radioactive decay heat analyses, 1:13149 
FAST REACTORS/MATERIAL BUCKLING 

Experimental determination of material buckling in fast reactors, 

1:13145 (INIS-mf-1972) 
FAST REACTORS/REACTIVITY 

Prompt alpha and reactivity measurements on fast metal 

assemblies, 1:13204 (CONF-7601 11-1) 
FAST REACTORS/REACTOR ACCIDENTS 

Structural mechanics in reactor technology. Transactions of the 
3rd international conference, London, England, September 1- 
5, 1975. Volume 2. Reactor core and coolant circuit. Part E. 
Fast reactor accident analysis, 1:13279 (CONF-750908- 
P2(Pt.E)) 

FATTY ACIDS 
See CARBOXYLIC ACIDS 
FAULT TREE ANALYSIS/COMPUTER CODES 
Fault tree analysis programs available on the 7600/6600 
computers, 1:15376 (TID-26994) 
FAULT TREE SYSTEMS 
See FAULT TREE ANALYSIS 
FEDERAL REPUBLIC OF GERMANY 
See GERMAN FEDERAL REPUBLIC 
FERMILAB ACCELERATOR/ACCELERATOR FACILITIES 

Design of the Fermilab neutrino remote target maintenance 
system, 1:14076 

Design of the Fermilab neutrino horn train system reverenced to 
radioactive maintenance, 1:14077 

Fermilab target areas and target train systems, 1:14075 

FERMILAB ACCELERATOR/BEAM MONITORING 

Design and performance of simple targeting efficiency monitors 

for high energy physics experimental areas, 1:1420 
FERMILAB ACCELERATOR/CONTROL SYSTEMS 

Auxiliary/master microprocessor CAMAC crate controller 
applications, 1:14016 

Method for implementing microprocessor-controlled systems, 
1:14275 

FERMILAB ACCELERATOR/DATA ACQUISITION SYSTEMS 

Method for implementing microprocessor-controlled systems, 

1:14275 
FERMILAB ACCELERATOR/DATA TRANSMISSION 

BISON-NET: a CAMAC high speed block data communication 

channel, 1:14014 
FERMILAB ACCELERATOR/MAINTENANCE 

Design of the Fermilab neutrino remote target maintenance 

system, 1:14070 
FERMILAB ACCELERATOR/REMOTE HANDLING 

EQUIPMENT 

Design of the Fermilab neutrino remote target maintenance 
system, 1:14070 

Design of the Fermilab neutrino horn train system referenced to 

ioactive maintenance, 1:14071 
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2S7/ISOTOPE PRODUCTION 
‘ransuranium Processin int semiann 
: 113857 


report 
period ending June 30, 1975, 
(ORNL. 


TES 
See OXIDES 


STR 
M ic properties of Fe** ions at octahedral and tetrahedral 
sites in the yttrium garnet, 1:13727 (CEA-N-1817(Suppl.)) 
Polarized neutron determination of magnetic moments and 
(CEAN- form eed “ Fe** in yttrium iron garnet, 1:13728 


N 
/BIO ICAL EFFECTS 
art aon of fertilization on mineral cycling in loblolly pine, 
1:14645 (CONF-7405 13-) 
FETUSES/RADIONUCLIDE KINETICS 
Modification of radiation hazards to the adult and its fetus from 
nuclear medicine procedures (Effects wb open on 
99m/Tc tissue distribution), 1:14599 (CONF-760202-33) 
FFTF REACTOR 
Facility. A slide presentation, 1:13210 (HEDL- 
) 
FFTF REACTOR/CONTROL ELEMENTS 


HEDL quarterly technical report, April-June 1974. Volume 2. 
pA engineering, 1:13211 (HEDL-TME-74- 
(Vol.2)) 


High burnup instrumented irradiation of boron carbide (YYO2 
riment), 1:13206 (HEDL-SA-788) 
LMFBR reference control materials semi-annual report, 1:13013 
(HEDL-TME-76-12) 
FFTF REACTOR/CONTROL ROD WORTHS 
Eu,O, and B,C worth calculations in fast reactor spectra, 
1:13207 (HEDL-SA-789) 
FFTF REACTOR/DESIGN 
assembly system technology, 1:13209 (HEDL-SA- 
) 
FFTF REACTOR/FAILED ELEMENT 
Sodium technology technical 
1975, 1:13008 (HEDL-TME-75-64 
FFTF REACTOR/FUEL CANS 
HEDL quarterly technical report, April-June 1974. Volume 2. 
‘ety engineering, 1:13211 (HEDL-TME-74- 
(Vol.2)) 
FFTF REACTOR/FUEL ELEMENT CLUSTERS 
Temperature distribution in a 19-rod simulated LMFBR fuel 
assembly with a six-channel internal blockage (Fuel Failure 
Mockup Bundle 3A): record of experimental data, 1:13310 
(ORNL/TM-S101) 
FFTF REACTOR/FUEL ELEMENT FAILURE 
Damage parameter computer code, 1:13295 (HEDL-TME-76-8) 
Meltdown cup design verification tests for the FFTF closed loop 
in-reactor assembly, 1:13215 (HEDL-TME-75-105) 
FFTF REACTOR/FU: L PINS 
Fabrication, irradiation and postirradiation examination of mixed 
oxide fuel pins PNL-3-23, 27 and 33, 1:13217 (HEDL-TME- 


76-6) 
HEDL q technical report, April-June 1974. Volume 2. 
engineering, | (HEDL-TME-74- 
(Vol.2)) 
HEDL Steady-State Irradiation Testin . Status 
thru 1975, (HEDL-TME-75-48) 
FFTF REACTO! /FUEL R 
Advances in fuel rod phn oll with the ANL FFTF 
calorimeter (Pu content measurement), 1:13762 
FFTF REACTOR/HEAT EXCHANGERS 
Creep-rupture p ratte of a weld-overlaid type 304 stainless 
steel forg ing (482, 538, 593°C; FFTF IHX tubesheet), 
1:13627 NL- 5085) 
FFTF REACTOR/LOSS OF FLOW 
restructuring in SLSF loss-of-piping-integrity study, 
Effects of bundle size on sodium voiding in the simulation of an 
FTR pump coastdown transient, 1:13342 
FFTF REACTOR/NEUTRON SPECTRA 
spectra in an engineering mockup 


DETECTION 
report, April, May, June 
) 


Spatially 
of the 
FFTF REACTOR/PRIMARY COOLANT CIRCUITS 
Analysis of sealing effectiveness of FFTF head compartment 
components, 1:13222 (WARD-2171-53) 
Influence of scale size and fluid thermal properties in simulating 
LMFBR outlet plenum behavior, 1:1306 
FFTF REACTOR/REACTIVITY 
Subcriticality calculations for the FFTF reverse approach to 
critical experiment, 1:13240 
FFTF REACTOR/REACTIVITY WORTHS 
MMC a Doppler-effect measurements in the FTR- 
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Cc design fe fost hand machine 
or a in-vesse’ i 
(IVHM-BD) for the Fast Flux Test a 1:1325 
Design and procurement report for the fuel handling 
ms bottom-loading transfer cask, 1:13225 
fuel handling system features and. experience, 1:13230 
FFTF REACT OR/REACTOR COMPO) 
Creep-rupture properties of weld ood as fe for an 
overlaid type 304 stainless-steel forging, 1:1325 
Se techn and development technical 
ast Flux Test Facili report for period 
ending May 31, 1: (WARD-2171-56) 
Feasibility of evaluating the integrity of FTR duct to end fixture 
welds using acoustic emission monitoring, 1:13213 (HEDL- 


TME-75-88) oril 

Sodium technology techni report, April, May, June 
1975, 1:13008 (HEDL-TME-75-64) 

Sodium technology and cover gas seal development programs. 
Annual technical report, government fiscal year 
1975, 1:12993 (AI-ERDA-13154) 

REACTOR/REACTOR CORES 

Core engineering. Technical progress report, July, August, 
September 1975, 1:13216 (HEDL-TME-75-115) 

Preliminary study of advanced FTR driver cores, 1:13208 
(HEDL-SA-794) 

FFTF REACTOR/REACTOR FUELING 

FFTF fuel handling system: features and ex , 1:13255 

FFTF REACTOR/REACTOR INSTRUMENTATION 

FFTF thermowell secondary seal test, 1:13218 (LMEC-TDR-75- 
7) 

FFTF REACTOR/REACTOR MAINTENANCE 

Design of the Fast Flux Test Facility multipurpose maintenance 
enclosure system, 1:13252 

FFTF REACTOR/KEACTOR MATERIALS 

Sodium technology program: friction, wear, -wel 
Quarterly amet ee report for period ending July 31, 1975, 
1:13025 {WA D-NA-3045-28) 

FFTF REACTOR/REACTOR OPERATION 

Fast flux test facility coupon surveillance —— (Study of 
physical radiation effects on LMFBR and component 
materials), 1:13006 (HEDL-TME-72-106(Rev.3)) 

Reactor development program progress report, November 1975, 
1:12997 (ANL-RDP-45) 

Reactor development program progress report, December 1975, 
1:12998 (ANL-RDP-46) 

FFTF REACTOR/REMOTE HANDLING EQUIPMENT 

Core component d /t biy station for use in the 
FFTF ex e (IEM) cell, 1:13253 

Core-component di ly station: for use in the 
FFTF Examination/Maintenance (IEM) cell, 1:13228 

Design of the Fast Flux Test Facility multipurpose maintenance 
enclosure system, 1:13252 

Design of the high-temperature sodium facility large-component 
handling system, 1:13226 

Design of the Fast Flux Test Facility multipurpose maintenance 
enclosure system, 1:13227 

FFTF fuel handling a features and experience, 1:13255 

FFTF fuel handlin tem features and experience, 1:13230 

FFTF REACTOR/R MOTE VIEWING IPMENT 
Under-sodium viewing system development for FFTF, 1:13214 
(HEDL-TME-75-103) 
FFTF REACTOR/SEALS 
Analysis of sealing effectiveness of FFTF head compartment 
com ts, 1:13222 (WARD-2171-53) 
FFTF REACTOR/SHIELDING 

eee Ny the complex reactor cavity shield in the FTR, 

1:1 


Analysis of the TSF first-fission stored-fuel ex 
Fast Test Reactor, 1:13219 (ORNL/TM-4 
FFTF plant shield desi rience, 1:13257 
FFTF REACTOR/SPE FUEL CAS 
Design and procurement report for the FFTF fuel handling 
ms bottom-loading transfer cask, 1:13250 
FFTF REACTOR/TEST FACILITIES 
Design of the high-tem a sodium facility large-component 
1:1 
FFTF REACTOR/VALVES 
Fast flux test rosy A primary sodium check valve, 1:13205 
(HEDL-FW-601 
FIELD EFFECT TRANSISTORS/DESIGN 
Transistor design considerations for low-noise preamplifiers, 
1:14136 
FIELD EQUATIONS/CAUSALITY 
Bhabha first-order wave equations. IV. Causality with minimal 
electromagnetic coupling, 1:15133 


bly/ 


riment for the 


FIELD EQUATIONS/CAUSALITY 
n, 
> 


FINITE DIFFERENCE METHOD 
Finite-difference approximations and entropy conditions for 
shocks, 1:15361 (COO-3077-106) 
FIRE EXTINGUISHERS/PERFORMANCE TESTING 
Carbon a as extinguishing agents for fissionable 
material fires, 1:13989 
FIRE HAZARDS 
Hazards control p No. 51, July-December 1975, 
1:14338 (UCRL- 75-2) 
FIREBALL MODEL/PROTON REACTIONS 
Large-P/sub Pe ndicular/ distribution and characteristics of 
the fireball (Cross sections), 1:14878 
FIREBALLS 
See NUCLEAR FIREBALLS 
FIRES/ENVIRONMENTAL EFFECTS 
Effects of forest fires on ic loads of soluble nutrients, 
1:14410 (CONF-7405 13-) 
FISH PRODUCTS 
ove SEAFOOD 


See also SALMON 


TROUT 
FISHES/ACTIVATION ANALYSIS 

Species specific neutron activation of methylmercury, 1:14485 

(CONF-740701-) 
FISHES/BEHAVIOR 

Developments in underwater radiotelemetry and preliminary 
tracking in thermal ‘oe. 1:14471 (ANL-75-3(Pt.3)) 

Discharge residence of TLD tagged fish (Point Beach Reactor), 
1:14524 (ANL-75-3(Pt.3)) 

FISHES/BODY TEMPERATURE 

Body temperature change characteristics of Lake Michigan 
fishes (Alosa pseudoharengus, Salmo trutta, S. gairdneri, 
Salvelinus Lontinalis, Cyprinus Carpio; Point Beach Reactor), 
1:14525 (ANL-75-3(Pt.3)) 

Body temperatures of fish feeding in the Point Beach thermal 
discharge, 1:14526 (ANL-75-3(Pt.3)) 

FISHES/CHEMICAL ANALYSIS 

Heavy-metal concentrations in selected Georgia estuarine 

a with comparative food-habit data, 1:14477 (CONF- 
13-) 
FISHES/CONTAMINATION 

Accumulation of mercury in fish (Poecilia reticulata; “Hg 
tracer technique), 1:14484 (CONF-740701-) 

Distribution studies of plutonium in the Great Lakes (Pu, Sr, 
1:14505 (CONF-740701-) 

Effect of plume residence on the accumulation of “Cs by Lake 
Michigan salmonids (Salmo trutta, S. gairdneri, Oncorhynchus 
tshawytscha), 1:14528 (ANL-75-3(Pt.3)) 

FISHES/DISTRIBUTION 

Developments in underwater radiotelemetry and preliminary fish 
tracking in thermal plumes, 1:14471 (ANL-75-3(Pt.3)) 

Radiological and Environmental Research Division annual 
report, January-December 1974. Ecology, 1:14585 (ANL-75- 


3(Pt.3)) 
FISHES/GAS BUBBLE DISEASE 

Dissolved gas supersaturation: live bioassays at Rock Island 
Dam, Washington (Gas bubble disease), 1:14487 (CONF- 
741033-) 

Effect of temperature on tolerance to dissolved gas 
parece of black bullhead, Ictalurus melas, 1:14493 

‘ONF-741033-) 

Effects of gas supersaturated water on freshwater aquatic 
invertebrates, 1:14491 (CONF-741033-) 

Effects of long-term exposure to supersaturation of dissolved 
atmospheric gases on juvenile chinook salmon and steelhead 
trout in deep and shallow test tanks, 1:14787 (CONF-741033- 


Equipment and techniques for monitoring the vertical 
distribution of fish in shallow water (Use of recording echo 
sounder), 1:14486 (CONF-741033-) 

Observations on the effects of gas embolism in captured adult 
menhaden, 1:14514 (CONF-741033-) 

Some effects of excess dissolved gas on squawfish, Ptychocheilus 
oregonensis (Richardson), 1:14489 (CONF-741033-) 

FISHES/GENETIC VARIABILITY 
os on the fishes of Nickajack Reservoir, Tennessee, near the 
accoon Mountain Pumped-Storage Plant, 1:14789 
FISHES/GROWTH 

Growth of plume "'resident’’ fishes in Lake Michigan (Salmo 
trutta, S. gairdneri, Oncorhyndrus tshawytscha), 1:14527 
(ANL-75-3(Pt.3)) 

FISHES/METABOLISM 

Uptake and elimination of radiotungsten in heads, 

(CONF-7405 13-) 
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FISHES/MORTALITY 

Observations on the effects of gas embolism in captured adult 

menhaden, 1:14514 (CONF-74[033-) 
FISHES/POLLUTION 

Neutron activation analysis studies of marine bi 
and related marine sediments (Microstomus 
1:14483 (CONF-740701-) 

Selenium in fly ash, 1:14435 _ 

Toxicity removal from muni wastewaters. Volume IV. A 
study of toxicity and biostimulation in San Francisco Bay- 
Delta Waters, 1:14496 (SERL-71-7) 

FISHES/RADIATION MONITORING 


Plutonium in aquatic biota of the Great Miami River Watershed, 
Ohio (**Pu, Cladophora sp., Sp., 
fishes), 1:14500 (ANL-75-3(Pt.3)) 

FISHES/SAMPLING 


Equipment and techniques for monitorin 
distribution of fish in shallow water (Une of wecoedh of am echo 
sounder), 1:14486 (CONF-741033-) 
FISHES/SURVIVAL TIME 
Gas supersaturation research. National Marine Fisheries 
Prescott Facility: 1971 to 1974, 1:14788 (CONF-741035. -) 
FISHES/TELEMETRY 


Developments in underwater radiotelemetry and 

tracking in thermal 1:14471 (ANL-75- res 
FISHES/TEMPERATU) 

Effects of season, re they and a a type on fish 
distribution and density in thermal plumes (Point Beach 
Reactor, Wauke Power Plant), 1:14522 (ANL-75-3(Pt.3)) 

FISHES/TEMPERATURE MEASUREMENT 

Body temperatures of fish feeding in the Point Beach thermal 

discharge, 1:14526 (ANL-75-3(Pt.3)) 
FISHES/TEMPERATURE MONITORING 

Body temperature change characteristics of Lake Michigan 
fishes (Alosa pseudoharengus, Salmo trutta, S. gairdneri, 
Salvelinus Lontinalis, Cyprinus Carpio; Point Beach Reactor), 
1:14525 (ANL-75-3(Pt.3)) 

Characteristics of temperature-sensitive fish tags used in 1974, 
(ANL-75-3(Pt.3)) 


Fission reactors, 1:13139 (INIS-mf-2006) 
FISSION CHAMBERS 
Fission Aah section measurements on short-lived alpha emitters, 
1:1 
FISSION CHAMBERS/COAXIAL CABLES 
Rejection of radio-frequency noise with a wide-band differential 
preamplifier and solid-shielded coaxial input cables (For in 
core fission counters for LMFBR reactors), 1:14278 
FISSION CHAMBERS/COUNTING CIRCUITS 
New neutron-flux detection method for fission chamber counting 
systems, 1:14166 
Wide range counting-Campbelling nuclear instrumentation 
system, 1:14139 
FISSION CHAMBERS/DESIGN 
Feasibility study for a high-sensitivity neutron detector, 1:14110 
(ORNL/TM-S5129) 
Multi-detector integrated fission counter array, 1:14140 
FISSION CHAMBERS/ELECTRIC FILTERS 
Design of optimized RC-CR filters for current-pulse operation of 
fission counters and high sensitivity fission counters for high 
ma backgrounds, 1:14142 
FISS' ON CHAMBERS/OPTIMIZA TION 
Design and optimization of fission counters for operation at high 
amma dose rates, 1:14119 
FISSION FRAGMENT DETECTION/DIELECTRIC TRACK 
DETECTORS 
= —— solid-state track detectors in radiotoxicological 
is laboratories, 1:14112 (LF-tr-112) 
FISSION FRAGMENTS/ANGULAR CORRELATION 
Nuclear chemistry (ORNL Chemistry Division Annual Tess 
are for period ending Nov. 1, 1975), 1:13847 (ORNL- 


1) 
FISSION FRAGMENTS/KINETIC ENERGY 
Nuclear chemistry (ORNL Chemistry Division Annual eg 
Report for period ending Nov. 1, 1975), 1:13847 (ORNL- 
5111) 
FISSION FRAGMENTS/MASS 
Nuclear chemistry (ORNL Chemistry Division Annual — 
Report for period ending Nov. 1, 1975), 1:13847 (ORNL- 
5111) 
FISSION NEUTRONS/MULTIPLICITY 
Nuclear chemistry (ORNL Chemist 
Report for period ending Nov. |, 
5111) 
FISSION NEUTRONS/NEUTRON DOSIMETRY 
Radiation protection: an unusual res in tritium dosimetry: 
tritium in glass, 1:15121 (UCRL-5007-75-1) 


Division Annual ress 
975), 1:13847 (ORNL- 


FINITE DIFFERENCE METHOD 


AUGUST 1976 


FISSION NEUTRONS/NEUTRON SPECTRA 

Radiation protection: an unusual problem in tritium dosimetry: 
tritium in glass, 1:15121 (UCRL-5007-75-1) 

FISSION NEUTRONS/RADIATION DOSE DISTRIBUTIONS 

Personnel ex re experience related to use of **Cf sources, 
1:14669 (CONF-760202-32) 

FISSION NEUTRONS/RBE 

Changes in chromosome aberration frequency in Chinese 
hamster liver related to LET and microdose distribution, 
1:14685 

FISSION NEUTRONS/SCATTERING 

Radiation protection: an unusual problem in tritium dosimetry: 
tritium in glass, 1:15121 (UCRL-5007-75-1) 

FISSION PRODUCT RELEASE/MATHEMATICAL MODELS 

HTGR accident initiation and progression analysis status report. 
Volume V. AIPA fission product source terms, 1:13285 (GA- 
A-13617(Vol.5)) 

HTGR accident initiation and ion analysis status report. 
Volume VI. Event consequences and uncertainties 
demonstrating safety R and D importance of fission product 
transport mechanisms, 1:13286 (GA-A-13617(Vol.6)) 

FISSION PRODUCT RELEASE/RESEARCH PROGRAMS 

Fission product release from LWR fuel. Quarterly progress 

report, July-September 1975, 1:13312 (ORNL-TM-5143) 
FISSION PRODUCT RELEASE/REVIEWS 

Role of fission gas release in reactor licensing, 1:13174 
(NUREG-75/077) 

FISSION PRODUCTS/AFTER-HEAT 

Fission product decay heat studies of December 15, 1975, 
1:13297 (LA-6209-SR) 

Radioactive decay heat analyses, 1:13149 

Sensitivity of the afterheat from **U and Pu thermal fission to 
€irors in fission product nuclear data, 1:13150 

FISSION PRODUCTS/GAMMA SPECTROSCOPY 
Energy programs: gas-cooled reactor programs, 1:13776 
(ORNL-S5 100) 
FISSION PRODUCTS/RADIATION HEATING 
Fission product beta and gamma energy release. Quarterly 
‘ess report, July-September 1975 (BWR; PWR), 1:13316 
(ORNL-TM-5156) 
FISSION YIELD/RADIOCHEMICAL ANALYSIS 
“a of yields from neutron-induced fission of **Th, 
*7Np, “*U, and *Pu measured radiochemically at 
Los Alamos, 1:15077 (LA-6129) 
FISSIONABLE MATERIALS 
(Materials containing nuclides capable of undergoing fission by 


any process.) 
FISSIONABLE MATERIALS/QUALITATIVE CHEMICAL 
ANALYSIS 
Role of the small accelerator in the Nondestructive Assay 
Labofatory, 1:12620 (CONF-741040-P2) 
FISSIONABLE MATERIALS MANAGEMENT 
See NUCLEAR MATERIALS MANAGEMENT 
FLAMES/RAMAN SPECTRA 
Theoretical calculation of Raman scattering cross sections for 
use in flame analysis, 1:13779 (SAND-76-8204) 
FLASH TUBES/FABRICATION 
Production engineering measure for optical pumps for lasers. 
pn me report No. 6, Oct-Dec 1974, 1:13928 (AD/A- 
) 


KS 
See CASKS 
FLAT PLATE COLLECTORS/DESIGN 
Solar energy collector (Patent), 1:12854 
FLAT PLATE COLLECTORS/HYDROGEN PRODUCTION 
Thermodynamic analysis of HYCSOS: a hydrogen conversion 
and storage system, 1:12685 
FLAT PLATE COLLECTORS/PERFORMANCE TESTING 
Use of compound parabolic concentrator for solar energy 
collection, 1:12848 (ANL-75-42) 
FLIES 
See also FRUIT FLIES 
FLIES/RADIOSTERILIZATION 
Small-scale field experiments on sterile-insect control of the 
ag , Hylemya antiqua (Meigen) (Gamma radiation), 
FLORIDA/TERRESTRIAL ECOSYSTEMS 
Aspects of mineral-nutrient cycling in a southern mixed- 
ardwood forest in North Central Florida, 1:14452 (CONF- 
7405 13-) 
FLOW (FLUID) 
See FLUID FLOW 
FLOWMETERS/DESIGN 
Flow machine for an aggressive, radioactive or special-purity 
flow medium (Patent), 1:13879 ait 


FLUORINATED ALIPHATIC HYDROCARBONS/ION 


FLUE GAS/DENITRIFICATION 
Effects of design and operating variables on NO/sub x/ from 
furnaces. Phase II. Final report, 1:12920 (PB- 
1283) 
FLUE GAS/DESULFURIZATION 
Evaluation of sulfur dioxide emission control = = god for lowa 
er boilers. Final report, Jul 1973-Nov 1974, 1:12919 (PB- 
39496) 

Factors affecting the application of flue gas desulfurization 
systems to gas- and oil-fired power plants being converted to 
coal-fired units, 1:12924 

High temperature flue gas treatment (Patent), 1:12930 

Method for controlling a claus process (Patent), 1:12438 

Method of removing sulfur dioxide from combustion exhaust gas 
(Patent), 1:12925 

Multistage process for removing sulfur dioxide from stack gases 
(Patent), 1:12921 

Process for the desulfurization of flue gas (Patent), 1:12923 

eee for removal of sulfur dioxide from gases (Patent), 
1:12928 

Technical and 1:12368 (ERDA-111-75/1) 

FLUE GAS/ENVIRONMENTAL EFFECTS 
Trace elements in flue gases and air quality criteria, 1:14385 
FLUE GAS/MONITORS 

In-stack continuous monitoring of emissions from stati 
sources. Final report, Jan 1974-Jan 1975, 1:14371 (PB- 
239693) 

FLUE GAS/QUANTITATIVE CHEMICAL ANALYSIS 

Trace elements in flue gases and air quality criteria, 1:14385 

FLUE GAS/SCRUBBING 

Coal preparation vs. stack gas scrubbing to meet SO, emission 
regulations, 1:12925 

Development of a rotating stack-gas scrubber, 1:12927 

Factors affecting the application of flue gas desulfurization 

ms to gas- and oil-fired power plants being converted to 
coal-fired units, 1:12924 
Method for controlling a claus process (Patent), 1:12438 
FLUE GAS/USES 
Steam generating system and method utilizing exhaust gas 
recirculation (Patent), 1:12929 
FLUID FLOW 
See also GAS FLOW 
TWO-PHASE FLOW 
FLUID FLOW/MATHEMATICAL MODELS 
General purpose diffusivity model for fluid flow and heat 
conduction in porous media (For simulation of oil and natural 
wells after hydraulic fracturing; SIMPAC), 1:13970 
(MERC/SP-76/1) 
FLUID FLOW/STABILITY 

HYTRAN: hydraulic transient code for investigating channel 

flow stability, 1:12957 (BAW-10109) 
FLUID MECHANICS/NUMERICAL SOLUTION 

SANDIA particle-in cell computer program, 1:13971 (SC-DR- 
70-458) 

FLUID MECHANICS/RESEARCH PROGRAMS 

H-division quarterly report, October-December 1975 (Lawrence 
Livermore Laboratory), 1:13592 (UCRL-50028-75-4) 

Theoretical Division annual report, FY 1975 (LASL), 1:14974 
(LA-6193-PR) 

FLUIDIZED-BED COMBUSTION/PLANNING 

Planning assistance for the advanced power systems and direct 
combustion R and D programs. Quarterly progress report, 
December 1974-February 1975, 1:12462 (FE-1779-1) 

FLUIDIZED-BED COMBUSTION/TEST FACILITIES 
Conceptual design of an atmospheric fluid-bed component test 
and integration facility, 1:12465 (TID-26999) 
FLUIDS 
See also GASES 
LIQUIDS 
FLUIDS/ENTRAINMENT 

Fluid and particle entrainment into vertical jets in fluidized beds, 

1:13975 
FLUORESCENCE SPECTROSCOPY/DYE LASERS 

Atomic fluorescence spectrometry using a flashlamp-pumped 

dye laser (Wavelength dependence, time dependence), 
1:13786 
FLUORIDES/POTENTIOMETRY 

Comments on the potentiometric titration of halides including 

fluoride with a mixed titrant, 1:13757 
FLUORINATED ALIPHATIC HYDROCARBONS 

See also FREONS 
FLUORINATED ALIPHATIC HYDROCARBONS/ION 

CYCLOTRON RESONANCE SPECTROSCOPY 

Gas phase ion chemistry of 2-fluoropropane by ion cyclotron 
gg spectroscopy (Reaction kinetics of chain reaction), 


L 


FLUORINE 19 REACTIONS/FUSION REACTION 


FLUORINE 19 REACTIONS/FUSION REACTION 
Investigation of high-spin states in “Ar, 1:15012 
FLUORINE IODID 
See IODINE FLUORIDES 
FLUOROBORATES/CHEMICAL PREPARATION 
Molten-salt systems, 1:13800 (ORNL-5111) 
FLUOROBORAT ES/PHASE DIAGRAMS 
Molten-salt systems, 1:13800 (ORNL-5111) 
FLUOROD 
See RPL DOSEMETERS 
FLUOROSCOPY/RADIATION HAZARDS 
Chest fluoroscopy and neoplasia in tuberculosis patients: a 
retrospective survey. Progress report, July 1, 1975-June 30, 
1976, 1:14674 (ORO-3857-4) 
FLUOROSCOPY/SIDE EFFECTS 
Chest fluoroscopy and neoplasia in tuberculosis patients: a 
retrospective survey. Progress report, July 1, 1975-June 30, 
1976, 1:14674 (ORO-3857-4) 
FLUTE INSTABILITY/STABILIZATION 
Mercier stability of non-circular cross-section configurations, 


FLUX CORED ARC WELDING 
See ARC WELDING 
FLUXOIDS 
See MAGNETIC FLUX 
FLY ASH/CHEMICAL ANALYSIS 
Fission track technique for uranium determination in coal and 
fly ash standard reference materials, 1:14353 (CONF-740701- 


) 
FLY ASH/CHEMICAL COMPOSITION 

Coal waste stabilization by enhanced vegetation, 1:12428 
(CONF-7505 105-1) 

Production of flyash-based structural materials. Period of 
performance: December 1965-February 1972. Final report, 
1:12439 (OCR-69) 

Study of coal-associated wastes resulting from the mining, 
processing, and utilization of coal. Quarterly report No. 14, 
May 10, 1975-August 9, 1975, 1:12429 (FE-1218.2) 

FLY ASH/ENVIRONMENTAL EFFECTS 

Contamination of groundwater by heavy metals from the land 
disposal of fly ash. Technical progress report, June 1, 1975- 
February 29, 1976 (As, Ca, Cd, Cr, Cu, Fe, Hg, Pb, Zn), 
1:14494 (COO-2727-3) 

Selenium in fly ash, 1:14435 

FLY ASH/LEACHING 

Study of coal-associated wastes resulting from the mining, 
processing, and utilization of coal. Quarter! No. 15, 
August 10, 1975-November 9, 1975, 1:12430 ¢ E-1218-3) 

FLY ASH/USES 

Production of flyash-based structural materials. Period of 
performance: December 1965-February 1972. Final report, 
1:12439 (OCR-69) 

Study of coal-associated wastes resulting from the mining, 
and utilization of coal. report No. 14, 

ay 10, 1975-August 9, 1975, 1:12429 (FE-1218-2) 
FLYWHEELS/RESEARCH PROGRAMS 

Fiber composite program for flywheel applications. Second 

quarterly progress report, 1:13396 (UCRL-50033-75) 
FOILS/PHYSICAL RADIATION EFFECTS 

Spatial dependence of void growth rates in the irradiation of thin 

foils: theory and calculations, 1:13687 
FOLDY-WOUTHUYSEN TRANSFORM 

transformations in an indefinite-metric space. 
I. Necessary and sufficient conditions for existence, 1:15135 

FoldY-Wouthuysen transformations in an indefinite-metric 
space. II. Theorems for practical calculations, 1:15136 


See also MILK 
SEAFOOD 
VEGETABLES 
FOOD/ACTIVATION ANALYSIS 
Mercury, arsenic, cadmium, and cobalt determinations in the 
average Puerto Rican diet using instrumental neutron 
activation analysis, 1:14427 (CONF-740701-) 
FOOD/GEOTHERMAL HEATING 
Geothermal energy’s potential for heating and cooling in food 
processing, 1:12879 
FOOD/GEOTHERMAL REFRIGERATION 
Geothermal energy’s “wees for heating and cooling in food 
rocessing, 1:1287 


FOOD/POLLUTION 
Mercury, arsenic, cadmium, and cobalt determinations in the 
average Puerto Rican diet using instrumental neutron 
activation — 1:14427 (CONF-740701-) 
FOOD/PROCESSING 
Geothermal ener, 
processing, 1:1 
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FOOD CHAINS/RADIONUCLIDE KINETICS 

Fallout cesium-137 and mineral-element distribution in food 
chains of granitic-outcrop ecosystems, 1:14450 (CONF- 
7405 13-) 

Plutonium incorporation through ingestion by young animals 

_ (Mice, rats, and cats), 1:14765 
FOREST LITTER/CHEMICAL ANALYSIS 

Seasonal and annual variations in the quantities of nitrogen, 
potassium, phosphorus, magnesium, calcium, and manganese 
reaching the forest floor as mast in Pennsylvania and Vermont 
forests, 1:14637 (CONF-740513-) 

FORESTS/BIOLOGICAL MODELS 

Forest-floor nutrient dynamics in southern Appalachian 
hardwood and white pine plantation ecosystems, 1:14639 
(CONF-740513-) 

Litter production, decomposition, and nutrient cycling in a 
mixed hardwood watershed and a white pine watershed, 
1:14640 (CONF-740513-) 

Preliminary compartment model of the nitrogen cycle in a 
deciduous forest ecosystem, 1:14408 (CONF-740513-) 

Resource partitioning in leaf-litter faunas from hardwood and 
hardwood-converted-to-pine forests, 1:14638 (CONF-7405 1 3- 


) 
FORESTS/CONTAMINATION 

Environment and quality of life. Literature study on the 
economic consequences of the damages and annoyances both 
in materials and vegetation and in men and animals caused by 
sulfur dioxide air pollution, 1:14363 (EUR-5134d) 

FORESTS/ECOLOGY 

Effect of nonremoval clear-cutting and pine reforestation on the 
cation composition of a hardwood forest soil, 1:14634 
(CONF-7405 13-) 

Mineral cycling strategies of two deciduous and two evergreen 
tree species on a southern Appalachian watershed, 1:14644 
(CONF-7405 13-) 

Seasonal and annual variations in the quantities of nitrogen, 
potassium, phosphorus, magnesium, calcium, and manganese 
reaching the forest floor as mast‘in Pennsylvania and Vermont 
forests, 1:14637 (CONF-740513-) 

FORESTS/NITROGEN FIXATION 

Significance of biological nitrogen fixation and denitrification in 

a deciduous forest ecosystem, 1:14643 (CONF-740513-) 
FORESTS/NUTRIENTS 

Quantity and distribution of four nutrient elements in high- 
elevation forest ecosystems, Balsam Mountains, North 
Carolina, 1:14642 (CONF-740513-) 

Seasonal nutrient dynamics of foliage and litterfall on Walker 
Branch Watershed, a deciduous forest ecosystem, 1:14433 
(ORNL/TM-5254) 

FORESTS/RADIONUCLIDE KINETICS 

Cerium and cobalt movement with litter leachate in a forest soil, 

1:14747 (CONEF-7405 13-) 
FORMALDEHYDE/AEROSOL MONITORING 

Development of air-monitoring techniques using solid sorbents. 
LASL project R-059, NIOSH-IA-75-31. Progress report, April 
1, 1975-September 30, 1975 (Sorption on sulfuric acid-coated 
silica gel), 1:14368 (LA-6216-PR) 

FORT SHEVCHENKO REACTOR 
See BN-350 REACTOR 
FOSSIL FUELS 
See also COAL 
GASOLINE 
KEROSENE 
NATURAL GAS 
PETROLEUM 
SYNTHETIC FUELS 
FOSSIL FUELS/COMBUSTION 
Catalytically-supported thermal combustion (Patent), 1:12931 
FOSSIL FUELS/ENVIRONMENTAL EFFECTS 

Regional studies program. Forecasting the local economic 
impacts of ener; 4 resource development: a methodological 
approach, 1:14534 (ANL/AA-3) 

FOSSIL-FUEL POWER PLANTS/AIR POLLUTION 

Catalytically-supported thermal combustion (Patent), 1:12931 

FOSSIL-FUEL POWER PLANTS/BOILER FUEL 

Principal aspects of converting steam generators back to coal 

firing, 1:12902 
FOSSIL-FUEL POWER PLANTS/BOILERS 

Boiler using combustible fluid (Patent), 1:12909 

Boiler using combustible fluid (Patent), 1:12910 

Evaluation of sulfur dioxide emission control options for lowa 

wer boilers. Final report, Jul 1973-Nov 1974, 1:12919 (PB- 
39496) 
FOSSIL-FUEL POWER PLANTS/CHEMICAL EFFLUENTS 

Sulfates: the electric utility viewpoint, 1:12926 
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FOSSIL-FUEL POWER PLANTS/COAL GASIFICATION 

Low-Btu gasification of coal for electricity generation, 1:12365 
(ERDA-11175/1) 

FOSSIL-FUEL POWER PLANTS/COMBUSTION PRODUCTS 

Lubricating oil burn-off in Coast Guard power plants, 1:12540 
(AD/A-007313) 

FOSSIL-FUEL POWER PLANTS/COST 
Trends of capital construction in electric power, 1:13130 (SIVO- 
1315) 
mics of nuclear er: a New En ve, 
1:13511 (NP-20683) 

Quantitative environmental comparison of coal and nuclear 
generation workshop summary. A summary of presentations 
and discussions at a workshop held by the Mitre Corporation, 
McLean, Virginia, May 27 and 28, 1975, 1:13527 (MTR- 
7004) 

FOSSIL-FUEL POWER PLANTS/DESIGN 
Power generating plant (Patent), 1:12908 
FOSSIL-FUEL POWER PLANTS/ENVIRONMENTAL EFFECTS 

Environmental en of electrical power generation: nuclear 
and fossil. Teacher's guide, 1:13192 ( ERDA-70) 

Fugitive emissions from coal, 1:12448 

MIUS systems analysis: effects of unfavorable meteorological 
conditions and building configurations on air quality, 1:12917 
(ORNL/HUD/MIUS-29( Add.2)) 

Mobilization of nutrients in soil by acids of sulfur and chelating 
agents, 1:14419 (CONF-740513-) 

Quantitative environmental comparison of coal and nuclear 
generation workshop summary. A sum of presentations 
and discussions at a workshop held by the Mitre Corporation, 
—" Virginia, May 27 and 28, 1975, 1:13527 (MTR- 

) 
Use of instrumental nuclear activation methods in the study of 
a from major air pollution sources, 1:14341 (CONF- 
O1-) 
FOSSIL-FUEL POWER PLANTS/FLUE GAS 

Coal preparation vs. stack gas scrubbing to meet SO, emission 
regulations, 1:12925 

Factors affecting the application of flue gas desulfurization 
systems to gas- and oil-fired power plants being converted to 
coal-fired units, 1:12924 

Multistage process for removing sulfur dioxide from stack gases 
(Patent), 1:12921 

Process for the desulfurization of flue gas (Patent), 1:12923 

FOSSIL-FUEL POWER PLANTS/GAS TURBINES 
Promising deformable alloys for the blades of high-temperature 
as turbine plants, 1:12913 
onomics of nuclear power: a New England perspective, 
1:13511 (NP-20683) 
FOSSIL-FUEL POWER PLANTS/HEALTH HAZARDS 

Quantitative environmental comparison of coal and nuclear 
generation workshop summary. A summary of presentations 
and discussions at a workshop held by the Mitre Corporation, 
—- Virginia, May 27 and 28, 1975, 1:13527 (MTR- 


004) 
FOSSIL-FUEL POWER PLANTS/HEAT EXCHANGERS 
ees ae air coolers of the GT-100-750-2 gas turbine 
ant, 1:1291 
IL-FUEL POWER PLANTS/MAINTENANCE 
Governing orders in planning the organization and 
mechanization of repair operations at thermoelectric 
——— stations. Decree No. 48 of the Scientific-Technical 
ouncil, 1:12899 (ERDA-tr-101) 
FOSSIL-FUEL POWER PLANTS/PERFORMANCE 
Problem of accuracy of automatic calculation of performance 
characteristics of a generating unit, 1:12903 
FOSSIL-FUEL POWER PLANTS/POLLUTION CONTROL 
EQUIPMENT 
High temperature flue gas treatment (Patent), 1:12930 
FOSSIL-F UEL LANTS/RELIABILITY 
onomics of nuclear power: a New England tive, 
1:13511 (NP-20683). 
FOSSIL-FUEL POWER PLANTS/SAFETY ENGINEERING 
Rules of explosion-fire safety of fuel supply of electrical 
generating stations (Coal-fueled power plants), 1:12900 
(ERDA-tr-94) 
FOSSIL-FUEL POWER PLANTS/WASTE HEAT 
Assessment of the utilization of waste heat in greenhouses, 
1:13556 (AECL-5109) 
FOSSIL-FUEL POWER PLANTS/WASTE MANAGEMENT 
Lubricating oil burn-off in Coast Guard power plants, 1:12540 
(AD/A-007313) 
FOSSIL-FUEL POWER PLANTS/WASTES 
Instrumental neutron activation analysis of effluents from coal 
fired power plants, 1:14356 (CONF-740701-) 


FRANCE/GASEOUS DIFFUSION PLANTS 
Tricastin Gaseous Diffusion Plant, 1:12576 (K-Trans-80) 
FREE RADICALS 
See RADICALS 
FREONS/CHEMICAL REACTION KINETICS 
Environmental chemistry (Transients in 
systems, chemistry of S in the atmosphere), 1:13802 (ORNL- 
S111) 


FREONS/MONITORING 

Health and Safety Labora’ environmental quarterly, 
December 1, 1975-March 1, 1976 (Monitoring of Freon-11, 
carbon tetrachloride, sulfur hexafluoride, and fallout 
radionuclides in environmental samples collected from Dec. 
1975 through March 1976), 1:14365 (HASL-302) 

FREONS/PH LYSIS 

Environmental chemistry (Transients in 
systems, chemistry of S in the atmosphere), 1:13802 (ORNL- 
S111) 

FRESH WATER/MONITORING 

Continuous monitoring of total dissolved gases, a feasibility 

study, 1:14518 (CONF-741033-) 
FRESH WATER/WATER QUALITY 

Changes in blood chemistry of juvenile steelhead, Salmo 
gairdneri, following sublethal ex re to nitrogen 
supersaturation, 1:14517 (CONF-741033-) 

Continuous total dissolved gases, a feasibility 
study, 1:14518 (CONF-741033-) 

Dissolved gas supersaturation: live cage bioassays at Rock Island 
Dam, Washington (Gas bubble disease), 1:14487 (CONF- 
741033-) 

Effect of temperature on tolerance to dissolved gas 
supersaturation of black bullhead, Ictalurus melas, 1:14493 
(CONF-741033-) 

Effect of gas bubble disease on lateral line function in juvenile 
steelhead trout (Response of nerves to stimuli), 1:14516 
(CONF-741033-) 

Effects of gas supersaturated water on freshwater aquatic 
invertebrates, 1:14491 (CONF-741033-) 

Effects of long-term exposure to supersaturation of dissolved 
atmospheric gases on juvenile chinook salmon and steelhead 
trout in deep and shallow test tanks, 1:14787 (CONF-741033- 


) 

Electronic monitor for total dissolved gas pressure (Fresh water 
ecosystems), 1:14519 (CONF-741033-) 

Gas bubble disease of salmonids: variation in oxygen-nitrogen 
ratio with constant total gas pressure, 1:14515 (CONF- 
741033-) 

Gas supersaturation research. National Marine Fisheries Service, 
Prescott Facility: 1971 to 1974, 1:14788 (CONF-741033-) 

Responses of coho salmon (Oncorhynchus kisutch) to 
supersaturation at one atmosphere, 1:14490 (CONF-741033-) 

Some effects of excess dissolved gas on squawfish, Ptychocheilus 
oregonensis (Richardson), 1:14489 (CONF-741033-) 

Study of the pathogenesis of gas bubble disease in steelhead 
trout (Salmo gairdneri), 1:14492 (CONF-741033-) 

Supersaturation and fishery observations in selected Alpine 

gon streams (Nitrogen supersaturation), 1:14488 (CONF- 
741033-) 
FRESH WATER ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
FROGS/BIOLOGICAL RADIATION EFFECTS 
Effects of ionizing radiation on salamander orientation. Final 
report (Ambystoma opacum, A. maculatum, Rava sylvatica; 
amma radiation), 1:14682 (COO-3486-3) 
FRUIT FLIES 
See also CERATITIS CAPITATA 
DACUS OLEAE 
DROSOPHILA 
FRUIT FLIES/BIOLOGICAL RADIATION EFFECTS 

Control of fruit flies by the sterile-insect technique. Studies on 
sterilization, population dynamics, fruit infestation sequence, 
of | Dacus dorsalis Hendel (Gamma radiation), 


Controlling fruit flies by the sterile-insect technique. Panel 
proceedings series. Proceedings of a panel and research co- 
ordination meeting on the sterile-male technique for control of 
fruit flies, Vienna, Austria, November 12-16, 1973, 1:14687 
(STI/PUB-392) 

Status and prospects of Mediterranean fruit fly control 
investigations by the sterile-insect technique in Argentina 
(Anastrepha fraterculus, gamma radiation), 1:14701 

Studies on the Mexican fruit fly Anastrepha ludens Loew 
(Gamma radiation), 1:14707 

FRUIT FLIES/CONTROL 

Progress of the pilot test at Lanai against Mediterranean fruit 

flies and melon flies (Dacus cucurbitae, D. dorsalis), 1:14691 


me technique for the control of fruit flies: a survey, 


ising and multiplying of the European cherry fruit 
FRUIT FLIES/METAMORPHOSIS 
Raising and multiplying of the European cherry fruit fly, 
Rhagoletis cerasi L., 1:14703 
Studies on the Mexican fruit fly Anastrepha ludens Loew 
(Gamma radiation), 1:14707 
FRUIT FLIES/POPULATION DYNAMICS 
Control of fruit flies by the sterile-insect technique. Studies on 
par population dynamics, fruit infestation sequence, 
—s and dispersal of Dacus pee Hendel (Gamma radiation), 


FRUIT FLIES/RADIOSTERILIZATION 
Application of SIT on the European cherry fruit fly, i 
cerasi L., in northwest Switzerland (Sterile insect technique, 
gamma radiation), 1:14695 
Progress of the pilot test at Lanai against Mediterranean fruit 
flies and melon flies (Dacus cucurbitae, D. dorsalis), 1:14691 
Status and pr of Mediterranean fruit fly control 
investigations by the sterile-insect technique in Argentina 
(Anastrepha fraterculus, gamma radiation), 1:14701 
FRUIT FLIES/REARING 
Control of fruit flies by the sterile-insect technique. Studies on 
pn ee population dynamics, fruit infestation sequence, 
mis “oe of Dacus dorsalis Hendel (Gamma radiation), 


FRUIT FLIES/TEMPERATURE EFFECTS 
Studies on the Mexican fruit fly Anastrepha ludens Loew 
(Gamma radiation), 1:14707 
FT. CALHOUN-1 
See CALHOUN-I1 REACTOR 
FTR REACTOR 
See FFTF REACTOR 
FUEL ASSEMBLIES 
See also FUEL ELEMENT CLUSTERS 
FUEL ASSEMBLIES/DEFECTS 
Method and apparatus for detecting malassembled nuclear fuel 
rods (Patent), 1:13175 
FUEL ASSEMBLIES/HEAT TRANSFER 
Model to account for bypass-fluid and inter-fuel assembly heat 
transfer (LMFBR), 1:13069 
Thermal-hydraulic analysis of the XX07 instrumented EBR-II 
subassembly using TH13D, 1:13074 
FUEL ASSEMBLIES/INSPECTION 
ae spent-fuel and new-fuel inspection and handling, 
13083 


FUEL ASSEMBLIES/MELTDOWN 
Computational features of the MELT-III neutronics, thermal- 
hydraulics computer code system (Fast reactors), 1:13294 
(HEDL-SA-908S) 
FUEL ASSEMBLIES/NEUTRON RADIOGRAPHY 
Neutron radiography of a grid-type subassembly, 1:13224 
FUEL ASSEMBLI ES/PERFORMANCE TESTING 
Performance of the environmental instrumented subassembly 
(XX07) in EBR-II, 1:13073 
FUEL ASSEMBLIES/REMOTE HANDLING EQUIPMENT 
Remote examination, disassembly, and reassembly of grid-type 
reactor subassemblies at HFEF, 1:13902 
FUEL ASSEMBLIES/SPACERS 
Evaluation of the effects of an integral fin spacer design on 
predicted fuel pin and subassembly duct performance 
{LMFBR), I: 13007 (HEDL-TME-75-44) 
Plate spring or retaining grid for a bunch of cylindrical elements 
engaged in a heat exchange process (Patent), 1:13181 
FUEL BUNDLES 
See FUEL ELEMENT CLUSTERS 
FUEL CANS/COATINGS 
Nuclear fuel element and a method of manufacture thereof 
(Patent), 1:13176 
FUEL CANS/DEFORMATION 
Cladding ovalities in advanced LMFBR fuel elements, 1:13089 
FUEL CANS/EDDY CURRENT TESTING 
Nondestructive examination of irradiated fuel rods by pulsed 
eddy current techniques, 1:12948 (ANCR-1282) 
FUEL CANS/MECHANICAL TESTS 
Biaxial creep characteristics of GCFR cladding at 650°C and 
32.4-ksi hoop stress, 1:13088 
FUEL CANS/OXIDATION 
Quarterly progress report on the zirconium metal-water 
oxidation kinetics program sponsored by the NRC Division of 
Reactor Safety Research for October-December 1975 


(LWR’s), 1:13319 (ORNL/TM-5248) 
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FUEL CANS/PERFORMANCE 
Sensitivity studies of cladding rupture life with to 
density and cladding thickness for advanced fuel elements 
(LMFBR), 1:13087 
FUEL CANS/PERFORMANCE TESTING 
Col behavior of Zircaloy fuel cladding (LWR), 1:13280 
(CONF-760327-1) 
FUEL CANS/PLASTICITY 
Modeling of cladding plasticity using the endochronic theory 
(LMFBR), 1:13065 
tic anisotropy o' yc line Zircaloy (LWBR 
deve nt program), 1:13024 (WAPD-TM-1060) 
FUEL CHANNELS/STRESS ANALYSIS 
Experimental and analytical determination of subassembly duct 
se to hydrostatic loading (LMFBR), 1:13054 
POLICIES 
mpact of the pro energy deregulation/tax program on 
selected wy 1:13463 (PB-246207) 
FUEL CONSUMPTION/VELOCITY 
Effect of variation of speed limits on intercity bus fuel 
consumption, coach and driver utilization, and 
profitability, 1:13537 (PB-247761) 
FUEL COOLING INSTALLATIONS 
See SPENT FUEL STORAGE 
FUEL CYCLE/COST 
Enriched-uranium feed costs for the ap oa Gas- 
Cooled reactor: trends and com with other reactor 
concepts, 1:12981 (ORNL/TM-5270) 
FUEL CYCLE/ECONOMICS 
The economic problems of the nuclear fuel circuit (From 
uranium ores to waste di ), 1:13132 (INIS-mf-1966/3) 
FUEL CYCLE/FOREC 
Nuclear fuel cycle stages, an estimation of Israel's needs, 
1:12941 (IAH-112) 
FUEL CYCLE/NUCLEAR MATERIALS MANAGEMENT 
Report of the AD HOC Study Group on integrated versus 
dispersed fuel cycle facilities, 1:12618 (BNWL-1906(DR)) 
FUEL CYCLE/RADIOACTIVE WASTE MANAGEMENT 
Report of the AD HOC Study Group on aeeeeenee versus 
dispersed fuel cycle facilities, 1:12618 (BNWL-1906(DR)) 
FUEL ELEMENT CLUSTERS/DEFECTS 
Method and apparatus for detecting malassembled nuclear fuel 
rods (Patent), 1:13175 
FUEL ELEMENT CLUSTERS/FLOW BLOCKAGE 
Effects of sleeve blockages on axial velocity and intensity of 
turbulence in an unheated 7 x 7 rod bundle (PWR), rd 13275 
(BNWL-1965) 
Effects of sleeve bloc on air velocity distributions in an 
unheated 7 x 7 rod bundle (PWR), 1:13276 (BNWL-1975) 
FUEL ELEMENT CLUSTERS/MECHANICAL VIBRATIONS 
Vibration of fuel bundles (LMFBR), 1:12995 (ANL-CT-75-42) 
FUEL ELEMENT FAILURE 
Advanced safety analysis. Fourth quarterly report, June-August, 
1975 (LMFBR), 1:13291 (GEAP-14038-4) 
Coll behavior of Zircaloy fuel cladding (LWR), 1:13280 
(CONF-760327-1) 
Creep-fracture analysis of fuel element —- 1:13180 
Dam ter computer code (LMFBR), 1:13295 (HEDL- 
TME-76-8) 
FUEL ELEMENT FAILURE/FISSION PRODUCT RELEASE 
Post-failure phenomena in LMFBR top accidents. Quarterly 
a— report, July 1, 1975-September 30, 1975, 1:13301 
(NP-20784) 
Rates of <n release from failed advanced FBR fuels into 
subassembly coolant channels, 1:13052 
FUEL ELEMENT FAILURE/RESEARCH PROGRAMS 
Creepdown and collapse of Zircaloy fuel cladding. Program 
sponsored by the NRC Division of Reactor Safety Research. 
Quarterly progress report, Jul ‘need 1975 (BWR; 
PWR), 1:13314 (ORNL-TM-5149) 
FUEL ELEMENT FAILURE/TEMPERATURE DEPENDENCE 
Temperature sensitivity study of single rod burst tests (PWR), 
1:13325 (WCAP-8290( Add.1)) 
FUEL ELEMENT FAILURE/TEST agence 
Multirod burst test program. Quarterly pyr 
September 1975 (BWR; PWR), 1:13315 (ORNL -TM- 
FUEL ELEMENTS 
See also FUEL ASSEMBLIES 
FUEL CANS 
FUEL PINS 
FUEL RODS 
NUCLEAR FUELS 
SPENT FUEL ELEMENTS 
Oxide fuel dynamics, for the period July 1, 1975-December 31, 
1975. LMFBR fuel analysis: task A, :13017 (NP-20869) 


port, July- 
5154) 
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FUEL ELEMENTS/BURNUP 
Non-destructive determination of burn-up by gamma-scanning: 
an assessment of '“Ce/Pr as a fission monitor in CANDU 
fuels, 1:12988 (AECL-5236) 
FUEL ELEMENTS/EDDY CURRENT TESTING 
Nondestructive examination of irradiated fuel rods by pulsed 
eddy current techniques, 1:12948 (ANCR-1282) 
FUEL ELEMENTS/FABRICATION 
Fuel rod pellet loading head (Patent), 1:13178 
Method of making fuel and fertile elements for nuclear-reactor 
cores (Patent), 1:13177 
FUEL ELEMENTS/FISSION PRODUCT RELEASE 
SST: a computer code to predict fuel response and fission 
product release from light-water reactor fuels during steady- 
state and transient conditions (BWR; PWR), 1:13358 
FUEL ELEMENTS/GAMMA SPECTROSCOPY 
gas-cooled reactor programs, 1:13776 
NL- 


FUEL ELEMENTS/HEAT TRANSFER 
Recommendations of thermal performance models for LIFE-II, 
1:13014 (HEDL-W/F-732091 ) 
Supplementary modes of energy t rt across the fuel 
cladding gap, 1:13172 (BNWL-SA-5721) 
ELEMENTS/PERFORMANCE 
uel performance of licensed nuclear r ts throu 
ISUNE-2: a computer code for LWR fuel element performance, 
1:12952 
FUEL ELEMENTS/PHYSICAL RADIATION EFFECTS 
Postirradiation results and ev ion of sodium-bonded 
uranium-plutonium carbide fuel elements irradiated i in EBR-II. 
Interim report, 1:13015 (LA-6077-MS) 
FUEL ELEMENTS/REMOTE HANDLING EQUIPMENT 
oe of irradiated elements and capsules in HFEF/N, 
1:1 
Remote assembly, examination, and disassembly of treat 
experiments at HFEF, 1:13903 
FUEL ELEMENTS/REMOTE VIEWING EQUIPMENT 
Visual examination machine for HFEF/N, 1:13905 
FUEL ELEMENTS/RESEARCH PROGRAMS 
Reactor development program progress report, November 1975 
(LMFBR; PuO,-UO,), 1:12997 (ANL-RDP-45) 
Reactor development program progress report, December 1975 
(LMFBR; PUO,-UO,), 1:12998 (ANL-RDP-46) 
FUEL FABRICATION PLANTS/DEMOLITION 
Dismantling a plutonium fabrication facility, 1:13909 
FUEL FABRICATION PLANTS/NUCLEAR MATERIALS 
MANAGEMENT 
Physical protection, accountability, and process modelling, 
1:12635 
FUEL FABRICATION PLANTS/SECURITY 
ey protection, accountability, and process modelling, 
1:12635 
FUEL GAS 
See also HIGH BTU GAS 
LOW BTU GAS 
FUEL GAS/COMBUSTION 
Advanced coal gasification system for electric power generation, 
1:12350 (ERDA-76-30-2) 
FUEL GAS/DESULFURIZATION 
Characterization of sulfur recovery from refinery fuel gas. Final 
report, 1:12521 (PB-239777) 
Handbook of gasifiers and gas treatment systems. Final report, 
task assignment No. 4, 1:12376 (FE-1772-11) 
FUEL GAS/PRODUCTION 
General observations on experience gained in underground 
asification of coal in the Moscow basin, 1:12395 (UCRL- 
rans-10996) 
FUEL GAS/SYNTHESIS 
— manure disposal via h ification. Project 
tion report, May 1972-Jun 1974, 1:12718 (PB-239960) 
FUEL 0 LS/COMBUSTIO 
Advanced coal gasification system for electric power generation, 
1:12364 (ERDA-111-75/1) 
FUEL OILS/COMBUSTION PRODUCTS 
Trace elements in flue gases and air quality criteria, 1:14385 
FUEL OILS/CRACKING 
Combination operation to maximize fuel oil product of low pour 
(Patent; combination catalytic cracking and ZSM-S type 
crystalline alumino silicate catalyst u; ing), 1:12525 
FUEL OILS/ENVIRONMENTAL EFF 
Trace elements in flue gases and air quality criteria, 1:14385 
FUEL OILS/PRODUCTION 
Converting cellulosic waste to fuel: a literature review. Interim 
report, | Jul 1974-1 Feb 1975, 1:12712 (AD-A-009400) 


FUEL-COOLANT INTERACTIONS/MATHEMATICAL 


Diesel and burner fuels from hydrocracking i in situ shale oil (At 
800°F and 1,500 psig over Ni- ‘ee catalyst; product 
distilled and blended), 1:1256 

Fuel oe by blending hydrodesulfuriaed vacuum gas 
~ — urized deasphalted residuum (Patent), 

FUEL OILS/QUANTITATIVE CHEMICAL ANALYSIS 

Trace elements in flue gases and air quality criteria, 1:14385 

FUEL PARTICLES 
See also COATED FUEL PARTICLES 
FUEL PARTICLES/ISOTOPE RATIO 

CACA-2: revised version of CACA-a heavy isotope and fission- 
product concentration calculational code for experimental 
irradiation capsules (HTGR ), 1:12980 (ORNL/TM-5266) 

FUEL PARTICLES/PERFORMANCE TESTING 
CACA-2: revised version of CACA-a heavy isotope and fission- 
uct concentration calculational code for experimental 
irradiation capsules (HTGR ), 1:12980 (ORNL, -5266) 
FUEL PELLETS/ACOUSTIC EMISSION TESTING 
Acoustic emission from thermal-gradient cracks in UO,, 1:13988 
FUEL PELLETS/FISSION PRODUCT RELEASE 

Role of fission gas release in reactor licensing, 1:13174 

(NUREG-75/077) 
FUEL PINS/DESIGN 

Effect of coolant velocity and temperature rise on pin diameter 

optimization for advanced fueled LMFBRs, 1:13058 
FUEL PINS/FISSION PRODUCT RELEASE 

Internal pressurization in solid fuel due to transient fission-gas 
release (LMFBR), 1:13050 

Transient fission-gas release from oxide fuels: a parametric 
approach (LMFBR), 1:13049 

FUEL PINS/HEAT TRANSFER 

Consistent algorithm for the study of heat transfer in eccentric 

annuli, 1:13179 
FUEL PINS/NONDESTRUCTIVE ANALYSIS 

Improved nondestructive determination of two-dimensional 

radial isotopic distributions in irradiated fuel pins, 1:13182 
FUEL REPROCESSING PLANTS 

See also WEST VALLEY PROCESSING PLANT 
FUEL REPROCESSING PLANTS/OFF-GAS SYSTEMS 

Fluorocarbon absorption process for the recovery of krypton 
from the off-gas of fuel reprocessing plants, 1:12587 (K-GD- 
1390) 

FUEL REPROCESSING PLANTS/RADIATION HAZARDS 

Assessment of the radiological impact of *U and daughters in 
recycled **U HTGR fuel, 1:12592 (ORNL/TM-5049) 

FUEL REPROCESSING PLANTS/RADIOACTIVE EFFLUENTS 

Assessment of the radiological impact of *U and daughters in 

recycled **U HTGR fuel, 1:12592 (ORNL/TM-5049) 
FUEL REPROCESSING PLANTS/RADIOACTIVE WASTES 

High-level waste concentration and storage: an overview, 
1:12600 (BNWL-SA-5477) 

FUEL REPROCESSING PLANTS/SAFEGUARDS 

Improvement of safeguards in plutonium fuel recycling 
— and status of two safeguards studies by NRC), 

FUEL RODS/EDDY CURRENT TESTING 

Characterization of irradiated fuel rods using pulsed eddy- 

current techniques, 1:13163 
FUEL RODS/NONDESTRUCTIVE ANALYSIS 

Advances in fuel rod calorimetry with the ANL FFTF 

calorimeter (Pu content measurement), 1:13762 
FUEL RODS/TEMPERATURE DISTRIBUTION 

Summary of F-30 capsule analysis and CAPTEM code 

modifications (HTGR), 1:12975 (GA-A-13277) 
FUEL RODS/THERMAL CONDUCTIVITY 

Thermal conductivity of large HTGR fuel rods, 1:12972 (GA-A- 
12910A(Amend.A)) 

FUEL SLURRIES/PRODUCTION 

Water-free liquid fuel slurry and method of producing same 
(Patent; consists of coal powder; liquid hydrocarbons, 
stabilizing agent, and detergent), 1512466 

FUEL-CLADDING INTERACTIONS/DIAGNOSTIC 

TECHNIQUES 

ie x-ray cinematography (LMFBR), 1:13299 (LA-UR-76- 


41) 
FUEL-COOLANT INTERACTIONS 
Role of energetic mixed-oxide-fuel-sodium thermal interactions 
in liquid metal fast breeder reactor safety, 1:13281 (CONF- 
760328-1) 
FUEL-COOLANT INTERACTIONS/MATHEMATICAL 


MODELS 
Local p ition theory for vapor explosions (LMFBR), 
1:13302 (NU-2512-5) 


L 


FUEL-COOLANT INTERACTIONS/RESEARCH PROGRAMS 
Zirconium metal-water oxidation kinetics program sponsored by 
the NRC Division of Reactor Safety Research. Quarterly 
Th September 1975 (BWR; PWR), 1:13313 
FUEL-COOLANT INTERACTIONS/SHOCK WAVES 
Existence of steady-state fuel-coolant thermal detonation waves, 
1:13303 (NU-2512-6) 
FUEL-COOLANT INTERACTIONS/SIMULATION 
Liquid-liquid surface impaction. Technical p report, 
January 1, 1975-December 1, 1975, 1:13304 (NU-2512-7) 


See also AUTOMOTIVE FUELS 
AVIATION FUELS 
FOSSIL FUELS 
FUEL GAS 
HYDROGEN FUELS 
JET ENGINE FUELS 
NUCLEAR FUELS 
SOLVENT-REFINED COAL 
SYNTHETIC FUELS 
FUELS 
FUELS/CHARG 
Im of the 
13469 (PB- 46207) 
POLICY 
nergy system modeling-interfuel competition. 
1:13459 (PB-239292) 


See AEROSOLS 
FUNDAMENTAL PARTICLES 
See ELEMENTARY PARTICLES 
FUNGI 
See also ASPERGILLUS 
NEUROSPORA 
YEASTS 
tonium uptake by a soil microorganism, Aspergillus niger, 
1:14780 (NERC-LV-539-37) x 
FURNACES 
See also SOLAR FURNACES 
VACUUM FURNACES 
FURNACES/DESIGN 
Heating system with fuel saving draft retarder, 1:13553 
Water and room heater (Patent), 1:13554 
FUSED SALT FUELS 
See MOLTEN SALT FUELS 
FUSED SALTS 
See MOLTEN SALTS 
FUSION REACTORS 
See THERMONUCLEAR REACTORS 


program on 


GABON/URANIUM DEPOSITS 
OKLO: fossil reactors, 1:12569 (LA-tr-75-43) 
GADOLINIUM/ELECTRONIC STRUCTURE 
oe on de Haas-van Alphen measurements in gadolinium, 
1:136 
GADOLINIUM/X-RAY FLUORESCENCE ANALYSIS 
X-ray fluorescence analysis of terbium oxide for rare earth 
impurities, 1:13759 (BARC-807) 
G INIUM 145/BETA-PLUS DECAY 
Decay of /sup 145m/Gd (Decay scheme), 1:15037 (COO-1779- 
49) 
Determination of occupation numbers by beta decay in nuclei 
below N=82, 1:15045 (COO-1779-49) 
a wy case of /sup 145g/Gd (Decay scheme), 1:15038 (COO- 


GADOLINIUM 145/ELECTRON CAPTURE DECAY 
Decay of /sup 145m/Gd (Decay scheme), 1:15037 (COO-1779- 
49) 
ial case of /sup 145g/Gd (Decay scheme), 1:15038 (COO- 
1779-49) 
GADOLINIUM 145/ENERGY-LEVEL TRANSITIONS 
Decay of /sup 145m/Gd (Decay scheme), 1:15037 (COO-1779- 


49) 
GADOLINIUM ALLOYS/MAGNETIZATION 
Temperature-induced magnetization reversal in an amorphous 
ferrima; 1:13656 
GAGES (PRESSURE) 
See PRESSURE GAGES 


at circles, 1:14800 
STONES 
See BILIARY TRACT 


CALCULI 


ALLBLADDER 
See BILIARY TRACT 
GALLIUM 62/BETA-PLUS DECAY 
“Ga and f-dela @ emission, 1:15027 (COO-1779-49) 
GALLIUM 62/DELAYED ALPHA PARTICLES 
“Ga and B-delayed @ emission, 1:15027 (COO-1779-49) 
GALLIUM 67/8 
Radiation effect on “Ga retention and distribution in mouse 
tissues, 1:14678 (CONF-740930-) 
GALLIUM ARSENIDE SOLAR CELLS/COST 
GaAs concentrator solar cells, 1: 12803 
GALLIUM ARSENIDE SOLAR CELLS/EFFICIENCY 
nase cell: an improved metal ductor solar cell, 
2809 


Diffusion length i mts in GaAs associated with Zn 
diffusion during Ga/sub 1-x/Al/sub x/As growth, 1:12808 
GaAs concentrator solar cells, 1: 12803 
High efficiency graded band-gap Al/sub x/Ga/sub |-x/As-GaAs 
p-on-n solar cell, 1:12805 
I ed Schottky barrier solar cells, 1:12801 
GALLIUM ARSENIDE SOLAR CELLS/F ABRICATION 


AMOS cell: an improved metal di solar cell, 
1:12809 

Diffusion length i in GaAs associated with Zn 
diffusion during Ga/sub 1-x/Al/sub x/As 1:12808 

High efficiency graded band-gap Al/sub -x/As-GaAs 


p-on-n solar cell, 1:12805 
Improved Schottky barrier solar cells, 1:12801 
Large area GaAlAs/GaAs solar cell development, 1:12804 
GALLIUM ARSENIDES/CRYSTAL GROWTH 
Fe-doped high purity GaAs as a room temperature gamma-ray 


1:14185 
GALLIUM ARSENIDES/ION 
Investi of ion implantation as a doping technique for the 
IlI-V semiconductors and ternary alloy systems. Final report, | 
Apr 1971-30 Jun 1974 (Si in GaAs; Zn in GaN; AIN), 
1:13741 (AD/A-006465) 
GALLIUM ARSENIDES/PHYSICAL RADIATION EFFECTS 
Investigation of ion implantation as a doping technique for the 
III-V semiconductors and ternary systems. Final report, | 
Apr 1971-30 Jun 1974 (Si in GaAs; Zn in GaN; AIN), 
1:13741 (AD/A-006465) 
GALLIUM NITRIDES/ION IMPLANTATION 
Investigation of ion implantation as a doping technique for the 
IlI-V semiconductors and ternary alloy systems. Final report, | 
Apr 1971-30 Jun 1974 (Si in GaAs; Zn in GaN; AIN), 
1:13741 (AD/A-006465) 
GALLIUM NITRIDES/PHYSICAL RADIATION EFFECTS 
Investigation of ion implantation as a doping technique for the 
III-V semiconductors and ternary systems. Final report, | 
Apr 1971-30 Jun 1974 (Si in GaAs; in GaN; AIN), 
1:13741 (AD/A-006465 ) 
PHOSPHIDES/PHOTOVOLTAIC EFFECT 
ony generation by joelectrolysis of water, 1:12658 
GALLIC SELENIDES/E NIC STRUCTURE 
High-resolution x-ray photoemission study of the total valence- 
band densities of states of GaSe and Bil,, 1:13735 
GAMMA CAMERAS 
See also POSITRON CAMERAS 
GAMMA CAMERAS/COORDINATES 
Maximum a Posteriori estimation of position in scintillation 
cameras, 1:14167 
GAMMA CAMERAS/DATA PROCESSING 
for multiple camera-computer interfaces, 
GAMMA CAMERAS/HIGH-PURITY GE DETECTORS 
Progress toward a stable orthogonal strip germanium gamma 
camera, 1:14151 
GAMMA CAMERAS/IMAGE INTENSIFIERS 
Large field image intensifier tube for scintillation cameras, 
1:14146 
GAMMA CAMERAS/MULTIWIRE PROPORTIONAL 
CHAMBERS 
Proportional chamber gamma wre 1:14159 
GAMMA CAMERAS/PERFORMANC 
Application of a computerized = radionuclide 
ing system to the study of regional left ventricular 
1:14147 


FUEL-COOLANT INTERACTIONS/RESEARCH 1288 ERA Vel. 1, Me. 6 
GALAXIES/RANDOMNESS 
Tests of randomness in astronomical objects. If. Along two 
orthogonal great circles, 1:14799 
Tests of randomness in astronomical objects. I. Along single 
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SYSTEMS 
New 80-lens oscil camera for routine dynamic organ 
1:1416 


GAMMA CAMERAS/SPATIAL RESOLUTION 
GAMMA CAMERAS/TOMOGRAPH 
= and three image reconstruction, 
1: 
GAMMA DETECTION/CDTE SEMICONDUCTOR 
y-tay detection stability under total depletion in CdTe surface 
barrier detectors, 1:14132 
ous levels and compensation in p-CdTe material for y- 
detection (Use of time of flight and thermally stimulat 
current measurements for predicting performance), 1:14129 
Effects of 33-MeV m bombardment on the performance of 
CdTe detectors, 1:14234 
Miniature hybrid petites for CdTe detectors, 1:14145 
GAMMA IM 
Personnel measurements, 1:14675 (UCRL-77816) 
Test models of tactical dosimeters aha and IM188. Research 
and oe technical re , 1:14170 (AD/A-008317) 
GAMMA DOSIMETRY/RADIA IN DOSE DISTRIBUTIONS 
Quasi-uniform irradiation of plane surfaces using multiple 
radiation sources, 1:15108 
GAMMA RADIATION/BIOLOGICAL RADIATION EFFECTS 
Changes in chromosome aberration frequency in Chinese 
oo liver related to LET and microdose distribution, 
GAMMA RADIATION/RBE 
Changes in chromosome aberration frequency in Chinese 
comet liver related to LET and microdose distribution, 
GAMMA RADIOGRAPHY/EQUIPMENT 
Hi “* — fast-neutron and gamma digital radiography, 
GAMMA RADIOGRAPHY/IMAGE CONVERTERS 
Ray converter (Patent), 1:13983 
GAMMA RADIOGRAPHY/IMAGES 
A further investigation into the effects of scattered radiation 
upon image sharpness and contrast, using cobalt-60 gamma 
radiation and steel plates in the thickness range 3 to 100 mm, 
1:13977 (AD/A-005174) 
GAMMA SOURCES 
(See also specific radioisotopes.) 
system for mapping 
irborne system for mappin tracking e gamma ra‘ 
sources, 1:14391 (Ei 1183-1685) 
GAMMA SOURCES/RADIATION DOSE DISTRIBUTIONS 
Personnel ex: re experience related to use of **Cf sources, 
1:14669 (CONF-760202-32) 
GAMMA SOURCES/RADIOMETRIC ANALYSIS 
Evaluation of standardized Ge(Li) gamma ray detectors for low 
level environmental measurements, 1:1419 
GAMMA SPECTRA/COMPUTER CODES 
Multielement determination in environmental NAA : 
(Ge(Li) gamma-ray spectra), 1:14351 (CO 
1-) 
GAMMA SPECTROMETERS/CDTE SEMICONDUCTOR 
DETECTORS 
IAEA experience in the Sovolopmert, and use of CdTe 
spectrometric systems for safeguards application, 1:14184 
_ Spectrometer performance of n-type cadmium telluride x- and y- 
ray detectors, 1:14188 
GAMMA SPECTROMETERS/DESIGN 
In situ gamma-ray measurement using Ge( Li) detectors, 1:14196 
Instrument development: improved electronics configuration for 
Te neutron spectrometer system, 1:14177 (UCRL-5007-75- 


1) 
GAMMA SPECTROMETERS/HGI2 SEMICONDUCTOR 
DETECTORS 
ee studies on mercuric iodide soft-gamma-ray detector, 


GAMMA SPECTROMETERS/SEMICONDUCTOR DETECTORS 
Fe-doped high purity GaAs as a room temperature gamma-ray 
spectrometric detector, 1:14185 
Future of semiconductor gamma-ray spectrometers (CdTe, BI;, 
CdSe, Hgl,, and SnSeS), 1:14182 
GAMMA SPECTROMETERS/SOLID SCINTILLATION 
DETECTORS 
Investigation of **Rn in subsurface waters as an earthquake 
predictor, 1:14195 
Scintillation ma spectrometry with a stilbene crystal, 
1:14179 (ORNL-tr-4077) 
GAMMA SPECTROMETERS/USES 


Applications of gamma-ra' wept n real-time 
1:14388 (CONF-740701-) 


GAMMA SPECTROSCOPY/RESEARCH PROGRAMS 
(a,xn) and (He, xn) in-beam y-ray studies in the 


rare-earth region, 1:15058 (coo. 779-49) 
GAMMA TRANSMISSION SCANNING 
See PHOTON TRANSMISSION SCANNING 
GAMMA TRANSPORT THEORY 
See also PHOTON TRANSPORT 
Method to calculate induced radioactivity using existing 
transport codes, 1:14996 
Sa udy for the GANIL project, 1:14046 
tripping st or 
vsis yt 6 Jun 1974) ~ i 
Mass spectrometer (6 Jun ( 
Materials) (206 14255 (CAPE-2417) 
GAS BUBBLE DISEASE/E OLOGY 
Study of the pathogenesis of gas bubble disease in steelhead 
trout (Salmo gairdneri), 1:14492 (CONF-741033-) 
GAS COOLANTS 
See GASES 
GAS COOLED FAST BREEDER REACTOR 
See GCFR REACTOR 
GAS COOLED FAST BREEDER REACTORS 
See GCFR TYPE REACTORS 
GAS COOLED REACTORS 
See also AGR TYPE REACTORS 
GCFR REACTOR 
GCFR TYPE REACTORS 
HTGR TYPE REACTORS 
GAS COOLED REACTORS/FUEL ELEMENTS 
Method of making fuel and fertile elements for nuclear-reactor 
cores (Patent), 1:13177 
GAS ENGINES 


See INTERNAL COMBUSTION ENGINES 
GAS FLOW/THERMODYNAMIC PROPERTIES 
Improved real gas routines for Sandia’s NASA Ames flow field 
, 1:14844 (SAND-75-0493) 
GAS FUELED REACTORS/CRITICALITY 
Beryllium reflected cavity reactor for UF6 critical experiments, 
1:13265 
Gas. FUELED REACTORS/POWER DENSITY 
Visible spectral power emitted from a laser produced uranium 
plasma, 1:13098 (N-75-16355) 
GAS LASERS 
See also CARBON DIOXIDE LASERS 
CARBON MONOXIDE LASERS 
GAS LASERS/BIBLIOGRAPHIES 
Metal vapor lasers. A bibliography with abstracts. Search pe 
covered: 1964-July 1975, 1: 3940 (NTIS/PS-75/625) 
GAS LASERS/DESIGN 
Gas laser with an amine seed gas (Patent), 1:13954 
Metal halide vapor laser (Patent), 1:13955 
Perforated wall hollow-cathode ion laser (Patent), 1:13951 
Thermal laser pumped with high nitrogen content propellants 
(Patent), 1:13956 
GAS LASERS/EFFICIENCY 
Yields of N,(C) from Ar*+N, and XeBr* from Xe*+Br, , 
1:14842 
GAS LASERS/ENERGY-LEVEL TRANSITIONS 
Fluorine-atom probe techniques for chemical lasers, 1:13967 
GAS LASERS/EXCITATION 
Lasers and laser applications. Narrowband fluorescer used to 
drive an iodine photodissociation laser, 1:15263 (UCRL- 
52000-75-11) 
GAS LASERS/KINETICS 
Analysis of optically excited mercury molecules. Final report, 
1:13939 (COM-75-50112) 
GAS LASERS/OPTICAL PUMPING 
Photolytic pumping of the a" laser by XeBr, 1:13959 
GAS LASERS RFORMA NC 
7. ¢, buffer gases on an cael pumped CH,F FIR laser, 
GAS LASERS/PRESSURE DEPENDENCE 
Experimental study of the effect of the ——— pressure on 
generation-spectrum kinetics of _o issociation laser 
(Xe buffer; C,F,1 laser), 1: L-Trans- 10788) 
GAS LASERS/REACTION KINET 
of the XeBr excimer laser, 
GAS 
Fuel oil production by blending hydrodesulfurized vacuum gas 
urized deasphalted residuum (Patent), 


Hydrodeslfrzation process for the production of low-sulfur 
rocarbon mixture (Patent), 1:12530 
SCINTILLATION DETECTORS/PERFORMANCE 
“sae xenon scintillation proportional counter for x-ray 
astronomy, 1:14192 


SCINTILLATION DETECTORS/PERFORMANCE 
L 


GAS TURBINES 1308S 
ication i to 
propulsion systems of pone vessels. Kings Point scholars 
series 1:13562 (COM-75-10137) 
ent study rom of electricity 
from stored 1:13548 
GAS TURBINES/DESIGN 


Fluidized bed gas — experimental unit for MIUS 


lications. Quarte re 4 1, 1975-June 30, 
5, 1:12464 ORNL. 
Gas. TURBINES/FUEL CONSUMPTION 


Comparative performance of high-efficie propulsion 
ms for r hull t report, Jun- 
Comparative performance of high-efficiency ship propulsion 
systems for des r hull t oe! Il. Appendices. 
re 1:13561 ( 
GAS TURB INES/PLANN 


Planning assistance for ay advanced a systems and direct 
December 1974- February 197: 1975, a: 
GAS TURBINES/REGENERATORS 
reliabilit ss report, July 1, September 
30, 1978, "13573 ‘(COO 263008) 


combustion R and D 
-1779. 1) 
Automotive gas turbine ceramic regenerator 
GAS TURBINES/TURBINE BLADES 


Promising deformable alloys for the blades of high-temperature 
as turbine plants, 1:12913 
GASEOUS DIFFUSION PLA 


Uranium enrichment. A report of an Ad Hoc Forum Policy 
Committee, 1:13513 
GASEOUS W 
See also EXHAUST GASES 
FLUE GAS 
OFF-GAS SYSTEMS 
GASEOUS WASTES/ENVIRONMENTAL EFFECTS 
Application of a beta Fred po to the measurement of mass 
emissions in a coal wer ang 1:14383 
High sensitivity sampling and analysis of gaseous radwaste 
effluents, 1:14396 
GASEOUS WASTES/REGULATIONS 
High and analysis of gaseous radwaste 
effluents 
GASEOUS WASTES/REGULATORY GUIDES 
Methods for estimating atmospheric transport and of 
gaseous effluents in routine releases from 
reactors, 1:13120 (REG/G-1.111(3-76)) 
GASES 
See also AIR 
NATURAL GAS 
GASES/SEPARATION PROCESSES 


122. The thermal diffusion column. X. On the of 
Weert) separation of gas mixtures, 1:13819 (MLM- 
236(TR) 
GASES/SUPERSATURATION 


disease in steelhead 


Study of the pathogenesis of (CONF.741033>) 


trout (Salmo gairdneri), 1 
GASOLINE/ADDITIVES 
Development of a bench procedure for evaluating the 
effectiveness of dispersant-detergenit — additives. Phase 
Il. Final report, 1:13586 (AD/A-006580) 
Gasoline additive (Patent), 1:13589 ( — 
GASOLINE/CHEMICAL COMPOSITIO! 
Trends in properties of unleaded aici Interim 
(Anal made during 1973 and 1974), 1:12537 (AD-A- 


008407) 
GASOLINE/CONSUMPTION RATES 
Gasoline consumption, 1:13534 (PB-246220) 
GASOLINE/DEMAND FACTORS 
Potential for pecans and marketing gasoline substitutes from 
coal: a partial analysis, 1:12419 
GASOLINE/PERFORN ANCE 
“a tentials for conventional aircraft when powered by 
‘ogen-enriched gasoline (In flight injection of hydrogen 
reduces fuel consumption and lowers emission levels), 


1:12699 
GASOLINE/PERFORMANCE TESTING 
Development studies on conversion of methanol and related 
oxygenates to gasoline. Quarterly maeen se rt No. 3, 
August-October 1975, 1:12715 ( 73-14 
Performance of army engines with leaded and unleaded gasoline. 
Phase II. Field study evaluation. Final report, November 1973- 
November 1974, 1:13585 (AD/A-005577) 
GASOLINE/PRODUCTION 
Potential for producing and marketing gasoline substitutes from 
coal: a partial analysis, 1:12419 
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GASOLINE/SYNTHESIS 


oxygenates to gasoline. Quarte 
August-October 1975, 1:12715 te 1773-14) 


GASTROINTESTINAL TRACT/CARCINOGENESIS 
Dotriacontane-16,17-'*C distribution pattern in the 
system of two hamster 
radioactive labelled 
GATING CIRCUITS/DESIGN 
Design of a simple and inexpensive analog gate (For use with 
photomultiplier for laser Raman spectroscopy), 1:14260 
Temperature-stable linear gate for nanosecond signals and an 
stretcher circuit, 1:14265 
GCFR REACTOR/MOCKUP 
Gas-cooled fast reactor benchmark critical assembly, 1:13076 
GCFR REACTOR/NEUTRON SPECTRA 
Central worth and measurements in the GCFR Phase | 
assembly, 1:1307 
GCFR REACTOR/REACTIVITY WORTHS 
Central worth and spectral measurements in the GCFR Phase I 
assembly, 1:13077 
GCFR XEACTOR/SHIELDING 
Shielding calculations for a 300-MW(e) gas-cooled fast breeder 
reactor, 1:13086 
GCFR TYPE REACTORS/FUEL CANS 
Biaxial creep characteristics of GCFR cladding at 650°C and 
32.4-ksi hoop stress, 1:13088 
GCFR TYPE REACTORS/RESEARCH PROGRAMS 
Reactor development program progress report, November 1975, 
1:12997 (ANL-RDP-45) 
Reactor development program progress report, December 1975, 
1:12998 (ANL-RDP-46) 
GCFR TYPE REACTORS/ROD BUNDLES 
Experimental study of the temperature distribution below 
— rs in smooth and rough rod clusters, 1:13046 (EURFNR- 
1257) 
GE SEMICONDUCTOR DETECTORS 
See also LI-DRIFTED GE DETECTORS 
GE SEMICONDUCTOR DETECTORS/FABRICATION 
Radial gradient coaxial detectors, 1:14122 
GE STANDARD REACTOR 
(Prior to 1975, BWR/6 TYPE REACTORS was used.) 
GE STANDARD REACTOR/REACTOR LICENSING 
FIND: Standard Safety Analysis Report (GESSAR-238), 1:13109 
(FIND-STN-50447-R1) 
GEIGER-MUELLER COUNTERS/PERFORMANCE TESTING 
Production engineering measure for high-range Geiger-Mueller 
tube. Quarterly report No. 6, Sep-Nov 1973, 1:14106 (AD/A- 
005641) 
Production engineering measure for high- Geiger-Mueller 
tube. he A report No. 7, Dec 1973-Feb 1974, 1:14107 
(AD/A-00725 


GEIGER- MUELLER COUNTERS/PRODUCTION 

Production engineering measure for high-range Geiger-Mueller 
a ee ly report No. 6, Sep-Nov 1973, 1:14106 (AD/A- 
005641) 

Production engineering measure for high- Geiger-Mueller 
tube. Quarterly report No. 7, Dec 1973-Feb 1974, 1:14107 
(AD/A-007258 ) 

GE(LI) DETECTORS 
See LI-DRIFTED GE DETECTORS 
GENE RECOMBINATION 

Effect of radiation-sensitive mutations and mut 
on bacterial recombination and mutagenesis. yes see report, 
1:14574 (ORO-4024-5) 

Role of DNA sequences in genetic recombination in the iso-1- 
cytochrome c gene of yeast. I. Discrepancies between physical 
distances and genetic distances determined by five mapping 
procedures, 1:14577 

GENE RECOMBINATION/RADIOINDUCTION 

Isolation and characterization of amber suppressors in yeast (UV 

and x radiation), 1:14663 
GENERATORS (AEROSOL) 

See AEROSOL GENERATORS 
GENERATORS (ELECTRIC) 

See ELECTRIC GENERATORS 
GENERATORS (PULSE) 

See PULSE GENERATORS 
GENERATORS (STEAM) 

See STEAM GENERATORS 
GENES/MAPS 

Mapping of the mitochondrial 16S ribosomal RNA gene and its 
expression in the cytoplasmic —_ mutants of 

haromyces cerevisiae, 1:14580 


GENETIC RADIATION EFFECTS 
Role of DNA sequences in genetic recombination in the iso-1- 
cytochrome c gene of yout. I. Discrepancies between physical 
determined by five mapping 


GE ETIC. RADIATION EFFECTS/BIOLOGICAL RADIATION 
EFFECTS 


Cytogenetic effects of internal alpha emitters on human 
lym tes, 1:14723 
GEOCHEM TRY /RESEARCH PROGRAMS 


Basic research in the iences relating to geothermal energy 
1: 12889 (LBL-3099) 


See also NATURAL GAS DEPOSITS 
URANIUM DEPOSITS 
GEOLOGIC DEPOSITS/STRATIGRAPHY 
Zonal distribution of elements and minerals in the Allchar 
leposit, 1:14795 (ANL-Trans-1011) 
GEOLOGIC IC STRUCTURES/ROCK MECHANICS 
a ners stren, meters from well logs, 1:14293 
GEOLOGIC STRU RES/SONIC LOGGING 
Formation strength a from well logs, 1:14293 
GEOLOGY/RESEARCH PROGRAMS 
Basic research in the geosciences relating to geothermal energy 
development, 1:12859 (LBL-3099) . 
GEOPHYSICS/RESEARCH PROGRAMS 
Basic research in the geosciences relating to geothermal energy 
development, 1:12859 (LBL-3099) 
GEOPRESSURED SYSTEMS/RESEARCH PROGRAMS 
Lawrence Livermore Laboratory geothermal projects, 1:12870 
(LBL-3099) 
GEORGIA/GEOCHEMICAL SURVEYS 
National Uranium Resource Evaluation program (NURE) 
hydrogeochemical and stream sediment survey program in the 
eastern United States: a progress report, 1:12572 (DP-MS-75- 


112) 
GEORGIA/INDUSTRIAL PLANTS 
Industrial development in the TVA area during 1975, 1:13540 
GEOTHERMAL ENERGY 


Alternate a sources for Hawaii. Proceedings of the 
workshop held May 8-9, 1975, in Honolulu, Hawaii, 1:13514 
(NP-20679) 


GEOTHERMAL ENERGY/COST BENEFIT ANALYSIS 


Geothermal economic and benefit cost sub- , Pacific 
Northwest Laboratories, 1:12868 (LBL- ) 
GEOTHERMAL ENERGY/ECONOMICS 
Geothermal economic and benefit cost sub-program, Pacific 


Northwest Laboratories, 1:12868 (LBL-3099) 
GEOTHERMAL ENERGY/MEETINGS 
Multipurpose use of geothermal energy. Proceedings of the 
international conference on geothermal energy for industrial, 


ultural, and « uses, October 7-9, 
1974, Klamath Falls, Oregon, 1:12873 
Proceedings of the geothermal er deve t conference, 


University of California, Berkeley, June 18, 1974, [:12857 
(LBL-3099) 
GEOTHERMAL ENERGY/RESEARCH PROGRAMS 
Basic research in the geosciences relating to geothermal energy 
development, 1:12859 (LBL-3099) 
Hawaii geothermal project [HGP], University of Hawaii, 


rmal power development program, 1:12860 
(LBL-3099) 


Proceedings of the geothermal power development conference, 
University of California, Berkeley, June 18, 1974, 1:12857 
(LBL-3099) 

GEOTHERMAL ENERGY/USES 

Energy perspectives: nonelectrical uses of geothermal resources, 
I: (UCRL-52000-75-11) 

Geothermal ener, _— for heating and cooling in food 
processing, 1:1287 

Innovative geothermal uses in agriculture, 1:12880 

Multipurpose use of geothermal energy. Proceedings of the 
international conference on geothermal energy for industrial, 
agricultural, and commercial-residential uses, October 7-9, 
1974, Klamath Falls, Oregon, 1:12873 

Status report on the Committee on the Challenges of Modern 
Society geothermal pilot study non-electrical project, 1:12887 

Study and utilization of the earth’s thermal energy in the USSR 

(40 to 200°C, mineralization to 35 g per liter, depths to 3500 
m, 19.75 million m? per day total reserves, 252 x 10° Gcal per 
year), 1:12877 
ENERGY CONVERSION/RESEARCH 
Lawr “yr Labora thermal 1:12870 
ence Livermore to rmal projects, 
(LBL-3099) 


GLASS/SPRAY COATING 


GEOTHERMAL EXPLORATION/LEGISLATION 
Recent ee emene in the taxation of geothermal exploration, 
1:1286 
GEOTHERMAL EXPLORATION/TAXES 
nes developments in the taxation of geothermal exploration, 
1 
GEOTHERMAL HEATING SYSTEMS/COST 
javik Municipal District Heatin; ing System, 1:12881 
GEO MERMAL HEATING SYSTEMS/OPERATION 
eykjavik Municipal District Heating System, 1:1 
GEO STHERMAL HEATING SYSTEMS S/PERFORMANCE 
Ve of geothermal energy in Rotorua, New pealand, 
1:1 
GEOTHERMAL POWER PLANTS/PLANNING 
NRTS geothermal project resume, 1:12858 (LBL-3099) 
GEOTHERMAL POWER PLANTS/SITE SELECTION 
engineering features of geothermal plants, 1:12869 
EOTHERM MAL RESOURCES/ECONOMICS 
Economics of multi-purpose use of geothermal resources, 
1:12886 
GEOTHERMAL RESOURCES/GOVERNMENT POLICIES 
Why public policy must support geothermal development, 
1:12866 
GEOTHERMAL RESOURCES/USES 
Economics of multi-purpose use of geothermal resources, 
1:12886 
GEOTHERMAL WELLS 
Utilization of thermal ene 
Klamath Falls, Oregon ( 
1:12883 
GEOTHERMAL WELLS/COST 
Geothermal drilling in Klamath Falls, Oregon (Cable rig, air- 
rig), 1:12884 
GEOT STHERMAL WELLS/WATER CHEMISTRY 
Utilization of geothermal energy in Klamath Falls, 1:12882 
GEOTHERMAL WELLS/WELL DRILLING 
Drilling plan: Raft river geothermal exploratory hole No. 3, 
1:12865 (NVO-170) 
Geothermal drilling in Klamath Falls, Oregon (Cable rig, air- 
rotarty rig), 1:12884 
GEOTHERMAL WELLS/WELL LOGGING 
Prediction of thermal conductivity in rocks from other physical 
meters and from standard geophysical well logs, 1:12864 
GERMAN FEDERAL REPUBLIC/COAL MINING 
Mine of the future, 1:12461 
GERMAN FEDERAL REPUBLIC/LAND RECLAMATION 
Mine of the future, 1:12461 
GERMANIUM/PURIFICATION 
Origin and control of the dominant impurities in high-purity 
rmanium, 1:14121 
GERMANIUM/QUALITY CONTROL 
Semiconductor nuclear radiation detector studies. Final report. 
1:14109 (COM-75-10411) 
GERMANIUM ALLOYS 
Direct brazing of ceramics, graphite, and refractory metals 
ais — Ti--25 percent Cr--21 percent V and Ti--Zr-- 
GE), 1 (ORNL/TM-5195) 
GERMANIUM ALLOYS/SUPERCONDUCTIVITY 
Formation of A-15 Nb,Ge by electron beam co-deposition, 
1:13641 (BNL-20736) 
GERMANY (FEDERAL REPUBLIC) 
See GERMAN FEDERAL REPUBLIC 
GIANT CELLS 
See TUMOR CELLS 
GILLS/RADIONUCLIDE KINETICS 
Uptake and elimination of radiotungsten in black bullheads, 
1:14513 (CONF-740513-) 
GLASS/OPTICAL PROPERTIES 
Preparation of sodium trisilicate glasses of varying water 
content, 1:13696 
GLASS/PHYSICAL PROPERTIES 
Pressure dependence of helium and neon solubility in vitreous 
silica, 1:13709 
GLASS/PHYSICAL RADIATION EFFECTS 
Absorption induced in optical waveguides by pulsed electrons as 
a function of temperature, low dose rate gamma and beta 
rays, and 14 MeV neutrons, 1:14230 
GLASS/RADIATION DOSES 
of LLL BK-7 glass samples, 1:13713 (UCID- 
1 ) 
GLASS/SOLVENT PROPERTIES 
Pressure dependence of helium and neon solubility in vitreous 
silica, 1:13709 
GLASS/SPRAY COATING 
Metallizing of machinable glass ceramic, 1:13693 (SAND-75- 
0396) 


at Oregon Institute of Technology, 
g 440,000 ft? of floor space), 
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GLASS DOSEMETERS 
See RPL DOSEMETERS 


GLOVEBOXES/DECOMMISSIONING 
Dismantlin lutonium fabrication facility, 1:13925 
GLOVEBOX S/DECONTAMINATION 
Decontamination: decontamination of gloved boxes by acid 
wash, 1:13892 (UCRL-5007-75-1) 
GLOVEBOXES/DESIGN 
Tritium handling a at the Los Alamos Scientific 
1:13 
GLYCID 
See ACCHARIDES 
GODIVA REACTOR/REACTOR KINETICS 
Calculations of fast critical assemblies using ENDF/B-IV cross- 
section data, 1:13248 
GOLD/ACTIVATION ANALYSIS 
Development of methods for the neutron activation analysis to 
the determination of essential and + 097 trace elements of 
biological and environmental sam; lication of enzyme 
activity of raw hides, 1:14429 ( NF- NF-740701- ) 
GOLD/BONDING 
Characterization of the thermosonic wire bonding technique 
(Combination of ultrasonic energy and ther 
1:13602 (SAND-74-0411) 
GOLD/IMPURITIES 
X-ray impact induced tion of gases from surfaces, 
1:15325 (CONF-760209-15) 
GOLD/ION CHANNELING 
Chemical physics, 1:13803 (ORNL-5111) 
GOLD/PHYSICA AL RADIATION EFFECTS 
Neutron damage calculations in Cu, Nb, and Au to 32 MeV: 
application to sputtering and deuteron-breakup neutron 
sources, 1:15321 (CONF-760209-5) 
GOLD 197/PROTON REACTIONS 
Interaction of 0.6-300 GeV protons with U, Bi, Au, and Ag; 
mica track detector study, 1:15083 
ntitative Auger electron ai of al 
1:13770 (BDX-613-1466(Rev. 
GOLGI APPARATUS 
See ORGANOIDS 
GOVERNMENT POLICIES 
See also ECONOMIC POLICY 
ENERGY POLICY 
GOVERNMENT POLICIES/SOCIO-ECONOMIC FACTORS 
Introduction to social consequences, 1:13447 (CONF-7506125-) 
GOVERNMENT POLICY 
Perspective for the 94th Congress, 1:13467 
GRANULOCYTES 
See LEUKOCYTES 
GRAPHITE/BRAZING 
Direct brazing of ceramics, graphite, and refractory metals, 
1:13601 (ORNL/TM- 5198) 
GRAPHITE/PHYSICAL PROPERTIES 
Thermodynamics of chemical species important to rocket 
technology. Final report, 1 July 1973-30 June 1974, 1:13640 
(AD/A-008935) 
GRAPHITE/SORPTIVE PROPERTIES 
Sorption of cesium by graphites as a function of strontium and 
barium concentration at high temperatures. report, 
February, 1, 1975-January 31, 1976 (H-451 (nuclear) grade), 
1:13729 (ORO-4682-2) 
GRAPHITE/THERMAL CONDUCTIVITY 
Effect of heat treatment temperature on binder thermal 
(Pitch; polyfurfuryl alcohol), 1:13723 (LA- 


1) 
GRASS/BIOMASS 
Thermal stress in Thalassia tetudinum, 1:14531 (TID-26952) 
GRASS/MORTALITY 
Thermal stress in Thalassia tetudinum, 1:14531 (TID-26952) 
GREENHOUSES/GEOTHERMAL SPACE HEATING 
Geothermal energy use in Hungary, 1:12874 
Geothermal ener, — in Alaska (Seward Peninsula, 
Nome, Elim), 
GREENHOUSES/SPACE HEATING 
Assessment of the utilization of waste heat in greenhouses, 
1:13556 (AECL-5109) 
GREENHOUSES/TEMPERATURE CONTROL 
Waste heat vs conventional systems for greenhouse 
environmental control: an economic assessment, 1:12914 
(ORNL/TM-5069) 
GROUND WATER/CHEMICAL COMPOSITION 
Feasibility study for automation of the Central Laboratories, 
Water Resources Division, U.S. Geological Survey, 1: 14434 
(UCRL-52001) 
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GROUND WATER/CHEMICAL PROPERTIES 

Environmental controls on groundwater chemistry in New 
Mexico. I. The effect of pane. 1:14465 (PB-240190) 

GROUND WATER/CONTAM 

Material transport through porous media: a finite-element 
Galerkin model n model (STORE computer code 14 numerous 
subroutine codes), 1:14430 (ORNL-4928 

GROUND: WATER/FLUID FLOW 

Integrated finite difference method for analyzing fluid flow in 

porous media, 1:14412 
GROUND WATER/MONITORING 

Investigations on nitrate procedures applicable to Hanford 

monitoring well samples, 1:13751 (BNWL-B-469) 
GROUND WATER/PHYSICAL PROPERTIES 

Feasibility study for automation of the Central Laboratories, 
Water Resources Division, U.S. Geological Survey, 1:14434 
(UCRL-52001) 

GROUND WATER/POLLUTION 
Contamination of groundwater by heavy metals from the land 
di of fly ash. Technical p report, June 1, 1975- 
February 29, 1976 (As, Ca, Cd, Cr, Cu, Fe, Hg, Pb, Zn), 
1:14494 (COO-2727-3) 

Material transport through porous media: a finite-element 
Galerkin model (STORE c a code plus numerous 
subroutine codes), 1:14430 (ORNL-4928) 

GROUND WATER/RADIATION MONITORING 

Investigation of ***Rn in subsurface waters as an earthquake 

predictor, 1:14195 
GROUND WATER/RADIOCHEMICAL ANALYSIS 

Water quality in vicinity of Fenton Hill Site, 1974, 1:14507 (LA- 
6093) 

GROUND WATER/SP LOGGING 

Statistical study of the SP log in fresh water formations of 
northern Wyoming, 1:14291 

GROUP CONSTANTS/DATA PROCESSING 
LINX and BINX: CCCC utility codes for the MINX multigroup 
processing code, 1:14981 (LA-6219-MS) 
GS PROCESS 
See DUAL TEMPERATURE PROCESS 
GUINEA PIGS/POLLUTION 
Selenium in fly ash, 1:14435 
GULF GENERAL ATOMIC FAST BREEDER REACTOR 
See GCFR REACTOR 
GULF OF MEXICO/DEEP WATER OIL TERMINALS 

Louisiana superport studies. Report No. 4. Technical appendices 
to recommendations for the environmental protection plan, 
1:12548 (COM-75-10314) 

GULF OF MEXICO/OIL FIELDS 

East Cameron block 270, a pleistocene field (Stratigraphy data), 

1:12484 


HADRON-HADRON INTERACTIONS/CHARGE-EXCHANGE 
REACTIONS 
Critique of the reggeized Deck model, 1:14934 
HADRON-HADRON INTERACTIONS/DECK EFFECT 
Critique of the reggeized Deck model, 1:14934 
HADRON-HADRON INTERACTIONS/DIFFRACTION 
MODELS 
Critique of the reggeized Deck model, 1:14934 
HADRON-HADRON INTERACTIONS/ERICSON THEORY 
Ericson fluctuations in hadron scattering, 1:14928 (ANL/HEP- 
CP-75-58) 
HADRONS 
See also MESONS 
RESONANCE PARTICLES 
Hadron physics and primordial black holes, 1:14811 
HADRONS/ELECTROPRODUCTION 
Gauge fields and strong interactions, 1:14932 (FERMILAB-Lec- 
75/02-THY ) 
Hadron production at SPEAR (Total cross sections, angular 
distributions), 1:14850 
Theory of Sey rey annihilation into hadrons, 1:14851 
HADRONS/INTERA INS 
Unified interactions of leptons and hadrons (Nonabelian gauge 
theory), 1:14898 
HADRONS/MASS SPECTRA 
New directions in hadron spectroscopy. Proceedin 
summer symposium held at Argonne Illinois, July 
(Conference), 1:14894 (ANL/HEP-CP-75-58) 


of the 
7. 10, 1975 


GLASS DOSEMETERS 
GLIOBLASTOMAS 

See NEOPLASMS 
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HADRONS/PARTICLE STRUCTURE 
Relativistic rotators: a quantum mechanical de Sitter bundle, 
1:14933 (OROci-247) 
HADRONS/QUARK MODEL 
SU(4)/Z(2) symmetry of hadrons, 1:14929 (ANL/HEP-CP-75- 
) 


58 
HAEMOPHILUS/MUTATIONS 
Genetics and complementation of influenzae 
mutants deficient in adenosine 5’-triphosph 
nuclease, 1:14584 
HAFNIUM ISOTOPES/NEUTRON REACTIONS 
Production of isomers by the cyclic activation method (14.8 
MeV; isomeric cross section ratios), 1:15013 (CONF-740701- 
) 


HAIR/ABSORPTION SPECTROSCOPY 
Trace-element content of human scalp hair (Neutron activation 
oa. atomic absorption spectrometry), 1:14425 (CONF- 
'40701-) 
HAIR/ACTIVATION ANALYSIS 
Environmental monitoring near urban lead refineries by photon 
and neutron activation analysis, 1:14354 (CONF-740701-) 
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Environment as reflected in human tissue and hair: a comparison 


(Thermal neutron activation analysis), 1:14424 (CONF- 
740701-) 
Trace-element content of human scalp hair (Neutron activation 
—— atomic absorption spectrometry), 1:14425 (CONF- 
'40701-) 
HAIR/MONITORING 
Environmental monitoring near urban lead refineries by photon 
and neutron activation analysis, 1:14354 (CONF-740701-) 
HALIDES 
See also BROMIDES 
CHLORIDES 
FLUORIDES 
HALIDES/CRYSTAL MODELS 
ics of replacement sequences and of crowdions, 1:13738 
HALIDES/POTENTIOMETRY 
Comments on the potentiometric titration of halides including 
fluoride with a mixed titrant, 1:13757 
HALL GENERATORS 
See MHD GENERATORS 
HAMSTERS/IMMUNE REACTIONS 
Selection of a model system to determine the effects of energy 
production by-products on the immune system, July 1- 
December 31, 1975, 1:14623 (LA-6238-PR) 
HAMSTERS/RADIONUCLIDE KINETICS 
Irradiation of the lung with static plutonium microemboli, 
1:14736 
HANFORD ATOMIC PRODUCTS OPERATION 
See HAPO 


(Hanford Atomic Products Operation.) 
HAPO/ENVIRONMENT 
Master schedule for CY-1976 Hanford environmental 
surveillance routine program, 1:14349 (BNWL-B-455) 
HAPO/GEOPHYSICAL SURVEYS 
Applicability of geophysical methods of exploration at Hanford 
Atomic Products Operation, 1:14455 (HW-38707) 
HAPO/HYDROLOGY 
Soil moisture transport in arid site vadose zones (Evaluation of 
Hanford as national site for radioactive waste storage), 
1:14437 (ARH-ST-123) 
HAPO/MONITORING 
Master schedule for CY-1976 Hanford environmental 
surveillance routine program, 1:14349 (BNWL-B-455) 
HAPO/RADIOACTIVE WASTE MANAGEMENT 
Technology development for long-term management of Hanford 
high-level waste. Quarterly report, July 1975-September 1975 
(Storage system integrity and engineered improvements; waste 
retrieval; immobilization and storage; contaminated equipment 
volume reduction), 1:12596 (ARH-ST-132-A) 
HASTELLOY N/CRACKING 
Molten-salt systems; 1:13800 (ORNL-5111) 
HASTELLOY X/CREEP 
Mechanical properties test data for structural materials. 
Quarterly p report for period ending January 31, 1976, 
1:13594 (ORNL-5112) 
HATCH-1 REACTOR/REACTOR INSTRUMENTATION 
Organization and development of the instrument department at 
Edwin I. Hatch Nuclear Plant, 1:12956 
HAWAII/AQUATIC ECOSYSTEMS 
Ecological components structuring the seaward edges of tropical 
Pacific reefs: the distribution, communities, and productivity 
of Porolithon, 1:14467 
HAWAII/ENERGY DEMAND 
Alternate energy sources for Hawaii, 1:13515 (NP-20685) 


HEAT RESISTING ALLOYS/RESEARCH PROGRAMS 


HAWAII/ENERGY POLICY 
Alternate energy sources for Hawaii, 1:13515 (NP-20685) 
HAWAII/ENERGY SOURCES 
Alternate energy sources for Hawaii. Proceedings of the 
workshop held May 8-9, 1975, in Honolulu, Hawaii, 1:13514 
(NP-20679) 
Alternate energy sources for Hawaii, 1:13515 (NP-20685) 
HAWAII/RESEARCH PROGRAMS 
Alternate energy sources for Hawaii. Proceedings of the 
workshop held May 8-9, 1975, in Honolulu, Hawaii, 1:13514 
(NP-20679) 
Hawaii geothermal project [HGP], University of Hawaii, 
1:12861 
HB ROBINSON-2 
See ROBINSON-2 REACTOR 
H-COAL PROCESS/FLOWSHEETS 
H-Coal process, 1:12410 (ERDA-76-33-2) 
H-COAL PROCESS/FORECASTING 
H-Coal process, 1:12410 (ERDA-76-33-2) 
HE-3 COUNTERS/DESIGN 
Nuclear chemistry. (ORNL Chemistry Division Annual Progress 
Report for period ending Nov. 1, 1975), 1:13847 (ORNL- 
S111) 
HEALTH HAZARDS/RESEARCH PROGRAMS 
Health research needs and energy development, 1:13469 (NP- 
20692) 
HEALTH PHYSICS 
See RADIATION PROTECTION 
HEART 
See also MYOCARDIUM 
HEART/PHYSIOLOGY 
Numerical and analytical study of anomalous propagation of 
electrical impulses in damaged heart fibers, 1:14624 (LBL- 


4657) 

HEART/RADIOISOTOPE SCANNING 

Application of a computerized image-intensifier radionuclide 
imaging system to the study of regional left ventricular 
dysfunction, 1:14147 

HEAT ENGINES/STIRLING CYCLE 

The fluidyne heat engine: how to build one -- how it works. 
Conference report, 1:13550 (AD/A-006367) 

HEAT EXCHANGERS/DESIGN 

Hydraulic design considerations for a multi-tube sodium 
economizer, 1:13071 

Hydraulic design considerations for a multi-tube sodium 
economizer, 1:13861 (HEDL-SA-926) 

Investigating the air coolers of the GT-100-750-2 gas turbine 
plant, 1:12912 

Thermodynamically integrated buildings (Patent; in-wall liguid 
heat exchangers for controlling building temperature), 
1:13552 

HEAT EXCHANGERS/FLUID FLOW 
Hydraulic design considerations for a multi-tube sodium 

economizer, 1:13861 (HEDL-SA-926) 

HEAT EXCHANGERS/MECHANICAL PROPERTIES 
Creep-rupture properties of a weld-overlaid type 304 stainless 

steel forging (482, 538, 593°C; FFTF IHX tubesheet), 
1:13627 (ORNL-5085) 

HEAT EXCHANGERS/MECHANICAL VIBRATIONS 
Dynamics of tube/baffle interaction in heat exchangers, 1:13168 
Experimental studies of tube/baffle interaction in heat 

exchangers, 1:13167 

HEAT EXCHANGERS/OPERATION 

Investigating the air coolers of the GT-100-750-2 gas turbine 
plant, 1:12912 

HEAT EXCHANGERS/PERFORMANCE 

CACHE: an extended BASIC program which computes the 
performance of shell and tube heat exchangers (HTGR), 
1:12979 (ORNL/TM-4952) 

Thermal transport properties of helium, helium-air mixtures, 
water, and tubing steel used in the CACHE program to 
compute HTGR auxiliary heat exchanger one 
1:12978 (ORNL/TM-4931) 

HEAT FLOW/MATHEMATICAL MODELS 
General purpose diffusivity model for fluid flow and heat 

conduction in porous media (For simulation of oil and natural 
gas wells after hydraulic fracturing; SIMPAC), 1:13970 
(MERC/SP-76/1) 

HEAT PIPES/OPERATION 
Heat pipe vacuum furnace (Patent), 1:13876 

HEAT RESISTING ALLOYS/BRAZING 
Direct brazing of ceramics, graphite, and refractory metals, 

1:13601 (ORNL/TM-5195) 

HEAT RESISTING ALLOYS/RESEARCH PROGRAMS 

NASA Lewis Research Center’s materials and structures 
division, 1:13653 


L 
5 


HEAT STORAGE/REVIEWS 1348 


rvey of high temperature ¥ 
(SAND-7 8063) 
HEATING OILS/DESULFURIZATION 
Low pressure process for sulfur removal from heating oil sources 
(Patent; contacting heating oil at 600-700°F and 50-250 psig 
with hydrogen in resence of a cobalt-molybdenum 
romoted alumina ), 1:12523 
HEATING OILS/STORAGE 
Method for underground storage of heavy flowable substances 
(Patent; solidification underground; removal by progressive 
1:12550 
HEAVY ION ACCELERATORS/BEAM DYNAMICS 
Beam dynamics of IPCR(Riken) heavy ion linac, 1:14010 
HEAVY ION ACCELERATORS, IN BEAM 
SOURCES 


Orsay electron beam ion source, 1:14019 
HEAVY ION ACCELERATORS/ION SOURCES 
Large tandem accelerators, 1:14006 
Very high energy heavy-ion accelerators, 1:14005 
HEAVY ION ACCELERATORS/REVIEWS 
Large tandem accelerators, 1:14006 
Very high energy heavy-ion accelerators, 1:14005 
HEAVY ION ACCELERATORS, 


MAGNETS 
1:13997 (ANL-HEP-CP-76-05) 


Superconductin; 
HEAVY ION R 
See also ARGON 40 REACTIONS 
FLUORINE 19 REACTIONS 
KRYPTON 84 REACTIONS 
LITHIUM 6 REACTIONS 
NEON 20 REACTIONS 
NITROGEN 14 REACTIONS 
OXYGEN 16 REACTIONS 
OXYGEN 18 REACTIONS 
XENON 136 REACTIONS 
HEAVY ION REACTIONS/EMISSION SPECTROSCOPY 
Thin foils for beam-foil spectroscopy, 1:14062 
(ANL/PHY/MSD-76-1) 
HEAVY ION REACTIONS/ONE-NUCLEON TRANSFER 
REACTIONS 


7 ion distorted wave peas recoil to second 
order in a Taylor series, 1:15 
HEAVY ION REACTIONS/TARGETS 
Targets for high-resolution studies with heavy-ion reactions, 
1:14059 (ANL/PHY/MSD-76-1) 
HEAVY IONS/BEAM STRIPPERS 
Carbon foils as heavy ion strippers, 1:14061 (ANL/PHY/MSD- 


76-1) 
HEAVY IONS/ION SOURCES 
Conference summary (International conference on heavy ion 
sources), 1:14050 
HEAVY IONS/ION-ATOM COLLISIONS 
Charge exchange between hydrogen atoms and fully stripped 
heavy ions (Cross sections), 1:14841 
HEAVY LEPTONS/COHERENT PRODUCTION 
Simultaneous production of two muons by high energy neutrinos 
and antineutrinos, 1:14860 
HEAVY LEPTONS/DECAY 
Calculation of rates for heavy lepton search, 1:14917 (BNL- 
20550( Vol.2)) 
Heavy lepton production in a scalar model of weak interactions, 
1:14908 (ORO-3992-252) 
HEAVY LEPTONS/PARTICLE PRODUCTION 
Evidence against 1.8-GeV/c? heavy charged muons, 1:14925 
HEAVY NUCLEI/NEUTRINO REACTIO 
Neutrino Tlow and the collapse of stellar cores, 1:14802 
HEAVY OILS/COKING 
Disposal of industrial and sanitary wastes (Patent, combination 
of delayed coking of petroleum residues with disposal of 
industrial and sanitary wastes), 1:12719 
HEAVY OILS/DESULFURIZATION 
Hydrodesulfurization of pen 3 petroleum oil at higher 
temperatures and velocities (Patent), 1:12533 
HEAVY WATER/MONITORING 
On-line heavy-water monitors based on the absorption of 
infrared energy, 1:14276 
HEAVY WATE ODUCTION 
Considerations on the separation of hydrogen and uranium 


isotopes, 1:13134 (INIS-mf-1966/9) 
Dual temperature isotope exchange system (Patent), 1:12641 
HEAVY WATER COOLANT 
See HEAVY WATER 
HELIUM/COLLISIONS | 
Scattering of thermal helium beams from high Miller index 
(stepped) platinum crystal surfaces, 1:14819 
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HELIUM/ENERGY LEVELS 
Use of the hot-electron mirror machine INTEREM as a high-Z 
ion source, 1:14821 
HELIUM/PION REACTIONS 
Low-energy-pion elastic scattering from light nuclei, 1:15095 
HELIUM/SOL BILITY 
Pressure dependence of helium and neon solubility in vitreous 
silica, 1:13709 
HELIUM/THERMAL CONDUCTIVITY 
Thermal transport properties of helium, helium-air mixtures, 
water, and tubing steel used in the CACHE program to 
compute HTGR auxiliary heat exchanger performance, 
1:12978 (ORNL/TM-4931) 
HELIUM 3/DEUTERON REACTIONS 
Fusion cross sections and reactivities, 1:15002 (COO-2218-17) 
HELIUM 3/PHOTONUCLEAR REACTIONS 
Three-body photodisintegration of *He, 1:15001 
HELIUM 3/PROTON REACTIONS 
Polarization transfer in p-*He elastic scattering (16.2 MeV; 
angular distribution), 1:15003 
HELIUM 3 REACTIONS/CHARGE-EXCHANGE REACTIONS 
Energy levels of '*N, 1:15005 
HELIUM 3 REACTIONS/ELASTIC SCATTERING 
Back-angle *He and a-particle elastic scattering from "Al, 
1:15014 
HELIUM 3 REACTIONS/FUSION REACTIONS 
Fusion cross sections and reactivities, 1:15002 (COO-2218-17) 
HELIUM 3 REACTIONS/INCLUSIVE INTERACTIONS 
Pion production in *He collisions on complex nuclei: a 
comparison of theory with experiment (BLSZ x 
differential cross sections), 1:15007 (ORO-4856-28) 


See also HELIUM II 
HELIUM 4/PROTON REACTIONS 
Tabulated p-*He phase shifts, 1:15000 (LA-6186-MS) 
HELIUM II/HEAT TRANSFER 
Cooling of long tube systems with superfluid helium, 1:14847 
(ANL-Trans-1032) 
HELIUM IONS/ION-MOLECULE COLLISIONS 
Observation of luminescent ra in low energy ion-neutral 
collisions. Progress report for period June 1, 1975-May 31, 
1976, 1:14831 (COO-2718-4) 
HELIUM IONS/RANGE 
Heavy particle radiography, 1:15115 
HEMATOPOIETIC SYSTE! 
See also BONE MARROW 
HEMATOPOIETIC SYSTEM/RADIONUCLIDE KINETICS 
Bone-bone marrow interactions, 1:14778 
HEMOCYANIN/CHEMICAL REACTIONS 
EPR study of manganese(II) binding to 55'-ATP, hemoglobin, 
and hem in, 1:13824 
HEMOGLOBIN/CHEMICAL REACTIONS 
EPR study of manganese(II) binding to 55'-ATP, hemoglobin, 
and hemocyanin, 1:13824 
HEMOPHILUS 
See HAEMOPHILUS 
HEPARIN/BIOLOGICAL EFFECTS 
Cell-cycle-related biosynthesis (Sarkosyl, neocarzinostatin, 
adriamycin), 1:14566 (LA-UR-76-331) 
HEPA /ELECTRON MICROSCOPY 
Demonstration of su ulations of Dane particles, 1:14591 
HEPTANE/POSITRONIUM CHEMISTRY 
Effect of solvents on the stability of positronium complexes in 
solution, 1:14830 
HEREDITARY DISEASES 
Human diseases with genetically altered DNA repair processes, 
1:14579 
HERMITIAN MATRIX/FOLDY-WOUTHUYSEN TRANSFORM 
Foldy-Wouthuysen transformations in an indefinite-metric s " 
I. Necessary and sufficient conditions for existence, 1:15135 
HFBR REACTOR/DATA ACQUISITION SYSTEMS 
Brookhaven reactor experiment control facility: a distributed 
function computer network, 1:13261 
HFIR REACTOR/REACTOR MAINTENANCE 
High Flux Isotope Reactor quarterly report, July-September 
975, 1:13221 (ORNL/TM-5320) 
HFIR REACTOR/REACTOR NOISE 
Reactor noise analysis by statistical pattern recognition methods, 
1:13142 (CONF-760408-1) 
HFIR REACTOR/REACTOR OPERATION 
High Flux Isotope Reactor quarterly report, July-September 
1975, 1:13221 (ORNL/TM-5320) 
HGI2 SEMICONDUCTOR DETECTORS 
Future of semiconductor gamma-ra trometers, 1:14182 
HGI2 SEMICONDUCTOR DETEC S/BAND THEORY 
Theoretical band structure analysis on possible high-Z detector 
materials, 1:14125 
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HGI2 SEMICONDUCTOR DETECTORS/CARRIER MOBILITY 
Study of mercuric iodide detectors 7 pulsed laser induced 
hotoinjection techniques, 1:1412 
HGID SEMICONDUCTOR DETECTORS/FABRICATION 
Capabilities of mercuric iodide as a room temperature x-ray 
letector, 1:14124 
Preliminary studies on mercuric iodide soft-gamma-ray detector, 


1:14186 
HGI2 SEMICONDUCTOR DETECTORS/PERFORMANCE 
Capabilities of mercuric iodide as a room temperature x-ray 
letector, 1:14124 
ee studies on mercuric iodide soft-gamma-ray detector, 


HIGGS MODEL/LAGRANGIAN FUNCTION 
Higgs-t a ians and vortex-line and soliton solutions, 
714958 (COO-1545-175) 
HIGH BTU GAS/DESULFURIZATION 

Alternate desulfurization techniques for coal gasification projects 

(Holmes-Stretford process), 1:12402 
HIGH BTU GAS/PRODUCTION 

Alternate desulfurization techniques for coal gasification projects 
(Holmes-Stretford process), 1112402 

BI-GAS process for the generation of pipeline gas, 1:12357 
(ERDA-111-75/1) 

Coal conversion technology: recent advances (Review), 1:12328 
Converting cellulosic waste to fuel: a literature review. Interim 
report, | Jul 1974-1 Feb 1975, 1:12712 (AD-A-009400) 
cine of high-btu gasification projects, 1:12362 (ERDA- 

111-75/1) 

Evaluation of high-Btu gasification projects, 1:12348 (ERDA-76- 
30-2) 

High Btu gas from coal: status and prospects, 1:12382 
(PERC/IC-76-1) 

Preliminary economic analysis of IGT HYGAS Plant producing 
250-million-SCFD-high-btu-gas from two coal seams: Montana 
and Pittsburgh, 1:12352 (ERDA-76-47) 

Preliminary IGT HYGAS hydrogasification process, Montana 
subbituminous coal 250-million-SCFD-high-btu-gas plant: an 
economic analysis , 1:12353 (ERDA-76-47) 

Preliminary IGT HYGAS Hydrogasification Process, Pittsburgh 
seam coal 250-million-SCFD-high-btu-gas plant: an economic 
analysis, 1:12354 (ERDA-76-47) 

HIGH BTU GAS/PURIFICATION 

Preliminary IGT HYGAS hydrogasification process, Montana 
subbituminous coal 250-million-SCFD-high-btu-gas plant: an 
economic analysis , 1:12353 (ERDA-76-47) 

Preliminary IGT HYGAS Hydrogasification Process, Pittsburgh 
seam coal 250-million-SCFD-high-btu-gas plant: an economic 
analysis, 1:12354 (ERDA-76-47) 

HIGH ENERGY PHYSICS/RESEARCH PROGRAMS 

Annual progress report of the high energy physics group in the 
Department of Physics and Astronomy, University of Hawaii, 
1:14848 (UH-511-210-76) 

Theoretical Division annual report, FY 1975 (LASL), 1:14974 
(LA-6193-PR) 

HIGH EXPLOSIVES 
See CHEMICAL EXPLOSIVES 
HIGH FLUX ISOTOPE REACTOR 
See HFIR REACTOR 
HIGH-BETA PLASMA/BETA RATIO 

High beta equilibria in beam heated tokamak plasmas, 1:15182 
(CONF-760426-1) 

HIGH-BETA PLASMA/PLASMA MICROINSTABILITIES 

Microinstabilities in complex magnetic field geometries and 
high-B sheared sheath structure. Progress report, June 1, 

1975-February 27, 1976, 1:15196 (CO0.2714-1) 
HIGHLY ENRICHED URANIUM 
(80 - 100 per cent.) 
HIGHLY ENRICHED URANIUM/COST 

Enriched-uranium feed costs for the High-Temperature Gas- 
Cooled reactor: trends and comparison with other reactor 
concepts, 1:12981 (ORNL/TM-5270) 

HIGH-PURITY GE DETECTORS/CHARGE COLLECTION 

Charge collection in surface channels on high-purity Ge 
detectors, 1:14120 

HIGH-PURITY GE DETECTORS/ENERGY RESOLUTION 

Effect of dislocation on the energy resolution of high-purity 

ermanium detectors, 1:14123 
HIGH-PURITY GE DETECTORS/IMPURITIES 
Origin and control of the dominant impurities in high-purity 
ermanium, 1:14121 
HIGH-PURITY GE DETECTORS/PERFORMANCE 
Detector system for in situ spectrometric analysis of *'Am and 
Pu in soil, 1:14194 
HIGH-PURITY GE DETECTORS/STABILIZATION 
Progress toward a stable orthogonal strip germanium gamma 
camera, 1:14151 


HOT CELLS/SAFETY 


HIGH-TEMPERATURE GAS-COOLED .REACTOR 
See HTGR TYPE REACTORS 
HIGHWAYS 
See ROADS 
HISTONES/BIOCHEMICAL REACTION KINETICS 
Rat liver nuclear nonhistone proteins: a partial fractionation and 
their interaction with DNA, 1:14547 (TID-26951) 


‘OPES 
High-resolution fast-neutron and gamma digital radiography, 
1:13984 
HOLMES-STRETFORD PROCESS/FLOWSHEETS 
Alternate desulfurization techniques for coal gasification projects 
(Holmes-Stretford process), 1:12402 
HOLMIUM/MAGNETIC PROPERTIES 
Asphericity in the magnetization distribution of holmium, 
1:13659 
HOLMIUM/X-RAY FLUORESCENCE ANALYSIS 
X-ray fluorescence analysis of terbium oxide for rare earth 
impurities, 1:13759 (BARC-807) 
HOLMIUM 163/ENERGY LEVELS 
(p,t) reaction on deformed rare-earth nuclei, 1:15052 (COO- 
1779-49) 
HOLMIUM 165/PROTON REACTIONS 
(p,t) reaction on deformed rare-earth nuclei (35 MeV protons), 
1:15052 (COO-1779-49) 
HOLMIUM ALLOYS 
See also HOLMIUM BASE ALLOYS 
HOLMIUM ALLOYS/SPIN WAVES 
Spin waves in the cubic ferrimagnet Magnon 
dispersion relation), 1:13654 
HOLMIUM BASE ALLOYS/MAGNETIC PROPERTIES 
Asphericity in the magnetization distribution of holmium, 
1:13659 
HOLOGRAPHY 
Integral hologram as a scientific tool, 1:14253 (UCID-17035) 
HOMOGENEOUS PLASMA/HYBRID RESONANCE 
Self-interaction of the upper hybrid wave, 1:15228 
HOT CELLS 
LMFBR spent fuel and new fuel inspection and handling, 
1:13040 


HOT CELLS/CONTROL SYSTEMS 
Data acquisition and process control system for HFEF, 1:13921 
Data acquisition and process control system for HFEF, 1:13906 
HOT CELLS/DATA ACQUISITION SYSTEMS 
Data acquisition and process control system for HFEF, 1:13921 
Data acquisition and process control system for HFEF, 1:13906 
HOT CELLS/DESIGN 
Hot Fuel Examination Facility/North Facility safety report, 
1:13891 (ANL-7959) 
Startup configuration of the Hot Fuel Examination 
Facility/North (HFEF/N), 1:13913 
Startup configuration of the Hot Fuel Examination 
Facility/North (HFEF/N), 1:13895 
HOT CELLS/MAINTENANCE 
Techniques for remote maintenance of in-cell material-handling 
system. in the HFEF/N main cell, 1:13896 
HOT CELLS/REMOTE HANDLING EQUIPMENT 
Handling of irradiated elements and capsules in HFEF/N, 
1:13919 
Handling of irradiated elements and capsules in HFEF/N, 
1:13904 
Handling system for large sodium loops at hot fuel examination 
facility, 1:13898 
HFEF/N in-cell motorized transfer cart, 1:13901 
Pneumatic transfer system for inert-atmosphere hot cells, 
1:13916 
Pneumatic transfer system for inert-atmosphere hot cells, 
1:13899 
Remote assembly, examination, and disassembly of TREAT 
experiments at HFEF, 1:13918 
Remote assembly, examination, and disassembly of treat 
experiments at HFEF, 1:13903 
Remote examination, disassembly, and reassembly of grid-type 
reactor subassemblies at HFEF, 1:13917 
Remote examination, disassembly, and reassembly of grid-type 
reactor subassemblies at HFEF, 1:13902 
Unique method for transferring highly irradiated components 
from an alpha-gamma facility, 1:13897 
HOT CELLS/REMOTE VIEWING EQUIPMENT 
Visual examination machine for HFEF/N, 1:13920 
Visual examination machine for HFEF/N (LMFBR fuel elements 
and capsules), 1:13905 
HOT CELLS/SAFETY 
Hot Fuel Examination Facility/North Facility safety report, 
1:13891 (ANL-7959) 


L 


HOT CELLS/SPENT FUEL STORAGE 136S 


HOT CELLS/SPENT FUEL STORAGE 

Storage of irradiated EBR-II subassemblies in an inert 
atmosphere, 1:13900 

HOT CELLS/WINDOWS 

Monitoring for li Se -transmission changes in HFEF/N shielding 
windows, 1:13 

HOT LABS/DESIGN 

Startup configuration of the Hot Fuel Examination 
Facility/North (HFEF/N), 1:13913 

HOT LABS/REMOTE HANDLING EQUIPMENT 
Handling system for large sodium loops at HFEF, 1:13915 
Techniques for remote maintenance of in-cell materials handling 

system in the HFEF/N main cell, 1:13914 

HOT PLASMA 

See also LASER-PRODUCED PLASMA 

HOT PLASMA/TRANSPORT THEORY 
Collective modes in confined high temperature plasmas, 1:15221 

HOT-DRY-ROCK SYSTEMS/HYDRAULIC FRACTURING 
Los Alamos dry geothermal source demonstration project, 

1:12871 (LBL-3099) 

HOT-DRY-ROCK SYSTEMS/RESEARCH PROGRAMS 

Los Alamos dry geothermal source demonstration project, 
1:12871 (LBL-3099) 

HOUSES/ACOUSTIC TESTING 
Acoustical and thermal performance of exterior residential walls, 

doors, and windows, 1:13531 (NBS-BSS-77) 

HOUSES/ENERGY CONSERVATION 
Acoustical and thermal performance of exterior residential walls, 

doors, and windows, 1:13531 (NBS-BSS-77) 

HOUSES/ENERGY 
Comparison of measured and comp dicted thermal 

tformance of a four bedroom wood-frame townhouse, 
:13530 (NBS-BSS-57) 

HOUSES/GEOTHERMAL SPACE HEATING 

Geothermal energy possibilities in Alaska (Seward Peninsula, 
Nome, Elim), 1:12885 

Multipurpose use of geothermal energy. Proceedings of the 

pes a conference on geothermal energy for industrial, 
icultural, and cc uses, October 7-9, 
1 74, Klamath Falls, Oregon, 1:12873 

HOUSES/RETROFITTING 
Home heating conservation alternatives and the solar collector 

industry, 1:13519 (FEA/B-76/182) 

Project conserve: pilot project in homeowner energy 
— Final report, 26 Feb-31 Oct 1974, 1:13428 (PB- 

) 

HOUSES/SOLAR SPACE HEATING 

= concentrator type solar energy collector, 1:12838 (BNL- 
0493) 

HOUSES/THERMODYNAMIC PROPERTIES 
Acoustical and thermal performance of exterior residential walls, 

doors, and windows, 1:13531 (NBS-BSS-77) 

Comparison of measured and computer-predicted thermal 
performance of a four bedroom wood-frame townhouse, 
1:13530 (NBS-BSS-57) 

HTGR TYPE REACTORS/COAL GASIFICATION 
Critical evaluation of high-temperature gas-cooled reactors 

applicable to coal conversion, 1:13138 (ORNL/TM-5261) 

Gasification of coal and its future aspects regarding the use of 
heat from high-temperature nuclear reactors, 1:12976 (INIS- 
mf-1965) 

HTGR TYPE REACTORS/COATED FUEL PARTICLES 
Development of a recycle fuel for the HTGR, 1:12986 
Development and irradiation performance of ‘LHTGR fuel, 

1:12973 (GA-A-13173) 

Improved coating process for high-temperature gas-cooled 
reactor fuel, 1:12987 

HTGR TYPE REACTORS/DEPRESSURIZATION 
Monthly progress report for February 1976 for the HTGR safety 

= for the Division of Systems Safety, U.S. Nuclear 
latory Commission, 1: (ORN 5326) 

HTGR REACTORS/ECCS 

ORECA-1: a digital computer code for simulating the d 
of HTGR cores for emergency cooling analyses, 1:13317 
(ORNL/TM-5159) 

HTGR TYPE REACTORS/FUEL CYCLE 

Enriched-uranium feed costs for the High-Temperature Gas- 
Cooled reactor: trends and comparison with other reactor 
concepts, 1:12981 (ORNL/TM- ) 

HTGR fuel and fuel cycle technology, 1:12971 (CONF-760303- 
1 


) 
HTGR TYPE REACTORS/FUEL PARTICLES 
CACA-2: revised version of CACA-a heavy isotope and fission- 
product concentration calculational code for experimental 
irradiation capsules, 1:12980 (ORNL/TM-5266) 
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HTGR TYPE REACTORS/FUEL RODS 

Sum of F-30 le analysis and CAPTEM code 
modifications, 1:12975 (GA-A-13277) 

Thermal conductivity of large HTGR fuel rods, 1:12972 (GA-A- 
12910A(Amend.A)) 

HTGR TYPE REACTORS/HEAT EXCHANGERS 

CACHE: an extended BASIC which vutes the 

tformance of shell and tube heat exchanges. 1:12979 
(ORNL/TM-4952) 
Thermal transport properties of helium, helium-air mixtures, 
water, and tubing steel used in the CACHE program to 
HTGR heat exchanger performance, 
1:12978 (ORNL/TM-4 
HTGR TYPE REACT! ORS/NUCLEAR ENGINEERING 
Short-course on high-temperature gas-cooled reactors, 1:12985 
HTGR TYPE REACTORS/PRESSURE VESSELS 

Thermal performance of an insulating structure for a reactor 
vessel, 1:12984 (ANL-Trans-1041) 

HTGR TYPE REACTORS/REACTOR ACCIDENTS 

HTGR accident initiation and progression analysis status 
Volume V. AIPA fission product source terms, 1:13285 (GA- 
A-13617(Vol.5)) 

HTGR accident initiation and progression analysis status report. 
Volume VI. Event consequences and uncertainties 
demonstrating safety R and D importance of fission uct 
transport mechanisms, 1:13286 (GA-A-13617(Vol.6)) 

HTGR TYPE REACTORS/REACTOR MATERIALS 

Further HTGR core support structure reliability studies. Interim 

report No. 1, 1:12977 (ORNL/SUB-4356) 
HTGR TYPE REACTORS/REACTOR SAFETY 

HTGR Safety Evaluation Division. Quarterly report, July 1- 
September 30, 1975, 1:13274 (BNL-50479) 

Quarterly progress report on high-temperature 
reactor safety studies sponsored by the NRC Division of 
Reactor Safety Research for October-December 1975, 
1:13320 (ORNL/TM-5255) 

Status of safety-related qualification and design verification and 
support programs in support of HTGR PSARs. Biannual 
— for period ending July 31, 1975, 1:13287 (GA-A- 
13763) 

HTGR TYPE REACTORS/TRANSIENTS 
TAP: a program for analysis of HTGR nuclear steam 
system performance transients, 1:12974 (GA-A-1324 
HUMAN CELLS 
See ANIMAL CELLS 
HUMAN POPULATIONS/BEHAVIOR hological 

Windows and le: a literature survey. Psyc reaction 

to pee with and without 1:13453 (NBS- 


BSS-70) 
HUMAN POPULATIONS/CHRONIC INTAKE 
Los Alamos Scientific Laboratory’s human autopsy tissue 
analysis study (Tissue distribution of Pu in occupationally 
exposed personnel and fallout Pu in human population), 
1:14750 
HUMAN POPULATIONS/HEALTH HAZARDS 
Radiological assessment models. Fourth quarterly report, June- 
August 1975 (LMFBR), 1:13290 (GEAP-14034-4) 
HUMAN POPULATIONS/RADIATION DOSES 
Natural background radiation in the United States (Radiation 
dose to human populations), 1:14672 (NCRP-45) 
Review of the Guarapari project (Natural radioactivity in 
Brazil), 1:14670 (COO-3437-3) 
HUMAN POPULATIONS/RADIATION HAZARDS 
Methodology for calculating radiation doses from radioactivit 
released to the environment (Computer calculations), 1:14392 
(ORNL-4992) 
HUMAN POPULATIONS/RADIATION PROTECTION 
Current pwr t in sampling for airborne radionuclides, 
1:14369 (LA 76-123) 
Expedient shelter construction and occupanc 
(Design of expedient. Fallout shelters.), | 


5039) 
HUMAN POPULATIONS/RADIONUCLIDE KINETICS 
Los Alamos Scientific Laboratory's human autopsy tissue 
analysis study (Tissue distribution of Pu in occupationally 
exposed personnel and fallout Pu in human population), 
1:14750 
HUMAN POPULATIONS/STATISTICAL MODELS 
Application of demographic models to anthropological data, 
714538 


1:1 
HUMAN POPULATIONS/TRANSPORT 
Expedient shelter construction and occupancy experiments 
(Design of expedient. Fallout shelters.), 1:15390 (ORNL- 
5039) 
HUMIC ACIDS/CHEMICAL PROPERTIES 
Mobilization of —— from freshwater sediments by humic 
acid, 1:14480 (CONF-740513-) 


experiments 
390 (ORNL- 
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HUNGARY /DISTRICT HEATING 
Geothermal e use in Hun (131 wells, 770 MW peak 
ntials, alkali waters with | to 2500 ppM soluble ions), 


712874 
HUNGARY /GEOTHERMAL ENERGY 
Geothermal energy use in Hun a wells, 770 MW peak 
= “alk i waters with 18 2500 ppM soluble ions), 


HUNGARY/GEOTHERMAL WELLS 
Geothermal energy use in Hun hha wells, 770 MW peak 
a. alkali waters with 1 to 2500 ppM soluble ions), 
HUTCHINSON ISLAND-1 REACTOR 
See LUCIE-1 REACTOR — 
HYDRATED ELECTRONS 
See SOLVATED ELECTRONS 
HYDRAULIC CONTROL DEVICES/OPERATION 
Double thruster (stem advance) (19 Apr 1973) (Engineering 
Materials) (Small diameter subterrene penetrator), 1:138 
(CAPE-2421) 
HYDRAZINE/AEROSOL MONITORING 
Development of air-monitoring techniques using solid sorbents. 
LASL project R-059, NIOSH-IA-75-31. Progress report, April 
1, 1975-September 30, 1975 (Sorption on sulfuric acid-coated 
silica el), 1:14368 (LA-6216-PR) 
HYDROBROMIC ACID/GROUND STATES 
Hartree-Fock energy curves, for BrH* (X ?PI), KrH* (X' =*), 
and RbH* (X *3*). I. Preliminary calculatons, 1:13730 
(UCRL-51738) 
HYDROCARBONS 
See also ADAMANTANE 
ALKANES 
BENZOPYRENE 
CAROTENOIDS 
TERPHENYLS 
TOLUENE 
HYDROCARBONS/BIOLOGICAL EFFECTS 
Experimental carcinogenicity and bioassays of automobile 
condensate and its polycyclic aromatic hydrocarbons, 
as hogenesis of experimental lung tumors in hamsters: the 
ects of carrier dust ( Diethylnitrosamine, 7/sup H/- 
aneute ) carbazole, dibenz(a,i) ne), 1:14626 
HYDROCAR ONS/CARCINOGENES 
Morphogenesis of experimental lung tumors in hamsters: the 
effects of carrier dust (Diethylnitrosamine, 7/su ao 
dibenz(c,g) carbazole, dibenz(a,i) pyrene), 1:1 
HYDROCARBONS/COMBUSTION 
Combustion method for fuels with low emission 
of ——— oxides (Patent), 1:12713 


HYDROCARBONS/MONITORING 
th monitoring of urban air pollution, 1:14374 
RL-51898 
HYDROCARBONS/PRODUCTION 
Coal conversion to liquid and hydrocarbons in a cross- 


gaseous 
flow moving-bed reactor, 1:12339 (BNL-20754R) 
HYDROCARBONS/TISSUE” DISTRIBUTION 
Dotriacontane-16,17-'C distribution pattern in the respiratory 
system of two hamster exposure to 
radioactive labelled smoke 
HYDROCHLORIC ACID/ MONITORING 
Instrument development: improved electronics configuration for 
LLL neutron spectrometer system, 1:14177 (UCRL-5007-75- 


1) 
HYDRODYNAMIC MODEL/QUARKS 
Droplet quark model of hadrons, 1:14897 (ORO-3992-250) 
HYDROELECTRIC POWER PLANTS/ELECTRIC 
GENERATORS 
Method of operating a fluid-cooled hydropower generator 
(Patent), 1:12724 
HYDROELECTRIC POWER PLANTS/ENVIRONMENTAL 
EFFECTS 
Intake system assessment for central Columbia river., 1:12725 
HYDROELECTRIC POWER PLANTS/INTAKE STRUCTURES 
Intake system assessment for central Columbia river., 1:12725 
HYDROELECTRIC POWER PLANTS/MAINTENANCE 
Governing orders in planning the organization and 
mechanization of repair operations at thermoelectric 
mee! stations. Decree No. 48 of the Scientific-Technical 
ouncil, 1:12899 (ERDA-tr-101) 
HYDROELECTRIC POWER PLANTS/MODIFICATIONS 
Considerations in converting conventional power plants to 
pumped storage facilities, 1:13393 
Construction problems in converting existing hydroelectric 
facilites, 1:12723 
Converting Salt River reservoirs into pumped storage facilities, 


hydroelectric enhanced 
ing hyd: by underground 
Fairfie field Pumped Storage Facility, 1:13380 
Milestones in pumped storage deve nt, 1:13379 
Potential for oe in the Columbia River hydro 
system, 1:1338 
Pumped-storage potential at ane hydroelectric sites of the 
Bureau of Reclamation, 1:1 
HYDROGEN/CHEMICAL REACTION KINETICS 
Detailed quantum transition state theory, 1:14829 
HYDROGEN/CHEMICAL REACTIONS 
Molten-salt systems, 1:13800 (ORNL-5111) 
HYDROGEN/COMBUSTION PROPERTIES 
Examination of the stirred reactor as a tool for the 
determination of rate constants of the H,-O, combustion 
reactions, 1:12710 
HYDROGEN/DIFFUSION 


rmeation in palladium-chromium alloys, 1:13669 
HYDROGEN DISTRIBUTION 
Technical prospects for commercial and residential distribution 


and utilization of hydrogen (Use of existing natural gas 
ipelines), 1:12694 
HYDROGEN/EQUILIBRIUM 
Chemistry in support of fusion reactor technology (Studies on 
equilibrium in hydrogen-isotope-CTR-blanket systems and 
permeation of materials by hydrogen isotopes), 1:13795 
(ORNL-5S111) 
HYDROGEN/ION-ATOM COLLISIONS 
Charge exchange between hydrogen atoms and fully stripped 
heavy ions (Cross sections), 1:14841 
HYDROGEN/ION-MOLECULE COLLISIONS 
Observation of luminescent tra in low energy ion-neutral 
collisions. Progress report for period June 1, 1975-May 31, 
1976, 1:14831 (COO-2718-4) 
HYDROGEN/LIQUEFACTION 
Study of the efficiency of hydrogen liquefaction (Flowsheets for 
a module that will produce 250 tpd), 1:12655 
HYDROGEN/METALLURGICAL EFFECTS 
Hydrogen embrittlement of metals. A Bibliography with 
abstracts. Search period covered: 1964-August 1975 (230 
abstracts), 1:13661 (NTIS/PS-75/749) 
Susceptibility of cold-worked zirconium-2.5 wt% niobium alloy 
to delayed hydrogen cracking, 1:13660 (AECL-5260) 
HYDROGEN/NATURAL CONVECTION 
a natural convection of liquid deuterium, hydrogen, and 
n within enclosed vessels, 1:13976 
HYDR EN/OFF-PEAK ENERGY STORAGE 
Behavior of iron titanium hydride test beds: long-term effects, 
heat transfer, and modeling, 1:12684 
Commodity hydrogen from off-peak electricity, 1:12666 
Farm energy system employing hydrogen storage, 1:12891 
Hydrogen for energy storage: a progress report of technical 
ro) a and possible applications, 1:12681 (BNL- 
20931) 
Wind system utilizing high pressure electrolysis as a storage 
mechanism, 1:12676 
HY DROGEN/PERFORMANCE 
Thermal efficiency and cost of producing hydrogen and other 
synthetic aircraft fuels from coal, 1:1267 
HYDROGEN/PHOTOLYSIS 
Chemical physics, 1:13803 (ORNL-S111) 
HYDROGEN/PROTON REACTIONS 
Neutron spectra from 647- and 800-MeV proton bombardment 
of hydrogen and deuterium (Cross sections), 1:14874 (LA- 
6192-T) 
HYDROGEN/SPIN ORIENTATION 
Ortho-para equilibrium of H,, D,, and T, (20 to 250°K), 
1:14824 (UCRL-Trans-1 1000) 
HYDROGEN/TRANSFER REACTIONS 
Lactate dehydrogenase-catalyzed stereospecific hydrogen atom 
transfer from reduced nicotinamide adenine dinucleotide to 
dicarboxylate radicals, 1:14554 
HYDROGEN/TRANSPORT 
Selection of structural ae for hydrogen pipelines and 
storage vessels, 1:1269 
HYDROGEN NEUTRON. REACTIONS 
Pion-exchange contributions to two-photon amplitudes and the 
nuclear — susceptibility, 1:15098 
HYDROGEN 
See DEUTERIUM 
HYDROGEN 3 
See TRITIUM 
HYDROGEN BROMIDES 
See HYDROBROMIC ACID 
HYDROGEN CHLORIDES 
See HYDROCHLORIC ACID 
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mS ones distributi if odd nitrogen and odd hydrogen 
tra ric distributions o nit in 
a two-dimensional model, 1:14340 
HYDROGEN FUEL CELLS/CATALYSTS 
Psiydrogen containing CO and Battelle Energy Program 
n containin 
tochatal note, 1:13549 (NP-20868) 
assessment study of devices fom the generation of electricity 
ment s vices from the ration ici 
from stored _ n, 1:13548 (ANL-75-71) 
HYDROGEN FU L CELLS/EFFICIENCY 
Assessment study of devices from the generation of electricity 
from stored oe 1:13548 (ANL-75-71) 
HYDROGEN FUEL CELLS/PERFORMANCE TESTING 
rogen containin , Energy Program 
technical note, 1:13549 (NP-20868) 
ment study o rom i electrici 
from stored h n (Fuel cells, 
utomotive fuel-saving system with on-board h rogen 
generation and into LC. engines, 11269 
Crash test of a liquid hydrogen automobile (Details of 
conversion of U.S. Postal Service Mail truck to hydrogen- 
fueled operation), 1:12705 
Fuel subsystem characteristics for LH, aircraft (Results from a 
Boeing study in enene pe of a 3000 nautical mile range 
LH, fueled commercial airplane), 1:12700 
Hydrogen-powered mass transit system, 1:12708 
Prototype hydrogen automobile using a metal hydride (Engine 
conversion, iron-titanium storage system, and design of related 
controls and safety equipment), 1:12706 
Use of hydrogen in automotive engines, 1:12709 
HYDROGEN FUELS/AVAILABILITY 
Some early perspectives on ground requirements of liquid 
hydrogen air transports, 1:12698 
HYDROGEN FUELS/COMBUSTION PROPERTIES 
Consideration of catalytic effects on Pt-Pt/Rh thermocouples in 
combustion systems involving hydrogen as a fuel (Sheathing 
the thermocouple junction with thin quartz tubing remedies 
temperature measurement error), 1:12711 
HYDROGEN FUELS/DISTRIBUTION 
Some early perspectives on ground requirements of liquid 
hydrogen air transports, 1:12698 
HYDROGEN FUELS/HAZARDS 
ey safety problems (Hazardous situations and incidents), 


HYDROGEN FUELS/HYDROGEN PRODUCTION 

Hydrogen-enrichment-concept preliminary evaluation. Final 
report (On-board production of hydrogen for automobiles), 
1:13588 (TEC-75/007) 

HYDROGEN FUELS/PERFORMANCE 

Development of a liquid hydrogen car, 1:12702 

Dynamic tests of hydrogen-powered IC engines, 1:12703 

Hydrogen as a fuel. Semiannual technical report, 1 Aug 1974-31 
Jan 1975, 1:12696 (AD/A-006984) 

Modification techniques and performance characteristics of 
hydrogen-powered IC engines: state of the art, 1975 (Engine 
parameters, modifications, operating conditions, running 
characteristics, performance), 1:12704 

New potentials for conventional aircraft when powered by 
hydrogen-enriched gasoline (In flight injection of = 
raed fuel consumption and lowers emission levels), 

Water induction in hydrogen-powered IC engines, 1:12701 

‘HYDROGEN FUELS/RESEARCH PROGRAMS 

Nyconyes as a fuel. Semiannual technical report, 1 Aug 1974-31 

Jan 1975, 1:12696 (AD/A-006984) 
HYDROGEN GENERATORS/ELECTROLYSIS 

Automotive fuel-saving system with on-board = 
generation and injection into I.C. engines, 1:1269 

of large electrolytic hydrogen generators, 
1:126 


HYDROGEN GENERATORS/USES 
Hydrogen-enrichment-concept preliminary evaluation. Final 
report (On-board production of hydrogen for automobiles), 
1:13588 (TEC-75/007) 
otoreduction o' rogen peroxi rogen, 1: 
HYDROGEN PRODU ION 
See also HYDROGEN GENERATORS 
Solar energy conversion and storage systems for the future, 
1:12846 
HYDROGEN PRODUCTION/BIOSYNTHESIS 
Bioconversion of solar energy in salt water: photosynthetic 
hydrogen production systems, 1:12672 
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Microbial h preteeten (98 references), 1:12670 
HYDROGEN PR IN/COAL GASIFICATION 
Thermal efficiency and cost of preducing hydrogen and other 
thetic aircraft fuels from coal, 1:12673 
HYDROGEN PRODUCTION/ELECTROLYSIS 
Commodity off-peak electricity, 1:12666 
Development of a capital cost electrolyzer, 1:12663 
Farm ov system employing hydrogen storage, 1:12891 
Hydrogen for energy storage: a progress report of technical 
developments and possible applications, 1:12681 (BNL- 


Hydrogen generation by photoelectrolysis of water, 1:12658 
Hydrogen production pb an using electrolytic cells with low cost 
electrodes built into pressure tanks, 1:12665 

Modern tech electrolysis for power i 
(Compared with thermolysis method), 1:12664 

Performance characteristics of a high-pressure, moderate 
temperature, electrolysis system, 1:12662 

Prospects for hydrogen production by water electrolysis to be 
competitive with conventional me (Areas of research to 
reduce capital costs and approach 100 percent energy 
efficiencies), 1:12660 

of 


production in a ph i] hemical cell, 
1:12657 
Water electrolysis under pressure: improvement of 
increase (Filter-press type 
t), 1:12661 


HYDROGEN PRODUCTION/FEASIBILITY STUDIES 
Feasibility of hydrogen production by direct water splitting at 
high temperature, 1:12656 
HYDROGEN PRODUCTION/INDUSTRIAL PLANTS 
Hydrogen production plants using reagent cells with low cost 
electrodes built into pressure tanks, 1:12665 
HYDROGEN PRODUCTION/PHOTOSYNTHESIS 
Photosynthetic production of hydrogen (Light irradiation of 


Anabaena cylindrica; estimate of area req to H 
in adequate quantitites to supply energy for city of | million 
), 1:12671 


HYDROGEN PRODUCTION/RESEARCH PROGRAMS 
Engineering design of a thermochemical water-splitting ; 
rly report, September 1-November 30, 1975, 1:12667 
(GA-A-13770) 
HYDROGEN PRODUCTION/STEAM-IRON PROCESS 
Steam-iron system for production of hydrogen, 1:12675 (ERDA- 
111-75/1) 
ie system for production of hydrogen, 1:12674 (ERDA- 
76-30-2) 
HYDROGEN PRODUCTION/THERMOCHEMICAL 
PROCESSES 
Engineering design of a thermochemical water-splitting = 
Quarterly ae. September 1-November 30, 1975, 1:12667 
(GA-A-13770) . 
Hydrogen vehicular fuel storage as a step in a water splitting 


cycle, 1:12678 

Investigation of hydrogen production from water at _— 
temperatures (Alkali metal process and an iron oxi 
process), 1:12669 


Thermochemical water splitting: the reverse deacon reaction and 
alternatives, 1:12668 (IS-M-63) 
HYDROGEN SILICATES 
See SILICIC ACID 
HYDROGEN STORAGE 
See also HYDROGEN-BASED ECONOMY 
TANKS 
Energy — of atomic hydrogen (Use of a 50 kG 
magnetic field), 1:12680 
Farm energy system employing hydrogen storage (As 
compressed gas), 1:12891 
Hydrogen storage on highway vehicles: update '76 (Overview of 
magnesium hydride, methanol steam reformation, and 
methylcyclohexane dehydrogenation methods), 1:12677 
Hydrogen vehicular fuel storage as a step in a water splitting 
cycle (Chemical reaction storage method), 1:12678 
Methods of on-board generation of hydrogen for vehicular use 
(Borohydrides, methanol decomposition, and ammonia 
decomposition), 1:12679 
Sto of "Woke by use of cr 
HYDROGEN STORAGE/AQUIFE 
Technical and environmental aspects of underground hydrogen 
storage, 1:12688 
HYDROGEN STORAGE/HYDRIDES 
Automotive hydride tank design, 1:12707 
Hydrogen as a fuel. Semiannual technical report, | Aug 1974-31 
Jan 1975, 1:12696 (AD/A-006984) _— 
Simple approach to metal hydride alloy optimization (Solubility 
of candidate materials bp 1:12687 


orbents, 1:12691 
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Thermodynamic analysis of HYCSOS: a hydrogen conversion 
and storage (Two-metal hydride system 
LaNi;H, or NiH,, where Mm is misch metal), 1:12685 

HYDROGEN STORAGE/IRON HYDRIDES 

Behavior of iron titanium hydride test beds: long-term effects, 
heat transfer, and andeling, 1:12684 

Hydrogen for energy storage: a progress report of technical 
ee and possible applications, 1:12681 (BNL- 

) 

NMR studies of structure and diffusion in metal hydrides, 
1:12686 

Physical metallurgy of FeTi hydride and its behavior in a 
hydrogen storage container, 1:12683 

Prototype hydrogen automobile using a metal hydride (Engine 
conversion, iron-titanium storage system, and design of related 
controls and safety equipment), 1:12706 

Titanium alloy hydrides: their properties and applications 
y/, M = transition, metal, Mn in this 
study), 

HYDROGEN $1 STORAGE/LANTHANUM HYDRIDES 

Heat transfer analysis of metal hydrides in metal-hydrogen 

secondary batteries, 1:13411 
HYDROGEN STORAGE/MANGANESE HYDRIDES 

Titanium alloy hydrides: their properties and applications 
erage — y/, M = transition, metal, Mn in this 
study), |: 

HYDROGEN STORAGE/NICKEL HYDRIDES 

Heat transfer analysis of metal hydrides in metal-hydrogen 

secondary batteries, 1:13411 
HYDROGEN STORAGE/PRESSURE VESSELS 

Selection of structural materials for hydrogen pipelines and 

storage vessels, 1:12693 
HYDROGEN STORAGE/TANKS 

Hydrogen-powered highway vehicles: applications and optimum 
form of fuel storage (Two 43 in. long x 8 in. diam tanks hold 
2 million Btu of liquid hydrogen), 1:12690 

System consideration of the cryogenic storage tank for liquid 
hydrogen fueled vehicles and the resulting tank concept for a 
passenger car, 1:12689 

HYDROGEN STORAGE/TITANIUM HYDRIDES 

Behavior of iron titanium hydride test beds: long-term effects, 
heat transfer, and modeling, 1:12684 

Hydrogen for energy storage: a progress report of technical 
a and possible applications, 1:12681 (BNL- 

1) 

NMR studies of structure and diffusion in metal hydrides, 
1:12686 

Physical metallurgy of FeTi hydride and its behavior in a 
hydrogen storage container, !1:12683 

Prototype hydrogen automobile using a metal hydride (Engine 
converSon, iron-titanium storage system, and design of related 
controls and safety equipment), 1:12706 

Titanium alloy hydrides: their properties and applications 
y/, M = transition, metal, Mn in this- 
study), 1:1 

HYDROGEN STORAGE/VANADIUM HYDRIDES 
NMR studies of structure and diffusion in metal hydrides, 
1:12686 
HYDROGEN SULFATES 
See SULFURIC ACID 
HYDROGEN SULFIDES/CHEMICAL REACTIONS 
Organic chemistry, catalysis, and coal research, 1:13821 
(ORNL-S111) 
HYDROGEN SULFIDES/COMBUSTION 
Method for controlling a claus process (Patent), 1:12438 
HYDROGEN SULFIDES/REMOVAL 

Characterization of sulfur recovery from refinery fuel gas. Final 
report, 1:12521 (PB-239777) 

Low pressure process for sulfur removal from heating oil sources 
(Patent; contacting heating oil at 600-700°F and 50-250 psig 
with hydrogen in the presence of a cobalt-molybdenum 
promoted alumina ), 1:12523 

Prevention of resin formation during absorption of CO, and/or 
H,S from cracking gases (Patent; petroleum refining 
processes), 1:12532 

Technical and engineering services, 1:12368 (ERDA-111-75/1) 

HYDROGENATION/CATALYSTS 

In situ conversion of coal. Progress report, June 1, 1975- . 

aad 31, 1975 (Literature survey), 1: 12381 (PERC-009- 


3) 
HYDROGEN-BASED ECONOMY/MATERIALS 
Potential structural material problems in a hydrogen ener, 
system (Results from Hydrogen Energy Systems Technology 
Study; embrittlement, corrosion, oxidation, and erosion are 
some problems), |: 12692 


IDAHO NATIONAL ENGINEERING LABORATORY/ 


HYDROLOGY/MATHEMATICAL MODELS 

CHNSED: simulation of and trace contaminant 
transport with sedi /cont t interaction, 1:14463 
(ORNL/NSF/EATC-19) 

HYDROMAGNETIC WAVES/ELECTRON DENSITY 
es of magnetohydrodynamic rarefaction waves, 
1:15226 
HYDROXIDES/SOLUBILITY 
Aqueous systems and geothermal yo 1:13801 —- 11) 

Studies in chemical Tess January 1, 1975- 

December 31, 1975, 1:13842 ( 026-27) 
8-HYDROXYXANTHINE 

See URIC ACID 
HYGAS PROCESS/ECONOMICS 

Preliminary economic analysis of IGT HYGAS Plant producing 
250-million-SCFD-high-btu-gas from two coal seams: Montana 
and Pittsburgh, 1:12352 (ERDA-76-47) 

Preliminary IGT HYGAS hydrogasification process, Montana 
subbituminous coal 250-million-SCFD-high-btu-gas plant: an 
economic analysis , 1:12353 (ERDA-76-47) 

Preliminary IGT HYGAS Hydrogasification Process, Pittsburgh 
seam coal 250-million-SCFD-high-btu-gas plant: an economic 
analysis, 1:12354 (ERDA-76-47) 

HYGAS PROCESS/FLOWSHEETS 

High Btu gas from coal: status and prospects, 1:12382 
(PERC/IC-76-1 ) 

Pipeline gas by hydrogasification (HYGAS process), 1:12358 
(ERDA-111-75/1) 

HYGAS PROCESS/PILOT PLANTS 

Pipeline gas by hydrogasification (HYGAS process), 1:12358 
(ERDA-111-75/1) 

HYGAS PROCESS/RESEARCH PROGRAMS 

Pipeline gas by hydrogasification (HYGAS process), 1:12358 
(ERDA-111-75/1) 

Pipeline gas by hydrogasification (HYGAS process), 1:12344 
(ERDA-76-30-2) 

HYPERONS 
See also LAMBDA PARTICLES 
HYPERONS/LEPTONIC DECAY 

Hyperon decays and s; gps generating SU(3) (Review, 
algebra of observables ond-class matrix elements, SU(3) 
breaking), 1:14918 (ORO-3992-248) 

HYPERONS/QUARK MODEL 
Relativistic superdense matter in cold systems: Applications, 
1:14805 
HYPERONS/STRONG INTERACTIONS 
Relativistic superdense matter in cold ms: Theory, 1:15087 
HYPOCHLOROUS ACID/CHEMICAL REACTION KINETICS 
Removal of manganese from mine waters, 1:12436 


IAEA SAFEGUARDS/GOVERNMENT POLICIES 
IAEA safeguards and the U. S., 1:12638 

IBR-30 REACTOR/REACTOR CONTROL SYSTEMS 
Logic of the safety shutdown system of the IBR-30 pulse fast 

reactor, 1:13188 (JINR-13-8281) 

ICELAND/GEOTHERMAL ENERGY 
Geothermal energy for process use (Geothermal potential of 70 

x 10® Geal per year), 1:12875 

ICELAND/GEOTHERMAL HEATING SYSTEMS 
Reykjavik Municipal District Heating System, 1:12881 

ICR HEATING/MATHEMATICAL MODELS 
Nonlinear theory of rf heating at cyclotron harmonics, 1:15159 

IDAHO/GEOTHERMAL EXPLORATION 
Drilling plan: Raft river geothermal exploratory hole No. 3, 

1:12865 (NVO-170) 

IDAHO/GEOTHERMAL WELLS 

Drilling plan: Raft river geothermal exploratory hole No. 3, 
1:12865 (NVO-170) 

IDAHO NATIONAL ENGINEERING 
LABORATORY /MONITORING 
Environmental monitoring at major U.S. Energy Research and 

Development Administration sites. Calendar year 1974. 
Supplement (Idaho National Engineering Laboratory and 
Battelle Columbus Laboratories), 1:14362 (ERDA- 
54(Suppl.)(74)) 

IDAHO NATIONAL ENGINEERING 
LABORATORY/RADIATION MONITORING 
Environmental monitoring at major U.S. Energy Research and 

Development Administration sites. Calendar year 1974. 
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Su ment (Idaho National Engi Laboratory 
54(Suppl.)(74)) 
IDAHO NATIONAL ENGINEERING 
LABORATORY/RESEARCH PROGRAMS 
NRTS ject 1:12858 (LBL-3099) 
ILLINOIS/COAL INDU 
of the coal market, 1:12473 
ILLIN USTRIAL PLANTS 
Industrial development in the TVA area ae 1975, 1:13540 
IMAGE INTENSIFIERS/PERFORMANCE 
as image intensifier tube for scintillation cameras, 


IMAGES/DATA PROCESSING 
Implications of a ''Noisy’’ observer to data processing 
techniques, 1:14238 (CONF-750750-2) 
Non-linear image processing (Radionuclide scan images), 
1:14598 (CONF-7601 19-3) 
IMMUNE REACTIONS/BIOASSAY 
peer pone! study of radiation, chemical, and aging effects on 
viral transformation. Annual progress report, 1975, 1:14659 
(ORO-3646-26) 
IMMUNE REACTIONS/BIOLOGICAL RADIATION EFFECTS 
Studies on the leukemogenic and immunologic effects of 
aes (Sr) and x rays in mice, 1:14668 (CONF- 
) 
IMMUNOSUPPRESSION/BIOLOGICAL RADIATION EFFECTS 
Suppression of the primary immune response in rainbow trout, 
Imo gairdneri, sublethally ex to tritiated water during 
embryogenesis, 1:14724 (BNWL-SA-5237(Rev.)) 
IMPERIAL VALLEY/GEOTHERMAL RESOURCES 
Estimate of the geothermal energy resource in the Salton 
Trough, California, 1:12863 (UCRL. 51851(Rev.1)) 
IMPERMEABLE DRY ROCK 
See HOT-DRY-ROCK SYSTEMS 
IN CORE INSTRUMENTS 
(See also specific instruments.) 
See also REACTOR INSTRUMENTATION 
IN CORE INSTRUMENTS/DESIGN 
Instrumentation development. Fifteenth quarterl rt, July- 
September 1975 (LMFBR), 1:13002 (GEAP- 3835-15) 
IN CORE INSTRUMENTS/MECHANICAL VIBRATIONS 
Diagnosis of in-core instrument tube vibrations in BWR-4s, 
1:12954 
IN PILE LOOPS/REMOTE HANDLING EQUIPMENT 
Handling system for large sodium loops at hot fuel examination 
facility, 1:13898 
INCINERATORS/ENVIRONMENTAL EFFECTS 
Use of instrumental nuclear activation methods in the study of 
“vg from major air pollution sources, 1:14341 (CONF- 
40701- 
INCLUSIVE DISTRIBUTION 
See INCLUSIVE INTERACTIONS 
INCLUSIVE INTERACTIONS 
(The group of all interactions of two particles producing a specific 


fon state.) 
INCLUSIVE INTERACTIONS/PARTON MODEL 
Jets in large P/sub T/ reactions at ISABELLE, 1:14896 (BNL- 
20550( Vol.2)) 
INCOLOY 800/FATIGUE 
Mechanical properties test data for structural materials. 
Quarterly pees ~ for period ending October 31, 1975, 
1:13628 (ORNL-510 
Mechanical properties test data for structural materials. 
Quarterly B rogress - for period ending January 31, 1976, 
1:13594 (ORNL-S11 
INCOLOY 800/PERMEABILITY 
Tritium permeation through materials for steam generator 
systems, 1:13736 
INCOLOY 800/STRESS CORROSION 
Component performance and failure analysis, 1:12338 (ANL-76- 


7) 
INCOLOY ALLOYS 
See also INCOLOY 800 
INCOLOY ALLOYS/CARBURIZATION 
Corrosion behavior of materials in coal-conversion processes, 
1:12336 (ANL-76-7) 
INCOLOY ALLOYS/CORROSION 
Corrosion behavior of materials in coal-conversion processes, 
1:12336 (ANL-76-7) 
INCOLOY ALLOYS/OXIDATION 
Corrosion behavior of materials in coal-conversion processes, 
1:12336 (ANL-76-7) 
INCONEL 702/STRESS CORROSION 
— performance and failure analysis, 1:12338 (ANL-76- 
) 


ERA Vol. 1, No. 8 


INCONEL 718/CREEP 
_ properties test data for structural mate 
Quarte' for period ending Jan 1976, 
INCONEL 718/FATIGUE 
Mechanical —— test data for structural materials. 
Quarterly Y progr - for period ending October 31, 1975, 
1:13628 ( RNL-S 510 
Mechanical properties test data for structural mate: 
Quarterly for period ending Janua nH. 1976, 
INCONEL 718/PHYSICAL RADIATION EFFECTS 
Irradiation effects on reactor structural materials. Semiannual 
rt, March 1975-July 1975, 1:13676 (HEDL- 
-75-95) 
INCONEL ALLOYS 
See also INCONEL 702 
INCONEL 718 
INCONEL ALLOYS/CORROSION 
Nuclear and physics methods, 1:13750 (ORNL-5100) 
INDEXES/COMPUTER CODES 
ADINDEX: a PL/I program that produces simple or structured 
indexed from ADSEP data bases, 1:15385 (ORNL/CSD/TM- 


1) 
INDIUM/SELF-DIFFUSION 
Diffusion coefficients in molten metals, 1:13612 (TT-74-58011) 
INDIUM/TWINNING 
Acoustic characteristics of twinning in indium. Interim report, 
1:13606 (AD/A-009163) 
INDIUM 113/ALPHA REACTIONS 
Coulomb excitation of '*,"In, 1:15054 
INDIUM 113/ENERGY LEVELS 
Coulomb excitation of In, 1:15054 
INDIUM 113/OXYGEN 16 REACTIONS 
Coulomb excitation of '*," In, 1:15054 
INDIUM 115/ALPHA REACTIONS 
Coulomb excitation of 1:15054 
INDIUM 115/ENERGY LEVELS 
Coulomb excitation of '*,"In, 1:15054 
INDIUM 115/OXYGEN 16 REACTIONS 
Coulomb excitation of '*,"In, 1:15054 
INDIUM ALLOYS/DENSITY 
Density of indium-bismuth alloys, 1:13650 | 
INDIUM ALLOYS/SELF-DIFFUSION 
Diffusion coefficients in molten metals, 1:13612 (TT-74-58011) 
INDIUM ISOTOPES/NEUTRON REACTIONS 
Production of isomers by the cyclic activation method (14.8 
MeV; isomeric cross section ratios), 1:15013 (CONF-740701- 


) 
INDIUM OXIDES/PHOTOVOLTAIC EFFECT 
In,O,/Si heterojunction solar cells, 1:12802 
INDIUM SULFIDES/FILMS 
Preparation and characterization of Cu/sub x/S and CulnS, films 
on various substrates for photovoltaic junctions, 1:12819 
INDOLES 
See also TRYPTOPHAN 
INDOLES/PHOTOIONIZATION 
Temperature dependence of a process competing with S,-S, 
internal conversion in indole and phenol in aqueous solutions, 
1:13841 
INDONESIA/WELL DRILLING 
Locating the dog-legs and jump-shifts in pressure profile plots, 
1:12495 
INDUSTRIAL PLANTS 
See also GASEOUS DIFFUSION PLANTS 
INDUSTRIAL PLANTS/ACCIDENTS 
Superheated liquids (Industrial accidents), 1:13972 
INDUSTRIAL PLANTS/ALARM SYSTEMS 
Automatic plant dynamics monitoring system, 1:14279 
INDUSTRIAL PLANTS/DEMOLITION 
Demolition of the Mellanear Works, Bootle (Tin smelting plant), 
1:13858 (AERE-R-8225) 
INDUSTRIAL PLANTS/DIATOMACEOUS EARTH 
Geothermal energy for process use, 1:12875 
INDUSTRIAL PLANTS/ENERGY CONSERVATION 
Industrial thermal insulation: an assessment, 1:13557 
(ORNL/TM-5283) 
INDUSTRIAL PLANTS/FLUE GAS 
Multistage process for removing sulfur dioxide from stack gases 
(Patent), 1:12921 
Process for the desulfurization of flue gas (Patent), 1:12923 
INDUSTRIAL PLANTS/GEOTHERMAL ENERGY 
Geothermal energy for process use, 1:12875 
Use of geothermal = at Tasman Pulp and Paper Company 
Limited, New Zeal 1:12878 


1) 
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Use of geothermal energy at Tasman Pulp and Paper Company 
Limited, New , 1:12878 


INDUSTRIAL PLANTS/POLLUTION CONTROL EQUIPMENT 
Method for —. oxides of nitrogen from gaseous mixtures 
rs removal of nitrogen oxides by reactive absorption), 


INDUSTRIAL PLANTS/POWER DEMAND 
Industrial development in the TVA area during 1975, 1:13540 
INDUSTRIAL PLANTS/WASTE HEAT 
Method and tus for heat recovery (Patent), 1:13563 
INDUSTRIAL RADIOGRAPHY 
See also GAMMA RADIOGRAPHY 
NEUTRON RADIOGRAPHY 
PROTON RADIOGRAPHY 
X-RAY RADIOGRAPHY 
INDUSTRIAL RADIOGRAPH Y/PERFORMANCE 
Nondestructive testing for coal-plant components, 1:12335 
(ANL-76-7) 
INDUSTRIAL RADIOGRAPHY/REVIEWS 
Qualitative discussion of quantitative radiography, 1:13981 
INDUSTRIAL WASTES/RECYCLING 
Recycling of plastics from urban and industrial refuse., 1:13566 
INDUSTRY 


See also COAL INDUSTRY 
METAL INDUSTRY 
NUCLEAR INDUSTRY 
OIL SHALE INDUSTRY 
PETROLEUM INDUSTRY 
INDUSTRY/ECONOMICS 

Technological progress in U.S. industry: economic problems, 

1:13454 (UCRL-Trans-10806) 
INDUSTRY/ENERGY CONSERVATION 

Conference on industrial buildings conservation: relationships 
with federal laboratories, 1:13551 (ERDA-76-12) 

Energy conservation in the cement industry: tech transfer 
digest. Conservation paper No. 29, 1:13422 (FEA/D-75/488) 

Energy consumption: fuel utilization and conservation in 
industry, 1:13536 (PB-246888) 

Five-year program planning document for end-use energy 
conservation research, development, and demonstration, 
1:13427 (PB-240406) 

Summary of ERDA/Mitre workshops on energy conservation R 
and D in industry. 1. What is the government's role. II. 
implementation constraints, 1:13424 (MTR- 

984 


) 
INDUSTRY /ENERGY CONSUMPTION 
1972 census of mineral industries. Subject series: fuels and 
electric energy consumed, 1:13538 
Energy conservation in the cement industry: technology transfer 
digest. Conservation paper No. 29, 1:13422 (FEA/D-75/488) 
Energy consumption: fuel utilization and conservation in 
industry, 1:13536 (PB-246888) 
Energy in the Kentucky economy, 1:13435 (NP-20660) 
Evaluation of new energy sources for process heat, 1:13478 (PB- 
245604) 
Kentucky energy consumption and requirements, 1:13434 (NP- 
20659) 
INDUSTRY/ENERGY POLICY 
Impact of the proposed energy deregulation/tax program on 
selected industries, 1:13463 (PB-246207) 
Organization of firms, 1:13448 (CONF-7506125-) 
INDUSTRY/ENERGY SHORTAGES 
Energy in the Kentucky economy, 1:13435 (NP-20660) 
en energy consumption and requirements, 1:13434 (NP- 
) 


INDUSTRY/ENERGY SOURCES 
Evaluation of new energy sources for process heat, 1:13478 (PB- 
245604) 
INDUSTRY/FUEL CONSUMPTION 
1972 census of mineral industries. Subject series: fuels and 
electric energy consumed, 1:13538 
INDUSTRY/G ERMAL SPACE HEATING 
Multipurpose use of geothermal energy. Proceedings of the 
international conference on geothermal energy for industrial, 
agricultural, and commercial-residential uses, October 7-9, 
1974, Klamath Falls, Oregon, 1:12873 
INDUSTRY /GOVERNMENT POLICIES 
Changes in consumer practices: families and communities, 
1:13446 (CONF-7506125-) 
INDUSTRY/PROCESS HEAT 
Evaluation of new energy sources for process heat, 1:13478 (PB- 


245604) 
INDUSTRY/RESEARCH PROGRAMS 
Inventory of energy research and a 1973-1975. 
Prepared for the Subcommittee on Energy Research, 


IN-SITU GASIFICATION/ENVIRONMENTAL IMPACT 


Development, and Demonstration of the Committee on 
Science and Technology, S. House of 
Ninety-Fourth Congress, Second 


1:13416 
INDUSTRY/TAXES 
An evaluation of the impact of discrim taxation on the 
use of primary and secondary raw ials. Final report, 


1:13477 (PB-240988) 
INFANTS/INTERNAL IRRADIATION 

Mathematical descriptions of a one- and pene my old child for 

use in dosimetry calculations, 1:14709 (ORNL/TM-5293) 
INFANTS/RADIATION DOSE DISTRIBUTIONS 

Mathematical descriptions of a one- and five- a ear old child for 

use in dosimetry calculations, 1:14709 (ORNL/TM-5293) 
INFLAMMATION/RADIOINDUCTION 

Early patterns of pulmonary cellular in Syrian 

following plutonium inhalation ( aerosols), 1:14737 
INFORMATION RETRIEVAL 

Design considerations for a comprehensive regi — 

information system. Working paper, 1:1538 _— 3) 
INFORMATION SYSTEMS/DATA PROCESSIN' 

ERDA energy information data base: magnetic an description 
(Format for bibliographic citations, abstracts, and subject 
content indicators), 1:15375 (TID-4581-R3) 

INFORMATION SYSTEMS/DOCUMENTATION 

ERDA energy information data base: magnetic tape description 
(Format for bibliographic citations, abstracts, and subject 
content indicators), 1:15375 (TID-4581-R3) 

INFORMATION SYSTEMS/ENERGY SHORTAGES 

Regional impacts of alternative energy allocation strategies, 
1:13413 (PB-241125) 

INFORMATION SYSTEMS/FEASIBILITY STUDIES 

A regional energy information system for Minnesota: a 
preliminary design, 1:15387 (PB-241124) 

Design considerations for a comprehensive regional ery | 
information system. Working paper, 1:15386 (PB-241123) 

INFORMATION SYSTEMS/MAGNETIC TAPES 

ERDA energy information data base: magnetic tape description 
(Format for bibliographic citations, abstracts, and subject 
content indicators), 1:15375 (TID-4581-R3) 

INFORMATION SYSTEMS/REGIONAL ANALYSIS 
A regional energy information system for Minnesota: a 
reliminary design, 1:15387 (PB-241124) 
INFORMATION SYSTEMS/SYSTEMS ANALYSIS 

Master plan for REIS implementation. Final report, 1:15388 
(PB-241126) 

INFRARED SURVEYS/PERFORMANCE 

Nondestructive testing for coal-plant components, 1:12335 
(ANL-76-7) 


INHIBITORS (CORROSION) 


See CORROSION INHIBITORS 
INHOMOGENEOUS PLASMA/HYBRID RESONANCE 
Effects of inhomogeneities on the — excitation of the 
r-hybrid resonance, 1:1522 


See also FLIES 
MOSQUITOES 
INSECTS/GAS BUBBLE DISEASE 
Effects of gas supersaturated water on freshwater aquatic 
invertebrates, 1:14491 (CONF-741033-) 
INSECTS/POLLUTION 
Selenium in fly ash, 1:14435 
INSECTS/POPULATIONS 
Genetic variation in natural insect populations and its bearing on 
mass-rearing programs, 1:14689 
INSECTS/REARING 
= in mass-produced insects: definition and evaluation, 
4690 


INSECTS/REPRODUCTION 
— in mass-produced insects: definition and evaluation, 
1:14690 


IN-SITU GASIFICATION 
Gas formation in a coal channel with a steam-oxygen blast, 
1:12393 (UCRL-Trans-11055) 
IN-SITU GASIFICATION/CONTROL 
LLL in situ coal gasification program. Quarterly progress 
October-December 1975, 1:12389 (UCRL-50026-75-4) 
IN-SITU GASIFICATION/ECONOMICS 
Preparation for an industrial trial of er cer asification of 
anthracites in the Shakhty Region, 1:12392 (UCRL-Trans- 


11043) 
IN-SITU GASIFICATION/ENVIRONMENTAL IMPACT 
STATEMENTS 
Draft environmental assessment of application by ERDA road a 
Special Land Use Permit for use of public lands in W 
coal gasification experiments, 1:12387 ( 
) 


IN-SITU GASIFICATION/FLOWSHEETS 
New possibilities for underground gasification by the pressure 
—_ process and by injection of heat from nuclear reactors 
{Hi ones suitable as gasification agent), 1:12398 (UCRL- 
rans- 


IN-SITU GASIFICATION/PLANNING 
In-situ coal gasification an update of the national research 
program, 1:12400 
Preparation for an industrial trial of underground gasification of 
po a in the Shakhty Region, 1:12392 (UCRL-Trans- 


043) 
IN-SITU GASIFICATION/PRESSURE DROP 
Estimates of thermal front movements and pressure-drop-vs- 
flow-rate relations in forward in situ coal gasification, 1:12386 
(UCID-17007) 
IN-SITU GASIFICATION/RECOMMENDATIONS 
Report on progress in underground coal gasification (22 
1:12340 (CONF-751171-1) 
IN-SITU GASIFICATION/RESEARCH PROGRAMS 
Experiments in underground coal gasification at the Lisichansk 
Mine (Part 3 of 3), 1:12390 (UCRL-Trans-11013) 
In — = gasification: a unique means of energy recovery, 
1:1 
LLL in situ coal gasification program. 
_ October-December 1975, 1:12389 (UCRL. 
esults and p ts in the sector of under, oe fie 
of coal, 1:12391 (UCRL-Trans-11026) 
IN-SITU GASIFICATION/SIMULATION 
Gasification of chars produced under simulated in situ 
processing conditions. Quarterly report, October-December 
1975, 1: 13332 (ANL-76-3) 
INSOLATION/SEASONAL VARIATIONS 
Determining the availability of solar energy within the 
cont United States, 1:12731 
INSTRUMENTS (MEASURING) 
See MEASURING INSTRUMENTS 
INSULATION (THERMAL) 
See THERMAL INSULATION 
INSULIN/BIOLOGICAL EFFECTS 
Induction of mitosis in the cultured rabbit lens initiated by the 
addition of insulin to medium KEI-4, 1:14570 
INTEGRALS 
See also RESONANCE INTEGRALS 
INTEGRALS/COMPUTER CALCULATIONS 
CDC 6600 subroutines for integrals of (sin t)/t, (cos t)/t, K/sub 
O/(t), 1:15370 (SAND-76-0062) 
RATED CIRCUITS/ANNEALING 
Unified model of damage annealing in CMOS, from freeze-in to 
transient annealing, 1:14227 
INTEGRATED CIRCUITS/PHYSICAL RADIATION EFFECTS 
Radiation effects on low power Schottky digital integrated 
circuits, 1:14236 
Unified model of damage coe in CMOS, from freeze-in to 
transient annealing, 1:14227 
INTEGRATED CIRCUITS/RADIATION HARDENING 
Process optimization of 1 dened CMOS integrated 
circuits, 1:14226 
INTENSIFIERS (IMAGE) 
See IMAGE INTENSIFIERS 
INTERCHANGE INSTABILITY 
See FLUTE INSTABILITY 
INTERFEROMETERS 
Prototype gauge for measuring contour and wall thicknesses of 
hemispherical parts, 1:14243 (RFP-2468) 
INTERFERON/BIOLOGICAL EFFECTS 
Molecular biology of reovirus multiplication. 
April 1, 1975-March 31, 1976, 1:14610 (ORO-3857-9) 
INTERMEDIATE IMAGE SPECTROMETER 
See MAGNETIC LENS SPECTROMETERS 
INTERMEDIATE MASS NUCLEI/NEUTRON REACTIONS 
Precision neutron cross section measurements in support of the 
LMFBR Program. Progress report for January 1, 1975- 
December 31, 1975, 1:15053 (COO-2479-6) 
INTERMEDIATE MASS NUCLEI/PROTON REACTIONS 
Thick target measurement technique for determining nuclear 
reaction rates, 1:15008 
VECTOR BOSONS/PAIR PRODUCTION 
airs and neutral currents at ISABELLE, 1:14916 (BNL- 
Vol.2)) 
INTERMETALLIC COMPOUNDS/TRANSITION 
TEMPERATURE 
Superconductin hs compounds of metals and their uses, 1:13643 
(AD/A-009350 
INTERNAL COMBUSTION ENGINES/AUTOMOTIVE FUELS 
Dynamic tests of hydrogen-powered IC engines, 1:12703 
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COMBUSTION ENGINES/DESIGN 
improvements to automobile fuel consum: 

be IIb: Sections 24 and 25 and appendixes A throu; 1. 

Final report, June 1973-Jan 1974, 1:13568 (PB-238679) 
INTERNAL COMBUSTION ENGINES/FUEL CONSUMPTION 

I. C. engine improvements (Patent), 1:13580 
a L COMBUSTION ENGINES/FUEL INJECTION 
MS 


Fuel injector arrangement for compressive mixture internal 

combustion engines (Patent), 1:13575 
INTERNAL COMBUSTION ENGINES/HYDROGEN FUELS 

Automotive fuel-saving system with on-board h n 
generation and injection into I.C. engines, 1:1269 

tests of hydrogen-powered IC engines, 1:12703 

ay as a fuel. Semiannual technical report, | Aug 1974-31 
975, 1:12696 (AD/A-006984) 

Modification techniques and performance characteristics 
hydrogen-powered IC engines: state of the art, 1975 ‘Engine 
parameters, modifications, rating conditions, running 
characteristics, performance), 1:12704 

Prototype hydrogen automobile using a metal hydride ( ne 
conversion, iron-titanium storage system, and design > 
controls and safety equipment), 1:12706 

Use of hydrogen in automotive engines (State of development of 

ater induction in h - e engines, 1:1 1 

INTERNAL COMBUSTI ENGINES/POLL Cc 

improvements (Patent), 1:13580 
CONTAMINATION 
RADIONUCLIDE KINETICS 
INTERPOLATION/LECTURES 
Piecewise polynomial functions, 1:15378 (UCID-17059) 
INTESTINAL ABSORPTION 

Na*-independent, phloretin-sensitive monosaccharide 

isolated intestinal epithelial cells (Chickens), 
1:1458 
INVENTORIES/DATA ACQUISITION 

Automated data acquisition and analysis system for inventory 
1:12627 (BNWL-B-474) 
ERTEBRA 
See also ARTHROPODS 

PROTOZOA 
INVERTEBRATES/GAS BUBBLE DISEASE 

Effects of gas supersaturated water on freshwater aquatic 

invertebrates, 1:14491 (CONF-741033-) 
INVERTEBRATES/NUTRIENTS 

Model of mineral-element cycling for an invertebrate food web 
in a southeastern hardwood forest litter community, 1:14635 
(CONF-7405 13-) 

IODINE/STABILITY 
Separations chemistry, 1:13791 (ORNL-5111) 
IODINE 123/BLOOD-PLASMA CLEARANCE 

Indocyanine green labeled with '**I for d Po studies of the 

hepato-biliary system 1:14595 (BNL-20958) 
IODINE 123/USES 

Applications of iodine-123 in nuclear medicine. Proceedings of a 
conference held in Rockville, Maryland, May 19-20, 1975 
1:14600 (FDA-76-8033) 

IODINE 125/BLOOD-PLASMA CLEARANCE 
Indocyanine green labeled with '**I for dynamic studies of the 
hepato-biliary system ('*I, 1:14595 (BNL-20958) 
IODINE 127/DISTRIBUTION 

lodine-129: a study of its transport in the environment and 
distribution in biological systems. Progress report, June 1, 
1975-May 31, 1976 (Includes 271), 1:14390 (COO-2450-3) 

IODINE 127/RADIATION MONITORING 

lodine-129: a study of its transport in the environment and 
distribution in biological systems. Progress report, June |, 
1975-May 31, 1976 (Includes '*"1), 1:14390 (COO-2450-3) 

IODINE 127 NSPORT 

lodine-129: a study of its transport in the environment and 
distribution in biological systems. report, June |, 
1975-May 31, 1976 (Includes '*"1), 1:14390 (COO-2450-3) 

IODINE 129/DISTRIBUTION 

lodine-129: a study of its transport in the environment and 
distribution in biological systems. Progress report, June 1, 
1975-May 31, 1976 (Includes '*’1), 1:14390 (COO- 2450-3) 

IODINE 129/ENVIRONMENTAL EFFECTS 

129] measurements ('771), 1:14389 (CONF- 
740701- 

IODINE 129/RADIATION MONITORING 

Environmental '**] measurements ('?71), 1:14389 (CONF- 
740701-) 

lodine-129: a study of its oe in the a a4 
distribution in biological sys' report, 
1975-May 31, 1976 {includes 1:14390 
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IODINE 129/TRANSPORT 
lodine-129: a study of its transport in the environment and 
distribution in biological systems. Progress report, June |, 
31, 1976 (Includes '?71), 1:14390 (COO-2450-3) 
IODINE 131/BLOOD-PLASMA CLEARANCE 
Indocyanine green labeled with I for a studies of the 
to-biliary system 1:14595 (BNL-20958) 
134/ENERGY LEV 
one-hole in odd-odd ™I and the 
decay of ™Te (J, 2), 1:15043 
IODINE FLUORIDES/CHEMICAL BONDS 
Normal coordinate treatment of IF,SbF, (Wavenumbers: 
potential constants), 1:13808 
ION ACOUSTIC WAVES/SOLITONS 
Cylindrical solitons in a warm, multi-ion plasma, 1:15225 
ION BEAMS/ACCELERATION 
Theory of intense ion beam acceleration, 1:15223 
ION BEAMS/BEAM OPTICS 
Beam formation and space charge neutralization, 1:14820 
ION CLUSTERS 
See ION PAIRS 
ION COLLISIONS 
See also ION-ATOM COLLISIONS 
ION-MOLECULE COLLISIONS 
ION COLLISIONS/CHARGE EXCHANGE 
Experimental study of diffusion charging of aerosols, 1:14335 
(COO- 1248-49) 
ION CYCLOTRON-RESONANCE HEATING 
See ICR HEATING 
ION MICROPROBE ANALYSIS/EQUIPMENT 
Design study of a 200 keV scanning proton microprobe using a 
field ionization source, 1:14221 
ION PAIRS/DISSOCIATION 
Equilibrium studies by electron spin resonance. XII. The 
between charge density and ion pair dissociation 
determined by the use of g values, 1:13823 
ION SCATTERING ANALYSIS 
Solid state surface analysis by ion backscattering and channeling, 
1:13760 (CONF-741040-P2) 
ION SOURCES 
See also ALPHA SOURCES 
DUOPLASMATRONS 
PENNING ION SOURCES 
ION SOURCES/BEAM EXTRACTION 
lon beam limits, 1:14815 (LA-6153) 
ION SOURCES/DESIGN 
Development of the inverted sputter source, 1:14041 
Intense, pulsed, ion-diode sources and their application to mirror 
machines, 1:15147 (UCRL-77156) 
ION SOURCES/ELECTRON ATTACHMENT 
Formation of He™ ions in collisions of 60 to 250 keV helium 
beams traversing carbon foils, 1:14048 
ION SOURCES/MAGNETIC MIRRORS 
Use of the hot-electron mirror machine INTEREM as a high-Z 
ion source, 1:14821 
ION SOURCES/NEUTRON SPECTRA 
Neutron measuements of a reflex diode pulsed ion source 
experiment, 1:15249 (UCID-17070) 
ION SOURCES/OPERATION 
rs): ea ion source with indirectly heated cathode, 
1: 
Sources for negative polarized heavy ions, 1:14049 
ION SOURCES/PERFORMANCE 
Preliminary evaluation of a modified Mueller-Hortig geometry 
. = ion source using a negative ion source test facility, 
ION SOURCES/PERFORMANCE TESTING 
A CW duopigatron multiply-charged ion source, 1:14036 
ION SOURCES/REVIEWS 
Conference summary (International conference on heavy ion 
sources), 1:14050 
net tandem accelerators, 1:14006 
N THRUSTERS/ELECTRIC DISCHARGES 
of 1amic arc-jet acceleration 
processes. Interim scientific report No. 1, 1:14845 (AD/A- 
006234) 
ION-ATOM COLLISIONS/EMISSION SPECTRA 
Heavy-ion excitation of autoionization states in helium, 1:14834 
ION-ATOM COLLISIONS/IONIZATION 
K vacancy production in medium-Z heavy ion collisions (200 
pores iso vacancy production, cross sections), 1:14832 (LBL- 
) 
IONIZATION CALORIMETERS 
See SHOWER COUNTERS 
IONIZATION CHAMBERS 
See also FISSION CHAMBERS 


IRON/PRECIPITATION 


Mic: based environmental radiation monitoring 


ZATION CHA! 
ION TION ‘CHAMBERS/DESIGN 

Design jae patreaee of simple targeting monitors 
for h high pte sics experimental areas, 1:1420. 

ION-MOL ULE’ COULISIO S/CHARGE EXCHANGE 

Oueunnaie of luminescent spectra in low energy ion-neutral 
collisions. Progress report for period June 1, 1975-May 31, 
1976, 1:14831 (COO-2718-4) 

Observation of luminescent ra in low e 
collisions. Progress report for period June |! 
1976, 1:14831 (COO.2718-4) 

ION-MOLECULE COLLISIONS/DISSOCIATION 

Observation of luminescent spectra in low energy ion-neutral 
collisions. Progress report for period June 1, 1975-May 31, 
1976, 1:14831 (COO-2718-4) 

ION-MOLECULE COLLISIONS/INELAST:C SCATTERING 

Observation of luminescent spectra in low energy ion-neutral 
collisions. Progress report for period June 1, 1975-May 31, 
1976, 1:14831 (COO.2718-4) 

Annual progress report No coverin, iod January 1, 
1974, 1:13990 8412) 


ic properties of ions, 1:14826 
IRIDIUM/ULTRASONIC TESTING 
seUitrasonic examination of thin iridium hemispheres for the 


multihundred watt heat source, 1:12642 (MLM-2291) 
ON 


See also IRON-GAMMA 
IRON/ACTIVATION ANALYSIS 
Analytical techniques for the determination of 20 trace elements 
in biological samples by means of instrumental thermal 
neutron activation analysis, 1:14422 ) 
Elemental composition of coal mine dust. Report of 
investigations, 1 Jul 1972-31 Dec 1973, 1:12422 (PB-240145) 
Neutron activation analysis studies of marine biological species 
and related marine sediments (Microstomus pacificus), 
1:14483 (CONF-740701-) 
IRON/CHEMICAL REACTIONS 
Thermodynamics of chemical species i it to rocket 
technology. Final report, 1 July 1973-30 June 1974, 1:13640 
(AD/A-008935 ) 
IRON/ECOLOGICAL CONCENTRATION 
ver" line data on everglades soil-plant systems: elemental 
wo biomass, and soil depth, 1:14451 (CONF- 
740513 
Chemical composition of white-tailed deer: whole-body 
concentrations of macro- and micronutrients, 1:14418 
(CONF-7405 13-) 
Effects of age, sex, and pelage phenotype on the elemental 
composition of the old-field mouse, 1:14416 (CONF-740513-) 
Prediction of elemental content in the old-field mouse, 1:14417 
(CONF-7405 13-) 
IRON/EMISSION SPECTROSCOPY 
Simultaneous determination of wear metals in lubricating oils by 
plasma-atomic emission spectrometry, 
1:1 
IRON/ENVIRONMENTAL EFFECTS 
Contamination of groundwater by heavy metals from the land 
disposal of fly ash. Technical pr rt, June 1, 1975- 
February 29, 1976 (As, Ca, Cd, Cr, Cu, Fe, Hg, Pb, Zn), 
1:14494 (COO-2727-3) 
IRON/INDUSTRIAL PLANTS 
The impact of energy shortages on the iron and steel industries. 
Final report, 1:13532 (PB-238749) 
IRON/ION EXCHANGE CHROMATOGRAPHY 
ee of copper and iron prior to water hardness titration, 
1:13794 


IRON/NEUTRON TRANSPORT 
Cross sections for creation of dam 1:14999 (LA-tr-76-5) 
IRON/NEUTRON TRANSPORT TH HEORY 
Self-shielded cross sections for neutron transport in iron 
(Comparison of Monte Carlo, Bondarenko, Floored, a 
methods), 1:14989 
IRON/PHYSICAL RADIATION EFFECTS 
Cross sections for creation of damage, 1:14999 (LA-tr-76-5) 
Effect of point defects on mechanical properties of metals. 
report, January 1, 1975-December 31, 1975, 1:13674 


Mechanical effects of electron irradiation in iron single crystals, 
1:13673 (COO-1367-63) 
IRON/PION REACTIONS 
Dimunon production by pions and protons (200 and 240 GeV, 
cross sections), 1: 14889 
IRON/PRECIPITATION 
Use of limestone in AMD treatment, 1:12444 


ion-neutral 
975-May 31, 
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IRON/PROTON REACTIONS 
Dimunon production by pions and protons (200 and 240 GeV, 
cross sections), 1:14889 
IRON/VOLTAMETRY 
— programs: molten-salt reactor program, 1:13775 (ORNL- 


5100) 
IRON/X-RAY FLUORESCENCE ANALYSIS 
Elemental composition of coal mine dust. R: of 
investigations, | Jul 1972-31 Dec 1973, 1:12422 (PB-240145) 
IRON 53/ENERGY-LEVEL TRANSITIONS 
Observation of M5 and E6 transitions from the decay of 
53m/Fe (Decay scheme), 1:15016 (COO-1779-49) 
IRON ALLOYS 
See also INCONEL 702 
IRON BASE ALLOYS 
STEELS 
IRON ALLOYS/PHASE DIAGRAMS 
Terbium-iron phase diagram, 1:13617 
IRON ALLOYS/REACTION HEAT 
Physical metallurgy of FeTi hydride and its behavior in a 
hydrogen sto’ container, 1:12683 
IRON ALLOYS/SORPTIVE PROPERTIES 
Behavior of iron titanium hydride test beds: long-term effects, 
heat transfer, and modeling, 1:12684 
Physical metallurgy of FeTi hydride and its behavior in a 
hydrogen storage container, 1:12683 
Prototype hydrogen automobile using a metal hydride, 1:12706 
Titanium alloy hydrides: their properties and applications 
(TiFe/sub x/M/sub y/, M = transition, metal, Mn in this 
study), 1:12682 
IRON BASE ALLOYS 
See also INCOLOY ALLOYS 
IRON BASE ALLOYS/MECHANICAL PROPERTIES 
Creep rupture properties of laves phase strengthened Fe-Ta-Cr- 
W and Fe-Ta-Cr-W-Mo alloys (1 at. percent Ta, 7 at. percent 
Cr, 0.5 at. percent W; 1 at. percent Ta, 7 at. percent Cr, 0.25 
at. percent W; 0.25 at. percent Mo), 1:13626 (LBL-4504) 
IRON BASE ALLOYS/SPIN WAVES 
Spin waves in the cubic ferrimagnet H0o.9, Tbo.,2Fe, (Magnon 
dispersion relation), 1:13654 
IRON HYDRIDES/NUCLEAR MAGNETIC RESONANCE 
NMR studies of structure and diffusion in metal hydrides, 
1:12686 
IRON HYDRIDES/PHASE STUDIES 
NMR studies of structure and diffusion in metal hydrides, 
1:12686 
IRON IONS/BIOLOGICAL EFFECTS 
Chemistry of /sup 99m/Tc tracers. II. In vitro conversion of 
tagged HEDP and pyrophosphate (bone-seekers) into 
ewe (renal gl Effects of Ca and Fe(II) on in vivo 
istribution, 1:14608 
IRON IONS/MAGNETIC MOMENTS 
Magnetic properties of Fe** ions at octahedral and tetrahedral 
sites in the yttrium garnet, 1:13727 (CEA-N-1817(Suppl.)) 
IRON OXIDES/ACTIVATION ANALYSIS 
Accurate determination of major oxygen in inorganic and 
organic reagents and industrial materials as a check of purity 
and stoichiometry, 1:13747 (CONF-741040-P2) 
IRON OXIDES/BIOLOGICAL EFFECTS 
Morphogenesis of experimental lung tumors in hamsters: the 
effects of carrier dust (Diethy ine, 7/sup H/- 
dibenz(c,g) carbazole, dibenz(a, i) pyrene), 1:14626 
IRON OXIDES/CARCINOGENESIS 
ay hogenesis of experimental lung tumors in hamsters: the 
ects of carrier dust (Diethyinitrosamine, 7/sup H/- 
) carbazole, dibenz(a, pyrene), 1:14626 
IRON-GAMMA/GRAIN BOUNDARI 
Grain boundary structures and energies in fcc-iron, 1:13608 
(HEDL-SA-1002) 
IRRADIATION PLANTS/RADIATION MONITORING 
Radiation monitoring considerations for radiobiology facilities, 
1:14666 (BNWL-SA-5521) 
IRRADIATION PLANTS/WASTE PROCESSING 
Radiation monitoring considerations for radiobiology facilities, 
1:14666 (BNWL-SA-5521) 
IRRADIATION PROCEDURES/CONFIGURATION 
Quasi-uniform eaten A of plane surfaces using multiple 
radiation sources, 1:15108 
ISABELLE STORAGE RINGS/ACCELERATOR FACILITIES 
Search for fractionally charged quarks at ISABELLE, 1:14086 
(BNL-20550(Vol.2)) 
ISABELLE STORAGE RINGS/BEAM DUMPS 
ISA beam dump absorber, 1:14101 (BNL-20550( Vol.2)) 
ISABELLE STORAGE RINGS/BEAM STACKING 
ISA beam scraper system, 1:14103 (BNL-20550(Vol.2)) 
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ISABELLE STORAGE RINGS/BEAM TRANSPORT 
Sources and characteristics of ISA beam loss, 1:14100 (BNL- 
20550( Vol.2)) 
ISABELLE STORAGE RINGS/CALORIMETERS 
Calorimeter experiment for jet studies and other uses of modular 
calorimeters, 1:14092 (BNL-20550( Vol.2)) 
Downstream for ISABELLE, 1: M6091 (BNL- 
20550( Vol 
ISABELLE STORAGE RINGS/ELECTROMAGNETS 
Closed orbit 1:14096 (BNL-20550(Vol.2)) 
ISABELLE STORAGE RINGS/EQUIPMENT PR 


DEVICES 
logic, 1:14102 (BNL- 
20550( Vol.2)) 


Injection-ej 
ISABELLE STORAGE RINGS/EXPERIMENT PLANNING 
Channeling and some of the things you might do with it at 
ISABELLE, 1:14094 (BNL-20550( Vol.2)) 
Elastic scattering and diffraction dissociation in the angular 
range 1-50 mrad, 1:14080 (BNL-20550( Vol.2)) 
Measuring Coulomb-nuclear interference as a first round ISA 
experiment, 1:14079 (BNL-20550( Vol.2)) 
Monopole searches at ISABELLE, 1:14087 (BNL- 
20550( Vol.2)) 
by threshold effects using 


Possibility of searches for 
1:14088 (BNL- 


ise determination 
0550( Vol.2)) 
Possibility of using ISABELLE with gas jets and other like 
beams, 1:14093 (BNL-20550( Vol.2)) 
Search for fractionally charged quarks at ISABELLE, 1:14086 
(BNL-20550(Vol.2)) 
ISABELLE STORAGE RINGS/MAGNETIC SPECTROMETERS 
Experiments using a single arm particle rometer in the 
intermediate angle region at ISABELLE, 1:14083 (BNL- 
20550(Vol.2)) 
Single arm spectrometer to study high P/sub T/ processes near 
90° at ISA, 1:14081 (BNL-20550( Vol.2)) 
Single particle spectra at high transverse momentum as a 
function of X, 1:14085 (BNL-20550(Vol.2)) 
Small ave single arm spectrometer for ISABELLE, 1:14011 
(BNL-20550(Vol.2)) 
Versatile central spectrometer for ISABELLE, 1:14089 (BNL- 
20550( Vol.2)) 
ISABELLE STORAGE RINGS/MEETINGS 
Proceedings of the 1975 ISABELLE summer study, July 14-25, 
1975. Volume II, 1:13996 (BNL-20550( Vol.2)) 
ISABELLE STORAGE RINGS/MUON BEAMS 
ISABELLE as a muon storage facility, 1:14105 acre 
ISABELLE STORAGE RINGS/MUON DETECTIO! 
Brief comment on large P/sub T/ muons near 90°, 1: 14082 
(BNL-20550( Vol.2)) 
High P/sub T/ 2° detector at ISABELLE, 1:14084 (BNL- 
20550(Vol.2)) . 
ISABELLE STORAGE RINGS/NEUTRINO BEAMS 
ISABELLE as a muon storage facility, 1:14105 (BNL-50486) 
ISABELLE STORAGE RINGS/OPERATION 
Advantages of asymmetric operation of ISABELLE, 1:14090 
(BNL-20550( Vol.2)) 
ISABELLE with one low-f insertion, 1:14095 (BNL- 
20550( Vol.2)) 
ISABELLE STORAGE RINGS/POSITION SENSITIVE 
DETECTORS 
4m detector experiment for ISABELLE (Apparatus study), 
1:14078 (BNL-20550( Vol.2)) 
ISABELLE STORAGE RINGS/SHIELDING 
Caloric deposition downstream of the ISA beam scrapers, 
1:14104 (BNL-20550( Vol.2)) 
ISABELLE STORAGE RINGS/SUPERCONDUCTING 
MAGNETS 
Some effects of random errors in ISA magnets, 1:14097 (BNL- 
20550( Vol.2)) 
ISABELLE STORAGE RINGS/TUNING 
Betatron tune change due to direct space-charge forces in the 
ISA, 1:14099 (BNL-20550( Vol.2)) 
Conrol of nonlinear resonances and of the tuning of the ISA, 
1:14098 (BNL-20550( Vol.2)) 
ISOCHRONOUS CYCLOTRONS 
See also MSU CYCLOTRONS 
ORNL ISOCHRONOUS CYCLOTRON 
TEXAS A AND M CYCLOTRON 
UCLRL_ CYCLOTRONS 
ISOCHRONOUS CYCLOTRONS/DESIGN 
Superconducting cyclotrons, 1:13997 (ANL-HEP-CP-76-05 ) 
ISOCHRONOUS CYCLOTRONS/PENNING ION SOURCES 
a ion acceleration at CYCLONE (Belgium), 1:14020 
SOCHRONOUS CYCLOTRONS/SUPERCO) ONDUCTIN ING 
MAGNETS 
Superconducting cyclotrons, 1:13997 (ANL-HEP-CP-76-05) 
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ISOMERS 


(Only a isomers and 
MERIC 


(ORNL-5S111) 
m - 
ISOTOPE EFFECTS 


effects, 1:13818 (COO-3127-12) 
METHODS 


stereoisomers in chemistry; see 


of inverse i 
RATIO/M RING 
Stable isotope ratio measurements in nitrogen and oxygen using 
Raman scattering, 1:13784 
ISOTOPIC EXCHANGE/ISOTOPE EFFECTS 
Theory of inverse iso effects, 1:13818 (COO-3127-12) 
ISRAEL/GEOLOGIC ITS 
hate reserves in Israel, 1:13790 (INIS-mf-1966/10) 
PLANTS 


ISRAEL/NUCLEAR 
t: preview of its implications regarding 


The nuclear power pli 
the electricity 1:12943 (INIS-mf-1868) 


J 


105 RESONANCES 
See PSI-3105 RESONANCES 
JAPAN/HYDROELECTRIC POWER 
Operational performance of recent high head and high speed 
pump-turbines, 1:13387 
JET ENGINE FUELS/CHEMICAL PROPERTIES 
Aviation turbine fuels, 1975 (Data compilation), 1:12714 
(BERC/PPS-76/2) 
JET ENGINE FUELS/COMBUSTION PROPERTIES 
Aviation turbine fuels, 1975 (Data compilation), 1:12714 
(BERC/PPS-76/2) 
JET ENGINE FUELS/PHYSICAL PROPERTIES 
Aviation turbine fuels, 1975 (Data compilation), 1:12714 
(BERC/PPS-76/2) 
JETS/USES 
Science and technology: fluid jets: enhanced cutting in the far 
zone at lower pressures, 1:13870 (UCRL-52000-75-11) 
JEZEBEL REACTOR/REACTOR KINETICS 
Calculations of fast critical assemblies using ENDF/B-IV cross- 
section data, 1:13248 
See also WELDED JOINTS 
JOINTS/DESIGN 
Quick connect supply head: 50 mm stem (19 Nov 1973) 


(Engineering Materials) (Small diameter subterrene 
1:13871 (CAPE-2422) 
JOS UNCTIONS 


‘weak link’ with bistable-memory properties., 
13883 


JOSEPHSON JUNCTIONS/BIBLIOGRAPHIES 
Josephson Junctions (a bibliography with abstracts). Period 
covered: 1964-July 1975, 1:13881 (NTIS/PS-75/590) 
JOSEPHSON JUNCTIONS/ELECTRIC CURRENTS 
Modeling J n junctions (Werthamer theory), 1:15129 
JOSEPHSON JUNCTIONS/FABRICATION 
Nb-Nb thin-film Josephson junctions, 1:13888 
JOSEPHSON JUNCTIONS/OPERATION 
Direct observation of the Riedel singularity in a superconducting 
int contact, 1:13889 
IONS 
See JOINTS 


See KAONS NEUTRAL SHORT-LIVED 
KALPAKKAM PFR REACTOR/REACTOR COOLING 
SYSTEMS 
Engineering experiments for Kal 
repens | rt, 1:13203 (BA ona 294) 
KAON-NUC N INTERACTIONS 
See also KAON-PROTON INTERACTIONS 
KAON-NUCLEON INTERACTIONS/POMERANCHUK POLES 
SU(3) content of the Pomeranchuk singularity (6 to 280 
GeV/c), 1:14954 
KAON-PROTON INTERACTIONS/ELASTIC SCATTERING 
Elastic scattering of 7~*, K~*, p~* at small angles: a preliminary 
analysis (50 to 200 GeVic, scattering amplitudes, differential 
cross sections), 1:14873 (FERMILAB-Conf-75/61-EXP) 


Ised fast reactor : 


Remarks on the status of the Z,*, 1:14870 (ANL/HEP-CP-75- 


58) 
Observation of two sti 


Production properties of in at 
13 GeV, 1:14893 
KAON-PROTON INTERACTIONS/PARTICLE PRODUCTION 
Cascades in the twelve-foot bubble chamber (Cross sections), 
1:14871 (ANL/HEP-CP-75-58) 
Production tties of Q mesons in K*~pyieldsK*~/2*a~p at 
13 GeV, 1:14893 
KAON-PROTON INTERACTIONS/SMALL ANGLE 
SCATTERING 
Elastic scattering of 7~*, K~*, p~* at small angles: a preliminary 
analysis (50 to 200 GeV/c, scattering amplitudes, differential 
cross sections), 1:14873 (FERMILA EXP) 
KAONS NEUTRAL SHORT-LIVED/PARTICLE 
Cascades in the twelve-foot bubble chamber, 1487 
(ANL/HEP-CP-75-58) 
Inclusive particle by vp interactions in the 
10- V region, 1:14866 
KENTUCKY/ENERGY CONSUMPTION 
Kentucky energy consumption and requirements, 1:13434 (NP- 
20659 


) 
KENTUCKY/ENERGY DEMAND 
Energy in the Kentucky eas. 1:13435 (NP-20660) 
Kentucky energy consumption and requirements, 1:13434 (NP- 
20659) 
KENTUCKY/ENERGY MODELS 
Energy in the Kentucky economy, 1:13435 (NP-20660) 
KENTUCKY/ENERGY SOURCES. 
Natural resources of Kentucky, 1:13476 (NP-20658) 
KENTUCKY/ENERGY SUPPLIES 
Energy in the Kentucky economy, 1:13435 (NP-20660) 
Kentucky energy consumption and requirements, 1:13434 (NP- 
20659) 
KENTUCKY/INDUSTRIAL PLANTS 
Industrial development in the TVA area during 1975, 1:13540 
KENTUCKY/RADIOACTIVE WASTE DISPOSAL 
Two nuclide migration models at the Maxey Flats Nuclear Waste 
Burial Site, 1:12616 
KENTUCK Y/RESOURCES 
Natural resources of Kentucky, 1:13476 (NP-20658) 
KEROGEN/DECOMPOSITION 
Oil shale conversion process using carbon monoxide‘and water 
(At 450°C and elevated pressures), 1:12559 (LERC/TPR-75- 


1) 
KEROSENE/PERFORMANCE 
Thermal efficiency and cost of producing alata and other 
synthetic aircraft fuels from coal, 1:1267 
KEROSENE/PRODUCTION 
Thermal efficiency and cost of producing hydrogen and other 
— aircraft fuels from coal, 1:12673 


See also RIBULOSE 
KETONES/INFRARED SPECTRA 
Quantitative method using differential infrared spectrometry for 
the determination of compound ‘types absorbing in the 
carbony! region in asphalts, 1:13 


KEWB REACTOR/DECONTAMINATION 


KEWB facilities decontamination and disposition. Final report, 
1:13201 (AI-ERDA-13159) 
KEWB REACTOR/REACTOR DISMANTLING 
KEWB facilities decontamination and disposition. Final report, 
1:13201 (AI-ERDA-13159) 
KIDNEY STONES 
See CALCULI 
URINARY TRACT 
KIDNEYS/CARCINOGENESIS 
Dotriacontane-16,17-'*C distribution pattern in the respiratory 
system of two hamster exposure to 
radioactive labelled smoke, 1:146 
KIDNEYS/SCINTISCANNING 
Edge detection — in nuclear medicine, 1:14604 
KINASES (PHOSPHOTRANSFERASES) 
See PHOSPHOTRANSFERASES 
KINK INSTABILITY/ELECTROMAGNETIC RADIATION 
Electromagnetic current instabilities, 1:15216 
KIWI-TNT REACTOR/REACTOR CORE DISRUPTION 
Improvement and verification of fast reactor safety analysis 
197s. his: Progress report, September 1, 1975-November 31, 
1975, 1:13283 (COO-2571-3) 
KIWI-TRANSIENT TEST REACTOR 
See KIWI-TNT REACTOR 


KIWI-TRANSIENT TEST REACTOR 

| 

> 
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KNOCK-ON E 
See ELECTRONS 
KONDO EFFECT 
in the Anderson model, 1:15123 (CONF- 
) 
High from coal: and paged 
igh Btu gas from status 1:12382 
(PERC C-76-1) 
KRYPTON/ADSORPTION 
Fluorocarbon process for the recovery Ser can 
from _ off-gas of fuel reprocessing plants, 1:1 1:12587 


1390 
absorption in liquid CO, (KALC): Campaign II in the 
xperimental Engineering Section Off-Gas Decontamination 
1:12603 (ORNL/TM-5095) 
KRYPTON 84/TRITON REACTIONS 
and “Kr(t,p)"Kr reactions (17 MeV; differential 
cross sections, DWBA), 1:15032 
KRYPTON 84 REACTIONS/ELASTIC SCATTERING 
Argon- and krypton-induced reactions at energies of 4-7 
MeV/amu, 1:15033 
KRYPTON 85/ADSORPTION 
Selected studies in HTGR ing development (KA2C 
rocess), 1:12594 (ORNL/TM-5328) 
KRYPTON 85/RADIATION MONITORING 
~~ concentrations and inventory of “Kr in 1973, 
KRYPTON 85/RADIOMETRIC ANALYSIS 
Proportional counter for monitoring low levels of *Kr and other 
beta- and x-ray-emitting nuclides, 1:14165 
KRYPTON 86/ENERGY LEVELS 
“Kr(t,p)*Kr and “Kr(t,p)*Kr reactions (17 MeV; differential 
cross sections, DWBA), 1:15032 
KRYPTON 86/HEAVY ION REACTIONS 
Evaporation residue cross sections from “Kr bombardment of 
and ‘Ag (Differential and total cross sections), 
1:15029 (LA-UR-76-732) 
KRYPTON 86/TRITON REACTIONS 
*“Kr(t,p)*Kr and *Kr(t,p)*Kr reactions (17 MeV; differential 
cross sections, DWBA), 1:15032 
KRYPTON 88/ENERGY LEVELS 
“Kr(t,p)*Kr and *Kr(t,p)*Kr reactions, 1:15032 
KRYPTON 91/BETA-MINUS DECAY 
Level schemes of *'Rb and *'Sr populated in beta decay, 
1:15049 
KRYPTON HYDRIDES/GROUND STATES 
Hartree-Fock energy curves, for BrH* (X ?PI), KrH* (X! =*), 
and RbH* (X ?*). I. Preliminary calculatons, 1:13730 
(UCRL-51738) 
KUPFFER CELLS 
See RETICULOENDOTHELIAL SYSTEM 


L 


L-77 PUERTO RICO REACTOR 
See PRNC-L-77 REACTOR 
FUNCTION/SOLITONS 
rangians and vortex-line and soliton solutions, 
LAKE MICHIGAN/CONTAMINATION 
Chemical speciation of Pu and '*’Cs in Lake Michigan 
waters, 1:14501 (ANL-75-3(Pt.3)) 
Distribution of egy in Lake Michigan sediments (*°Pu, 
Pu, 1:14504 (ANL-75-3(Pt.3)) 
Distribution studies of plutonium in the Great Lakes (*°Pu, Sr, 
1:14505 (CONF-740701-) 
Radiological and Environmental Research Division annual 
report, January-December 1974. Ecology, 1:14585 (ANL-75- 


3(Pt.3)) 
LAKE MICHIGAN/ECOSYSTEMS 
Distribution of diatom frustules in Lake Michigan sediment 
cores, 1:14460 (ANL-75- 3(Pt. 3)) 
Role of copepod fecal pellets in the vertical transport of 
freshwater diatoms, 1:14458 (ANL-75-3(Pt. 3)) 
Vertical transport of particulate material in Lake Michi 
the lorica of Codonella cratera, 1:14459 (ANL-75-3( 
LAKE MICHIGAN/POLLUTION 


Geochronology of Lake Michigan sediments: anomalies in lead- 

210 distributions, 1:14470 (ANL-75-3(Pt.3)) 
Stable lead geochronology of fine 
ickignn, 1:14469 (ANL- 


ined sediments in Southern 


Lake Mi 5-3(Pt.3)) 
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LAKE MICHIGAN/RADIONUCLIDE MIGRATION 

Sedi 239 49Py phase distributions in Lake Michigan 

sediments, 1:14503 TANL- 75-3(Pt.3)) 
LAKE MICHIGAN/SEDIMENTATION 

Application of natural and fallout radionuclides to studies of 
sedimentation in Lake Michigan (?°Pb, "Cs), 1:14506 
(CONF-740701 -) 

LAKE MICHIGAN/SEDIMENTS 

Distribution of diatom frustules in Lake Michigan sediment 
cores, 1:14460 (ANL-75-3(Pt.3)) 

Distribution of amorphous, diatom frustule, and dissolved silica 
in a lead-210 dated core from Southern Lake Michigan, 
1:14461 (ANL-75-3(Pt.3)) 

Geochronology of Lake Michigan sediments: anomalies in lead- 
210 distributions, 1:14470 (ANL-75-3(Pt.3)) 

Stable lead geochronology of fine-grained sediments in Southern 
Lake Michigan, 1:14469 (ANL-75-3(Pt.3)) 

LAKE MICHIGAN/TEMPERATURE MONITORING 

Comparison of thermal scanning and in situ techniques for 
monitoring thermal discharges, 1:14402 

LAKE MICHIGAN/THERMAL POLLUTION 
Thermal pollution of the great lakes: a non-problem, 1:14533 
LAKE ONTARIO/CONTAMINATION 

Characteristics of coastal circulation affecting the transport and 

po of material released from the nuclear industry, 
KES 


See also LAKE MICHIGAN 
LAKE ONTARIO 
LAKES/CONTAMINATION 
Specific-activity and concentration model ied to cesium 
movement in an oligotrophic lake, 1:14512 (CONF-740513-) 
LAKES/POLLUTION 
Role of neutron activation analysis in the study of heavy metal 
pollution of a lake-river system, 1:14482 (CONF-740701-) 
LAKES/THERMAL POLLUTION 
Thermal pollution of the great lakes: a non-problem, 1:14533 
LAMBDA NEUTRAL 
See LAMBDA PARTICLES 
LAMBDA PARTICLES/PARTICLE PRODUCTION 
Cascades in the twelve-foot bubble chamber, 1:14871 
(ANL/HEP-CP-75-58) 
Inclusive strange-particle production by vp interactions in the 
10-200-GeV region, 1:14866 
LAMPF LINAC/BEAM_ BENDING MAGNETS 
General ion-optical correction element, 1:14012 (LA-6006-MS) 
LAMPF LINAC/CONTROL SYSTEMS 
Serial driver module for the CAMAC serial highway system, 
1:14017 
LAMPF LINAC/DATA ACQUISITION SYSTEMS 
CAMAC based computer-computer communications via 
microprocessor data links, 1:14015 
Serial driver module for the CAMAC serial highway system, 
1:14017 
LAMPF LINAC/MAINTENANCE 
Monitor: a versatile remote handling system, 1:14072 
LAMPF LINAC/OPERATION 
Medium-energy physics program. Progress report, August | - 
October 31, 1975, 1:14003 (LA-6195-PR) 
LAMPF LINAC/PULSED NEUTRON TECHNIQUES 
Monte Carlo studies of target/moderator configurations for the 
weapons neutron research facility, 1:14992 
LAMPF LINAC/RADIATION MONITORING 
Passive environmental neutron dosimeter (Polyethylene- 
moderated fission foil-polycarbonate track detector), 1:14171 
(CONF-740701-) 
LAMPF LINAC/REMOTE HANDLING EQUIPMENT 
Monitor: a versatile remote handlin — 1:14072 
LAMPF LINAC/RESEARCH PROG 
Medium-energy physics program. ecm report, August I- 
October 31, 1975, 1:14003 (LA-6195-PR) 
LAMPF LINAC/SHIELDING 
Massive shielding adapted to remote maintenance methods, 
1:14074 
Massive shielding adapted to remote maintenance methods, 


1:14013 
LAMPF LINAC/TARGETS 
Monte Carlo studies of ep oe agreed configurations for the 
weapons neutron research facility, 1:14992 


LAND POLLUTION/BIBLIOGRAPHIES 
NSF-RANN trace contaminants abstracts, 1:14431 (ORNL/EIS- 


90) 
LAND POLLUTION/ENVIRONMENTAL EFFECTS 
NSF-RANN trace contaminants abstracts, 1:14431 (ORNL/EIS- 
90) 
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LAND RECLAMATION/COST 

Coal waste stabilization by enhanced vegetation, 1:12428 
(CONF-7505 10501) 

LAND RECLAMATION/PLANNING 

Mine of the future, 1:12461 

LAND USE/COMPUTER CODES 

CELNDx: a computer program to compute cell indices, 1:14536 
(ORNL-RUS-14) 

LAND USE/DATA ANALYSIS 
CELNDx: a computer program to compute cell indices, 1:14536 
(ORNL-RUS-14) 
LANGUAGES (PROGRAMMING) 

See PROGRAMMING LANGUAGES 
LANTHANIDES 

See RARE EARTHS 
LANTHANUM 133/ENERGY LEVELS 

Odd — levels in “La and the particle-plus-triaxial-rotor 
model, 1:15050 

LANTHANUM ALLOYS/SORPTIVE PROPERTIES 
Heat transfer analysis of metal hydrides in metal-hydrogen 
secondary batteries, 1:13411 
LANTHANUM CHLORIDES/ABSORPTION SPECTRA 
Energy level analysis of Pm**:LaCl, , 1:13740 
LANTHANUM CHLORIDES/ENERGY LEVELS 
Energy level analysis of Pm**:LaCl, , 1:13740 
LANTHANUM ISOTOPES/NUCLEAR STRUCTURE 

Rotation-aligned coupling and axial asymmetry in the neutron 
deficient lanthanum nuclei. report, May 15, 1975- 
May 14, 1976, 1:15034 (ORO-4935-013) 

LANTHANUM OXIDES/ACTIVATION ANALYSIS 

Accurate determination of major oxygen in inorganic and 
organic reagents and industrial materials as a check of purity 
and 1:13747 (CONF-741040-P2) 

LARVAE/BIOLOGICAL RADIATION EFFECTS 

Effects of ionizing radiation on salamander orientation. Final 
report (Ambystoma opacum, A. maculatum, Rava sylvatica; 
gamma radiation), 1:14682 (COO-3486-3) 

IMPLOSIONS 
‘apsule implosion by extremely intense convergent light, 
1:15261 (UCID-15432(Rev.1)) 
LASER IMPLOSIONS/BUBBLES 

Bubbles and their implications for laser-fusion, 1:15266 (UCRL- 
77146) 

LASER IMPLOSIONS/ENERGY TRANSFER 

Energy absorption by laser fusion targets determined by ion 
calorimetry, 1:15164 (UCRL-77068) 

Laser irradiation of parylene disks with a 1.06 ym laser, 1:15264 
(UCRL-77073(Rev.1)) 

LASER IMPLOSIONS/MICROSPHERES 

Permeatign of helium and hydrogen from glass-microsphere laser 

targets, 1:15278 
LASER IMPLOSIONS/RESEARCH PROGRAMS 

Laser m at LASL. Progress report, January 1-June_ 30, 
1975, 1:15260 (LA-6050-PR) 

Lasers and laser ications. Narrowband fluorescer used to 
drive an iodine jissociation laser, 1:15263 (UCRL- 
$2000-75-11) 

LASER IMPLOSIONS/REVIEWS 
National laser-fusion program: an overview, 1:15270 
IMPLOSIONS/TH RMONUCLEAR REACTIONS 
thermonuclear burn of DT-microspheres, 1:15268 
LASEI IMPLOSIONS/X-RAY SPECTRA 

X-ray microscopy of laser fusion targets in four energy bands 

from 0.7 to 4.0 keV, 1:15166 (UCRL-77082) 
LASER ISOTOPE SEPARATION 

Isotopically selective ionization by interaction of the 

multiparticle type (Patent), 1:12577 (UCRL-Trans-1 1003) 
LASER ISOTOPE SEPARATION/EFFICIENCY 

Multifrequency radiation pressure laser, isotope separation, 

1:12640 


LASER MIRRORS/DESIGN 
Optical reflector for lasers (Patent), 1:13953 
LASER MIRRORS/FABRICATION 
Method of forming laser components (Patent), 1:13952 
Tests of ellipsoidal mirrors, 1:13942 (UCRL-50016-75-3) 
Theoretical tool movement required to diamond turn an off-axis 
paraboloid on axis, 1:13944 (UCRL-51984) 
LASER MIRRORS/PERFORMANCE TESTING 
Laser damage of diamond-turned and polished metal mirrors, 
1:13943 (UCRL-50016-75-3) 
LASER MIRRORS/SURFACE FINISHING 
= window surface finishing and San hnology. Final 
rt, | May 1973-31 Jan 1975, 1:13931 (AD/A-007791) 
LASE RADIATION/FOCUSING 
Laser beam control device (Patent), 1:13949 


LAWRENCIUM 256/ALPHA DECAY 


LASER RADIATION/WAVE PROPAGATION 
Numerical studies of the interplay between self-phase 
=. and dispersion for intense plane-wave laser pulses, 


mics of a focused discharge. Final scientific report, 1 Feb 
ics of a foc isc , scie 
1970-31 Jan 1975, 1:15177 (AD/A-009646) 
LASER-PRODUCED PLASMA/RESEARCH PROGRAMS 
Laser program at LASL. Progress report, January 1-June 30, 
1975, 1:15260 (LA-6050-PR) 
Lasers for laser fusion, 1:15273 
LASER-RADIATION HEATING 
Evidence of localized heating in CO,-laser-produced plasmas, 
1:15162 


See also CARBON DIOXIDE LASERS 
CARBON MONOXIDE LASERS 
CHEMICAL LASERS 
DYE LASERS 
GAS LASERS 
NEODYMIUM LASERS 
SEMICONDUCTOR LASERS 
SOLID STATE LASERS 
LASERS/BIBLIOGRAPHIES 
Ultraviolet and x-ray lasers. A bibliograph: ae with abstracts. 
Soest period covered: 1964-August 1975, 1:13941 (NTIS/PS- 
75/738) 
LASERS/LASER MIRRORS 
Laser window surface finishing and coating technology. Final 
1 May 1973-31 Jan 1975, 1:13931 (AD/A-007791) 
LASERS/OPTICAL SYSTEMS 
Pump-induced optical distortions in disk amplifier modules: 
holographic and interferometric measurements, 1:15277 
Staging with spatial filters, 1:15262 (UCID-17071) 
LASERS/PHOTOMETRY 
Laser flow microphotometry for rapid analysis and sorting of 
mammalian cells (X and gamma radiation), 1:14658 (LA-UR- 
76-673) 
LASERS/RESEARCH PROGRAMS 
Theoretical Division annual report, FY 1975 (LASL), 1:14974 
(LA-6193-PR) 
LASERS/TIMING CIRCUITS 
Timing of laser pulses. Technical report, 1:13934 (AD/A- 
008255) 
LASERS/TUNING 
Surface acoustic wave tuned laser (Patent), 1:13950 


LASERS/WINDOWS 
ical materials characterization. Semiannual technical report, 
1 Jul-31 Dec 1974, 1:13938 (COM-75-10135) 


LASL 
(Los Alamos Scientific Laboratory.) 
LASL/RADIOACTIVE WASTE “PROCESSING 
Transuranic solid waste treatment studies at Los Alamos, 
1:12605 
LASL/RESEARCH PROGRAMS 
Los Alamos dry geothermal source demonstration project, 
1:12871 (LBL-3099) 
LASL/WATER QUALITY 
Water quality in vicinity of Fenton Hill Site, 1974, 1:14507 (LA- 
6093) 


LATTICES (REACTOR) 
See REACTOR LATTICES 
LAWRENCE BERKELEY LABORATORY/NATURAL 
RADIOACTIVITY 
Analytical approach to environmental radiation measurements, 
1:14444 
LAWRENCE BERKELEY LABORATORY/RESEARCH 
PROGRAMS 
LBL-UCB —e power development program, 1:12860 
(LBL-3099) 
LAWRENCE LIVERMORE LABORATORY/RADIATION 
HAZARDS 
Atmospheric release advisory capability (ARAC), 1:14398 
LAWRENCE LIVERMORE LABORATORY/RESEARCH 
PROGRAMS 
Lawrence Livermore Laboratory geothermal projects, 1:12870 
(LBL-3099) 
LAWRENCIUM 255/ALPHA DECAY 
Nuclear chemistry (ORNL Chemistry Division Annual 
Report for period ending Nov. 1, 1975), 1:13847 (ORNL- 
S111) 
LAWRENCIUM 256/ALPHA DECAY 
Nuclear chemistry (ORNL Chemistry Division Annual 
nT for period ending Nov. 1, 1975), 1:13847 (ORNL- 
) 
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LAWRENCIUM 257/ALPHA DECAY 
Nuclear chemistry (ORNL ery Division Annual — 
et for period ending Nov. 1, 1975), 1:13847 (ORNL- 
S111) 
LAWRENCIUM 258/ALPHA DECAY 
Nuclear chemistry (ORNL Chemistry Division Annual P: 
a for period ending Nov. 1 “to75 ), 1:13847 (ORNL- 
1) 
LEAD/ABSORPTION SPECTROSCOPY 
Part I. Application of the radio-frequenc 
environmental trace analysis. Part II. 
Hadamard transform techniques to uv-visib 
1:13780 (TID-26947) 
LEAD/ACTIVATION ANALYSIS 
Environmental monitoring near urban lead refineries by photon 
and neutron activation analysis, 1:14354 (CONF-740701- ) 
Environment as reflected in human tissue and hair: a com 
Svo70r) neutron activation analysis), 1:14424 (CONF- 
LEAD/BIOLOGICAL EFFECTS 
Systematic study of biochemical effects of heavy metal pollution. 
Program of the research and preliminary results on cadmium 
and lead (Cd, Zn, Se, Hg, Cr, Pb, V, Ni, Be, '"Cd, *S, Pb, 
rats), 1:14564 (EUR- '5333e) 
LEAD/ECOLOGICAL CONCENTRATION 
Base-line data on soil-plant elemental 
composition, biomass, and soil depth, 1:14451 (CONF- 
7405 13-) 
Geochronology of Lake Michigan sediments: anomalies in lead- 
210 distributions, 1:14470 (ANL-75-3(Pt.3)) 
Heavy-metal concentrations in selected Georgia estuarine 
saan) with comparative food-habit data, 1:14477 (CONF- 


Role of Spartina alterniflora in the flow of lead, cadmium, and 
oa through the salt-marsh ecosystem, 1:14476 (CONF- 
) 
Stable lead geoch of fine-grained sediments in Southern 
Lake Michigan, 1:14469 (ANL-75-3(Pt.3)) 
LEAD/EMISSION SPECTROSCOPY 
Simultaneous determination of wear metals in lubricating oils by 
inductively-coupled plasma-atomic emission spectrometry, 
1:13788 
LEAD/ENVIRONMENTAL EFFECTS 
Contamination of groundwater by heavy metals from the land 
disposal of fly ash. Technical progress report, June 1, 1975- 
February 29, 1976 (As, Ca, Cd, Cr, Cu, Fe, Hg, Pb, Zn), 
1:14494 (COO-2727-3) 
LEAD/MONITORING 
Appendix to Health and Safety Laboratory environmental 
quarterly, December 1, 1975-March 1, 1976 (Tabulated data 
on fallout radionuclides and Pb in environmental samples 
collected from Dec. 1975 through March 1976), 1:14366 
(HASL-302(App.)) 
Environmental monitoring near urban lead refineries by 
and neutron activation analysis, 1:14354 (CONF-740701-) 
LEAD/REFINING 
Environmental monitoring near urban lead refineries by photon 
and neutron activation analysis, 1:14354 (CONF.740701 ) 
LEAD 198/ELECTRON CAPTURE DECAY 
Radiations from the decay of *Pb (Decay schemes), 1:15063 
(COO-1779-49) 
LEAD 199/BETA-PLUS DECAY 
Decay of Pb (Decay scheme), 1:15062 (COO-1779-49) 
LEAD 199/ELECTRON CAPTURE DECAY 
Decay of ‘Pb (Decay scheme), 1:15062 (COO-1779-49) 
LEAD 200/ENERGY-LEVEL TRANSITIONS 
Systematics now available in the Pb-Bi region, 1:15068 (COO- 
1779-49) 
LEAD 201/BETA-PLUS DECAY 
Decay of *"'Pb (Decay scheme), 1:15061 
LEAD 201/ENERGY-LEVEL TRANSITIONS 
a now available in the Pb-Bi region, 1:15068 (COO- 
1779-49) 
LEAD 202/ELECTRON CAPTURE DECAY 
New information about the Pb isomers (Decay scheme), 
1:15064 (COO-1779-49) 
LEAD 202/ENERGY-LEVEL TRANSITIONS 
New information about the Pb isomers (Decay scheme), 
1:15064 (COO-1779-49) 
LEAD 203/ENERGY LEVELS 
Electron capture decay of Bi, 1:15066 (COO-1779-49) 


technique to 
licability of 


spectroscopy, 


LEAD 203/ENERGY-LEVEL TRANSITIONS 
———— now available in the Pb-Bi region, 1:15068 (COO- 
1779-49) 
LEAD 204/ENERGY-LEVEL TRANSITION 
Electron capture decay of *Bi, 1:15065 (C00-1779-49) 
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Systematics now available in the Pb-Bi region, 1:15068 (COO- 
1779-49) 


LEAD 205/ENERGY LEVELS 
Electron capture decay of Bi, 1:15067 (COO-1779-49) 
N and O conversion lines from the 2.3-keV transition in 
1:15060 (COO-1779-49) 
LEAD 205/ENERGY-LEVEL TRANSITIONS 
iy now available in the Pb-Bi region, 1:15068 (COO- 
1779-4 
LEAD 206/ENERGY-LEVEL TRANSITIONS 
Systematics now available in the Pb-Bi region, 1:15068 (COO- 
1779-49) 
LEAD 207/ENERGY-LEVEL TRANSITIONS 
Systematics now available in the Pb-Bi region, 1:15068 (COO- 
1779-49) 
LEAD 207/RADIATION DETECTION 
Cycletic activation in trace element analysis of environmental 
samples (/sup 207m/Pb), 1:14421 (CONF-740701-) 
LEAD 207/RADIOACTIVATION 
Cycletic activation in trace element analysis of environmental 
samples (/sup 207m/Pb), 1:14421 (CONF-740701-) 
LEAD 208/OXYGEN 16 REACTIONS 
Vacuum polarization- and molecular-potential effects in heavy- 
ion scattering, 1:15059 
LEAD 208/PHOTONUCLEAR REACTIONS | 
Systematic discrepancy in photoneutron cross sections for 
medium and heavy nuclei, 1:15031 
LEAD 210/BUILDUP 
Application of natural and fallout radionuclides to studies of 
sedimentation in Lake Michigan (7"°Pb, '*’Cs), 1:14506 
(CONF-740701 -) 
LEAD 210/RADIATION MONITORING 
Health and Safety Laboratory environmental quarterly, 
December 1, 1975-March 1, 1976 (Monitoring of Freon- 11, 
carbon tetrachloride, sulfur hexafluoride, and fallout 
radionuclides in environmental samples collected from Dec. 
1975 through March 1976), 1:14365 (HASL-302) 
LEAD 210/RADIOECOLOGICAL CONCENTRATION 
Distribution of plutonium in Lake Michigan sediments (**Pu, 
* 1:14504 (ANL-75-3(Pt.3)) 
LEAD 212/BIOLOGICAL RADIATION EFFECTS 
Cytogenetic effects of internal alpha emitters on human 
lymphocytes, 1:14723 
LEAD BASE ALLOYS/PRECIPITATION HARDENING 
Hardening from metal interstitials in a face centered cubic 
lattice: Pb-Ag, 1:13635 
LEAD BASE ALLOYS/SEGREGATION 
Effect of solute convection upon macrosegregation of off- 
eutectic composite growth, 1:13615 
LEAD COMPOUNDS/ELECTRICAL PROPERTIES 
Variations in the ferroelectric and piezoelectric properties of 
lead zirconate titanate ceramics containing Cr,O, additions 
(0.05 and 0.20 wt. percent Cr,O;), 1:13705 (LBL-4551) 
LEAD IONS/ION-ION COLLISIONS 
Magnetic splitting of quasimolecular electronic states in strong 
fields, 1:14839 
LEAD ISOTOPES/NEUTRON REACTIONS 
Production of isomers by the cyclic activation method (14.8 
MeV; isomeric cross section ratios), 1:15013 (CONF-740701- 


) 
LEAD SULFIDES/TARGETS 
Making successful sulphide targets, 1:14066 (ANL/PHY/MSD- 
76-1) 
LEAD-ACID BATTERIES/DESIGN 
Lead-acid storage battery capable of activation by the addition 
of electrolyte (Patent), 1:13399 
LEAD-ACID BATTERIES/PLATES 
Formation of battery plates (Patent; 20 to 100 times the usual 
formation current), 1:13410 
LEAK DETECTORS/DESIGN 
Cover-gas hydrogen meter for sodium systems, |: eo 


— ionization leak detector. Annual pi —- rt for 
30, 1975, 1:13027 (W ICD.2 80A43) 
LEATHER/ACTIVATION ANALYSIS 


Development of methods for the neutron activation analysis to 
the determination of essential and toxic trace elements of 
biological and environmental a =. of enzyme 
activity of raw hides, 1:14429 (CONF-740701-) 

LEAVES/ACTIVATION ANALYSIS 

Determination of molybdenum and selenium in 
bioenvironmental samples using neutron activation analysis, 
1:14426 (CONF-740701-) 

LEAVES/BIOMASS 

Seasonal nutrient dynamics of foli 
Branch Watershed, a deciduous 
(ORNL/TM-5S254) 


and litterfall on Walker 
‘orest ecosystem, 1:14433 
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LENS (CRYSTALLINE) 
See CRYSTALLINE LENS 
LEPTON REACTIONS 
See also NEUTRINO REACTIONS 
LEPTON REACTIONS/CAPTURE 
semileptonic weak interactions in nuclei, 
1:1 


See also ELECTRONS 
HEAVY LEPTONS 
MUONS 
LEPTONS/INTERACTIONS 
Unified interactions of leptons and hadrons (Nonabelian gauge 
theory), 1:14898 
LEPTONS/PAIR PRODUCTION 
Direct lepton production and the Drell-Yan mechanism, 1:14904 
W*- pairs and neutral currents at ISABELLE, 1:14916 (BNL- 
20550( Vol.2)) 
LEUKEMIA/RADIOINDUCTION 
Plutonium: a possible leukaemic risk, 1:14719 
Studies on the leukemogenic and immunologic effects of 
radiostrontium (®Sr) and x rays in mice, 1:14668 (CONF- 
740930-) 
LEUKEMIA VIRUS 
See ONCOGENIC VIRUSES 
LEUKOCYTES 
See also LYMPHOCYTES 
LEUKOCYTES/BIOSYNTHESIS 
Biological and chemical properties of a granulocytop 
stimulator from normal marrow cells (Effects of bone marrow 
tissue extract on gr iesis in mice), 1:14629 
LEUKOCYTES/LYSIS 
Increased cytolytic T lymphocyte activity induced by 2- 
mercaptoethanol in mixed leukocyte cultures: kinetics and 
uae mechanisms of action, 1:14572 
OPENIA/RADIOINDUCTION 
Biological consequences of nuclear weapons tests (Effects of 
fallout Sr on leukocyte number), 1:14660 (ERDA-tr-93) 
LEVEL INDICATORS/DESIGN 
Ultrasonic instrument for continuous measurement of sodium 
levels in fast breeder reactors, 1:14277 
LEVITATED TRAINS/PROPULSION 
Linear railroad rolling stock to power DOT's high-speed 
research vehicles., 1:13570 
LI-DRIFTED GE DETECTORS/CRYSTAL DEFECTS 
Semiconductor nuclear radiation detector studies. Final report, 
1:14109 (COM-75-10411) 
LI-DRIFTED GE DETECTORS/DESIGN 
In situ gamma-ray measurement using Ge(Li) detectors, 1:14196 
LI-DRIFTED GE DETECTORS/PERFORMANCE 
249-cm* Ge(Li) detector for medical imaging, 1:14118 
Evaluation of standardized Ge(Li) gamma ray detectors for low 
level environmental measurements, 1:14197 
LI-DRIFTED GE DETECTORS/QUALITY CONTROL 
Semiconductor nuclear radiation detector studies. Final report, 
1:14109 (COM-75-10411) 
LI-DRIFTED GE DETECTORS/TIMING CIRCUITS 
New constant fraction timing system with improved time 
derivation characteristics, 1:14191 
LI-DRIFTED SI DETECTORS/PERFORMANCE 
Comparison of the measurement of beam-current densities in an 
electron mic using a Faraday cup and solid-state 
detector, 1:14168 
LIGASES/BIOLOGICAL EFFECTS 
Role for deoxyribonucleic acid ligase in deoxyribonucleic acid 
So I-dependent repair synthesis in toluene-treated 
~ herichia coli (X radiation), 1:14661 


See VISIBLE RADIATION 
LIGHT EMITTING DIODES/PHYSICAL RADIATION 
EFFECTS 
Effect of ma irradiation on optical isolators (Hewlett- 
Packard 5082-4310 isolator and Texas Instruments TIL-107 
isolator), 1:14231 
LIGHT NUCLEI/NUCLEON REACTIONS 
a phenomena in few-body systems, 1:15090 (LBL- 
) 
LIGHT NUCLEI/PROTON REACTIONS 
Thick target measurement technique for determining nuclear 
reaction rates, 1:1500 
LIGHT PIPES/PHYSICAL RADIATION EFFECTS 
Absorption induced in optical waveguides by pulsed electrons as 
a function of oe mason low dose rate gamma and beta 
rays, and 14 MeV neutrons, 1:14230 


r 


LIGHT WATER BREEDER REACTORS 
See LWBR TYPE REACTORS 


LIQUID SCINTILLATION DETECTORS/CALIBRATION 


LIGHTING SYSTEMS/ENERGY CONSERVATION 
Modification of fluorescent luminaires for energy conservation, 
1:13419 (COM-75-11365) 
LIGNIN/ENZYMATIC HYDROLYSIS 
es studies of the enzymatic hydroloysis of 
int, 1:1 
LIMESTONE/GEOLOGIC DEPOSITS 
Use of lime, limestone and other carbonate material in the coal 
era, 1:12325 
LIMESTONE/USES 
Use of lime, limestone and other carbonate material in the coal 
era, 1:12325 
LINACS 
See LINEAR ACCELERATORS 
LINEAR ACCELERATORS 
See also LAMPF LINAC 
SUPERHILAC 
UNILAC 
LINEAR ACCELERATORS/BEAM DYNAMICS 
Beam dynamics of IPCR(Riken) heavy ion linac, 1:14010 
LINEAR ACCELERATORS/DESIGN 
Electron accelerator for tunneling through hard rock 
(Conceptual design features), 1:14004 (LBL-4231) 
Medical linac design possibilities, 1:14002 (CONF-741040-P2) 
Preliminary design of a 30-MeV deuteron linear accelerator for 
the production of intense beams of high energy neutrons for 
CTR research, 1:15295 (ANL/CTR-75-4) 
LINEAR ACCELERATORS/ELECTRON BEAMS 
Generation of picosecond high intensity beam pulse, 1:14816 
LINEAR ACCELERATORS/PULSE TECHNIQUES 
Optimization of isolated electron pulses in the picosecond range 
from a linear accelerator using a streak camera-TV diagnostic 
system, 1:14009 
LINEAR ACCELERATORS/USES 
Accelerator characteristics as applied to radiation therapy, 
1:13999 (CONF-741040-P2) 
Electron accelerator for tunneling through hard rock 
(Conceptual design features), 1:14004 (LBL-4231) 
LINEAR THETA PINCH DEVICES/NEUTRON SOURCES 
Adaptation of a linear theta-pinch for a FERF, 1:15311 
(ANL/CTR-75-4) 
LINEAR THETA PINCH DEVICES/PHYSICAL RADIATION 
EFFECTS 
Linear theta-pinch neutron source, 1:15310 (ANL/CTR-75-4) 
LIPIDS/CHEMICAL ANALYSIS 
Analysis of mammalian tissue into lipid and lipid-free fractions 
using x and gamma radiation, 1:14561 
EFIED NATURAL GAS/PRODUCTION 
Liquefaction of natural gas by liquid nitrogen in a dual- 
compartmented dewar (Patent), 1:12554 
Liquefaction of natural gas with product used as adsorber 
(Patent), 1:12555 
Removing nitrogen from and subsequently liquefying natural gas 
stream (Patent), 1:12553 
LIQUEFIED NATURAL GAS/PURIFICATION 
Removing nitrogen from and subsequently liquefying natural gas 
stream (Patent), 1:12553 
LIQUEFIED NATURAL GAS/TRANSPORT 
Maritime LNG manual. Manual report, 1:12556 (COM-75- 
10136) 
Process and apparatus for treating and utilizing vaporized gas in 
a ship for transporting liquified gas (Patent), 1:12557 
LIQUEFIED PETROLEUM GASES/TRADE 
Sales of liquefied petroleum gases and ethane in 1974 (Data 
compilation), 1:12539 (NP-20831) 
LIQUID METAL COOLED REACTORS/ELECTROMAGNETIC 
PUMPS 
Liquid-metal 1:13547 
LIQUID METAL FAST BREEDER REACTORS 
See LMFBR TYPE REACTORS 
LIQUID METAL TEST FACILITIES 
See TEST FACILITIES 
LIQUID METALS/CAVITATION 
Cavitation research in Paris: ‘vive la difference’. Conference 
a. 1:13860 (AD/A-006028 ) 
LIQUID METALS/MAGNETOHYDRODYNAMICS 
Liquid-metal magnetohydrodynamics, 1:13547 
LIQUID PHASE ETHANATION PROCESS/RESEARCH 
PROGRAMS 
Liquid phase methanation process, 1:12347 (ERDA-76-30-2) 
LIQUID SCINTILLATION DETECTORS/CALIBRATION 
Absolute calibration of neutron detectors in the 10-30 MeV 
energy range (Associated particle method using D(d,n)*He 
reaction), 1:14113 


L 


LIQUID SCINTILLATION DETECTORS/SPECTRA 150S 


LIQUID SCINTILLATION DETECTORS/SPECTRA 
UNFOLDING 
NE-213 neutron spectrometry system for measurements of 15 
MeV, 1:14181 
WASTES 


See also WASTE WATER 
LIQUID WASTES/ENVIRONMENTAL EFFECTS 
Development of methods and instruments for environmental 
tracer studies, 1:14473 (CONF-740701-) 
LIQUID WASTES/FILTRATION 
tions chemistry, 1:13791 (ORNL-5111) 
LIQUID WASTES/MONITORING 
Development of methods and instruments for environmental 
tracer studies, 1:14473 (CONF-740701-) 
LIQUID WASTES/RADIATION MONITORING 
Methods in environmental sampling for radionuclides, 1:14508 
(UCRL-77722) 
LIQUID WASTES/RADIOSTERILIZATION 
Cold regions iso’ lications, 1:12654 
Optimizing a "CsCl radiation source, 1:12643 
ram for the beneficial use of radioisotopic waste, 1:12645 
LIQUID WASTES/WASTE PROCESSING 
Energy dispersive x-ray fluorescence spectroscopy applied to 
metallic ion scavanging properties of agricultural waste 
roducts, 1:14423 (CONF. 40701-) 
LIQUID-METAL MHD GENERATORS/LIQUID FLOW 
Liquid-metal magnetohydrodynamics, 1:13547 
LIQUIDS 
See also LIQUID METALS 
LIQUIDS/SUPERHEATING 
Superheated liquids (Industrial accidents), 1:13972 
IUM/CORROSIVE EFFECTS 
Lithium-stainless steel corrosion studies, 1:13667 
Stainless-steel weight loss in nitrogen-contaminated liquid 
lithium, 1:13671 
LITHIUM/EQUILIBRIUM 
Chemistry in support of fusion reactor technology (Studies on 
equilibrium in hydrogen-isotope-CTR-blanket systems and 
rmeation of materials by h n i ), 1:13795 
{ORNL-S1 11) 
LITHIUM 6 REACTIONS/PICKUP REACTIONS 
Spectroscopic utility of the two-proton pick-up (®Li, *B) 
reaction, 1:15010 
LITHIUM COMPOUNDS/COMPACTING 
Compaction of lithium aluminate and lithium silicate powders by 
high energy rate compaction and hot pressing, 1:13692 
(BNWL-CC-863) 
Fabrication of ceramic t cores by the pellet process for PT- 
NR-57, 1:13690 (BNWL-CC-428) 
Fabrication of ceramic target cores by the bulk sinter-V IPAC 
rocess for PT-NR-57, 1:13691 (BNWL-CC-429) 
LITHIUM COMPOUNDS/PHYSICAL RADIATION EFFECTS 
Metamictization of lithium niobate by thermal neutrons, 1:13716 
LITHIUM FLUORIDES/CORROSIVE EFFECTS 
Corrosion resistance of type 316 stainless steel to Li,BeF, 


1:13666 
LITHIUM FLUORIDES/EXCITONS 
Thermomodulation study of plasmons and longitudinal excitions 
in alkali halides, 1:15128 
LITHIUM FLUORIDES/PLASMONS 
Thermomodulation study of plasmons and longitudinal excitions 
in alkali halides, 1:15128 
LITHIUM HYDRIDES/EQUILIBRIUM 
Chemistry in support of fusion reactor technology (Studies on 
equilibrium in hydrogen-isotope-CTR-blanket systems and 
rmeation of materials by hydrogen isotopes), 1:13795 
(ORNL-S5S111) 
LITHIUM NITRIDES/FORMATION HEAT 
Lithium nitride (Li,N): standard enthalpy of formation by 
solution calorimetry, !:13733 
LITHIUM NITRIDES/THERMODYNAMIC PROPERTIES 
mars Aug thermal decomposition of Li,N in liquid lithium, 


LITHIUM OXIDES/FORMATION HEAT 
Enthalpy of formation of lithium oxide (Li,O), 1:13732 
LITHIUM SILICATES/COMPACTING 
Compaction of lithium aluminate and lithium silicate powders by 
— energy rate compaction and hot pressing, 1:13692 
( WL-CC-863) 


LIVER/ACTIVATION ANALYSIS 
Determination of molybdenum and selenium in 
bioenvironmental samples using neutron activation analysis, 
1:14426 (CONF-740701-) 
Neutron activation analysis studies of marine biological species 
us), 


and related marine sediments (Microstomus paci 
1:14483 (CONF-740701-) 
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LIVER/BIOLOGICAL RADIATION EFFECTS 
Actinide carcii is: a direct or an indirect radiation effect 
(Pu effects on liver and testes cells in dogs and rodents), 


1:14745 
LIVER/CARCINOGENESIS 
Dotriacontane-16,17-"*C distribution pattern in the i 
system of two hamster ies after passive exposure to 
radioactive labelled e, 1:14627 
LIVER/HISTOLOGY 
Morphol of the canine ( ie) liver, 1:14617 
orpho the canine ( le) liver, 1:14617 
LIVER/PHYSIOLOGY ‘sing 


Indocyanine green labeled with '**1 for d ic studies of the 

LIVER/RADIONUCLIDE KINETICS 

Cellular and extracellular retention and distribution of plutonium 
in rat liver (Pu), 1:14770 

Monomeric plutonium and mouse liver parench cells: 
deposition and DTPA-induced removal, 1:14774 

Progress in the use of pyran copolymers for decorporation of 
polymeric plutonium (Synergistic effects of glucon and 
per polyanionic pyran copolymers DTPA in mouse liver), 
1: 

Subcellular distribution of **Pu(IV) in beagle livers as 
——_ by zonal centrifugation and isoelectric focusing, 
1:14771 

Subcellular distribution of some actinide elements in the beagle 

liver, 1:14772 
LIVER/RADIOSENSITIVITY 

Some similarities of radium and plutonium pry A in the beagle 
and man (Extrapolation of a, **Ra, and from dogs to 
man), 1:14717 

LIVERMORE POOL TYPE REACTOR 
See LPTR REACTOR 
LMFBR TYPE REACTORS 
See also BN-350 REACTOR 
BOR-60 REACTOR 
CLINCH RIVER BREEDER REACTOR 
EBR-2 REACTOR 
ENRICO FERMI-I REACTOR 
FFTF REACTOR 
PFR REACTOR 
PHENIX REACTOR 
LMFBR TYPE REACTORS/BREEDING BLANKETS 

Effect of reactor size on the breeding economics of LMFBR 
blankets, 1:12999 (COO-2250-13) 

Radial blanket design and development. Quarterly por 

rt for period ending August 31, 1975, 1:13026 (WARD- 
RB-3045-11) 
LMFBR TYPE REACTORS/CONTROL ELEMENTS 

Design and fabrication of the second HEDL instrumented 
control materials irradiation test assembly (BICM-2), 1:13184 
(HEDL-SA-793) 

LMFBR reference control materials semi-annual report, 1:13013 
(HEDL-TME-76-12) 

Perfomance analysis of boron carbide in LMFBR, 1:13185 
(HEDL-SA-943) 

Performance analysis of LMFBR control rods, 1:13186 (HEDL- 
SA-944) 

User’s manual for CONROD: a computer = for the design 
analysis of LMFBR control elements, 1131 7 (HEDL-TME- 
75-131) 

LMFBR TYPE REACTORS/DESIGN 

Choice of characteristics of a large fast reactor power plant, 
1:13031 (ANL-Trans-1035) 

LMFBR TYPE REACTORS/EXCURSIONS 

Analysis of a sodium reentry event in the H4 TREAT test, 
1:13338 

Post-test evaluation of transient-ove: 

reirradiated FFTF- fuel, 1:13336 

Suitability of pressurized fresh fuel pins for studying effect of 
plenum-gas release on LOF cladding relocation, 1:13339 

Transient response of clad UO,, 1:13334 

LMFBR TYPE REACTORS/FAILED ELEMENT DETECTION 

Sodium technology technical progress report, April, May, June 
1975, 1:13008 (HEDL-TME-75-64) 

LMFBR TYPE REACTORS/FAILED ELEMENT MONITORS 

Sodium in-pile loop experiment on delayed neutron detector-, 

recipitator-, and cover-gas gamma-ray spectrometer-type fuel 
Failure detection systems, 1:13097 
LMFBR TYPE REACTORS/FISSION CHAMBERS 
Rejection of radio-frequency noise with a wide-band differential 
reamplifier and solid-shielded coaxial input cables, 1:14278 
LMFBR TYPE REACTORS/FUEL ASSEMBLIES 

Computational features of the MELT-III neutronics, thermal- 

hydraulics computer code system, 1:13294 (HEDL-SA-908S) 


er TREAT test E8 on 
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Development of thin shell equations for reactor subassembly 
dynamics, 1:13298 (LA-6217-MS) 
Evaluation of the effects of an integral fin spacer design on 
redicted fuel pin and subassembly duct performance, 
:13007 (HEDL-TME-75-44) 
and new-fuel inspection and handling, 


Model Z account for bypass-fluid and inter-fuel assembly heat 
transfer, 1:13069 

Performance of the environmental instrumented avhomantly 
(XX07) in EBR-II, 1:13073 

Thermal-hydraulic analysis of the XX07 instrumented EBR-II 
subassembly using TH13D, 1:13074 

LMFBR TYPE REACTORS/FUEL CANS 

Cladding ovalities in advanced LMFBR fuel elements, 1:13089 

Modeling of cladding plasticity using the endochronic theory, 
1:13065 

Sensitivity studies of cladding rupture life with sopeet to pellet 
density and cladding for advanced fue 

LMFBR TYPE REACTORS/FUEL CHANNELS 

Experimental and analytical determination of subassembly duct 

response to hydrostatic loading, 1:13054 
LMFBR TYPE REACTORS/FUEL CYCLE 

LMFBR fuel cycle studies progress report, July 1972, No. 41, 
1:12589 (ORNL-TM-3952) 

LMFBR fuel cycle studies progress report, August 1972, No. 42, 
1:12590 (ORNL-TM-3993) 

LMFBR TYPE REACTORS/FUEL ELEMENT CLUSTERS 

Vibration of fuel bundles, 1:12995 (ANL-CT-75-42) 

LMFBR TYPE REACTORS/FUEL ELEMENT FAILURE 

Calculated consequences of sodium-bond loss from advanced 
fuel elements, 1:13051 

Damage parameter computer code, 1:13295 (HEDL-TME-76-8) 

Failure threshold correlation for fast reactor transient overpower 
accident analysis, 1:13293 (HEDL-SA-781) 

Post-failure phenomena in LMFBR top accidents. Quarterly 
progress report, July 1, 1975-September 30, 1975, 1: 13301 
(NP-20784) 

Rates of fission-gas release from failed advanced FBR fuels into 
subassembly coolant channels, 1:13052 

LMFBR TYPE REACTORS/FUEL ELEMENTS 

Oxide fuel dynamics, for the period July 1, 1975-December 31, 
1975. LMFBR fuel analysis: task A, :13017 (NP-20869) 

Postirradiation results and e on of sodium-bonded 
uranium-plutonium carbide fuel elements irradiated in EBR-II. 
Interim report, 1:13015 (LA-6077-MS) 

Recommendations of thermal performance models for LIFE-II, 
1:13014 (HEDL-W/F-732091) 

LMFBR TYPE REACTORS/FUEL MANAGEMENT 

Analytigal approach to radial zoning of large LMFBRs, 1:13057 

Optimum discharge burnup of advanced fueled LMFBRs, 
1:13056 

LMFBR TYPE REACTORS/FUEL PINS 

Effect of coolant velocity and temperature rise on pin diameter 
optimization for advanced fueled LMFBRs, 1:13058 

Internal pressurization in solid fuel due to transient fission-gas 
release, 1:13050 

Transient fission- 

roach, 1:13049 
LM TYPE REACTORS/FUEL-CLADDING INTERACTIONS 

Flash x-ray cinematography, 1:13299 (LA-UR-76-241) 

LMFBR TYPE REACTORS/FUEL-COOLANT INTERACTIONS 

Existence of steady-state fuel-coolant thermal detonation waves, 
1:13303 (NU- 2312-6) 

Liquid-liquid surface impaction. Technical p 

Maen 1, 1975-December 1, 1975, 1: 133 NU.2512 2512-7) 
— theory for vapor explosions, 13302 (NU- 


LMFBR TYPE REACTORS/HEAT EXCHANGERS 
Hydraulic design considerations for a multi-tube sodium 
economizer, 1:1307 
LMFBR TYPE REACTORS/HOT CELLS 
LMFBR spent fuel and new fuel inspection and handling, 


1:13 
LMFBR TYPE REACTORS/IN CORE INSTRUMENTS 
ae development. Fifteenth — report, July- 
September 1975, 1:13002 (GEAP-13825-15) 
LMFB' REACTORS/LEAK DETECTORS 
Cover-gas hyd nm meter for sodium systems, 1:13062 
LMFBR REACTORS/LEVEL INDICATORS 
Ultrasonic instrument for continuous measurement of sodium 
levels in fast breeder reactors, 1:14277 
LMFBR TYPE REACTORS/LOSS OF FLOW 
vin ose fuel motion effects of fresh and preirradiated pins 
1:13340 
flow test Fl on an FFTF- -type fuel element, 1:13337 


release from oxide fuels: a parametric 


LMFBR TYPE REACTORS/REACTOR COOLING 


br a. k cracking in UO, during power transients, 
TREAT: loss-of-flow safety experiment R7, 1:13335 
LMFBR TYPE REACTORS/MELTDOWN 

Experimental study of transient freezing in tube flow, 1:13349 

Investigations of thermite-type chemical reactions to generate 
molten core materials for reactor safety experiments, 1:13348 

Role of energetic mixed-oxide-fuel-sodium thermal interactions 
in liquid metal fast breeder reactor safety, 1:13281 (CONF- 
760328-1) 

Simulation of downward heat transfer from molten onal ie 13352 

Studies on heat removal from heat-generating pools, 1:13353 

Thermohydraulic LMFBR safety experiments. Quarterl iy report, 
July-September 1975, 1:13273 (BNL-50477) 

LMFBR TYPE REACTORS/NEUTRON ABSORBERS 

Status and potential of europium-based fast neutron absorber 
materials, 1:13023 (ORNL/TM-5244) 

LMFBR TYPE REACTORS/NEUTRON DETECTORS 

Fast neutron measurement techniques. Summary report, 1:13012 
(HEDL-TME-75-124) 

LMFBR TYPE REACTORS/NEUTRON REACTIONS 

Precision neutron cross section measurements in support of the 
LMFBR Program. Pr report for January 1, 1975- 
December 31, 1975, 1:15053 (COO-2479-6) 

LMFBR TYPE REACTORS/NUCLEAR FUELS 

Examination of fast reactor fuels, FBR analytical qual 
assurance standards and methods, and cmipied 
development: i. radiation tests. report, October 1- 
December 31, 1975 (UO,; PuO,), 1:13016 (LA-6229-PR) 

LMFBR TYPE REACTORS/PLANNING 

Status of the liquid metal fast breeder reactor program (USA), 

1:13036 
LMFBR TYPE REACTORS/PLUTONIUM RECYCLE 

Cooperative nuclear data and methods development. First 

poy report, July-September 1975, 1:13004 (GEAP- 
14074-1) 
LMFBR TYPE REACTORS/PRIMARY COOLANT CIRCUITS 

Influence of scale size and fluid thermal properties in simulating 
LMFBR outlet plenum behavior, 1:13068 

LMFBR TYPE REACTORS/RADIOACTIVE AEROSOLS 

Aerosol behavior modeling for fast reactor safety. Quarterly 
progress report, October-December 1975, 1:13272 (BMI-X- 
668) 

Work plan: transient release from LMFBR fuel. Addendum 1. 
Investigation of LMFBR aerosol behavior in the Aerosol Test 
Facility, 1:13309 (ORNL-TM-4875(Add.1)) 

LMFBR TYPE REACTORS/REACTOR ACCIDENTS 

Structural mechanics in reactor technology. Transactions of the 
3rd international conference, London, England, September 1- 
5, 1975. Volume 2. Reactor core and coolant circuit. Part E. 
Fast reactor accident analysis, 1:13279 (CONF-750908- 
P2(Pt.E)) 

Work plan: transient release from LMFBR fuel. Addendum 1. 
Investigation of LMFBR aerosol behavior in the Aerosol Test 
Facility, 1:13309 (ORNL-TM-4875(Add.1)) 

LMFBR TYPE REACTORS/REACTOR CHARGING 

MACHINES 

Advanced fuel handling c , 1:13045 

Core unloading schemes, 1:13038 

In-plant fuel handling transport and storage, 1:13039 

Overview of fuel handling requirements and systems, |:13037 

Reactor block and fuel handling, 1:13033 (ANL-Trans-1037) 

LMFBR TYPE REACTORS/REACTOR COMPONENTS 

Engineering technology and development technical progress 

rt, April-June 1975, 1:13009 (HEDL-TME-75-69) 

Irradiation effects on low-friction coatings for LMFBR 
applications, 1:13011 (HEDL-TME-75-108) 

Large components of fast breeder reactors, 1:13035 (ANL- 
Trans-1053) 

Preliminary elevated-temperature core structures design criteria, 
1:13019 (ORNL/TM-4932) 

Sodium technology technical progress pen. April, May, June 
1975, 1:13008 (HEDL-TM TME- 78-64 

Sodium technology some unsolved ~ 1:13032 (ANL- 
Trans-1038) 

LMFBR TYPE REACTORS/REACTOR CONTROL SYSTEMS 

Magnetic Curie point inherent shutdown assembly (ISA) for 
LMFBR plants, 1:13190 

LMFBR TYPE REACTORS/REACTOR COOLING SYSTEMS 

Modeling of cavitation in sodium flow by water flow test in 
prototypical LMFBR components, 1:12996 (ANL-CT-76-27) 

Sodium technology and cover gas seal development programs. 
Annual technical progress report, government fiscal year 
1975, 1:12993 (AI-ERDA-13154) 

Temperature ne te and shaking forces in certain mixing 
tee configurations, 1:13072 
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LMFBR TYPE REACTORS/REACTOR CORE 


LMFBR TYPE REACTORS/REACTOR CORE DISRUPTION 
Analysis of bubble motion and comparison of the results with 
experimental observation, 1:13344 
tus and technique for fast vaporization of simulated 
fel 113388 predi of and fluid 
m.. a rigid two-dimensional vessel 1, 1:13345 
ect of pressure-time hi on ene! itioning in 
subassembly events, 113346 
a results from capacitor discharge vaporization fuel 
isassembly tests, 1:13356 
Fast reactor safety experiment needs and measurement 
requirements, 1:13 (LA-UR-76-378) 
Finite-element analysis of structural in HCDA, 1:13347 
New method for analyzing slug impact and coolant spillage in a 
fast reactor accident, 1:13343 


Radiological assessment models. Fourth som report, June- 
August 1975, 1:13290 (GEAP-14034-4) 

Studies of radiati slled fog formation, 1:13354 

Studies on heat removal from fuel debris with induction 
simulant materials, 1:13350 

ue TYPE REACTORS/REACTOR CORE RESTRAINTS 
‘ore restraint engineering. Fifth quarterly re: , August- 
October 1975.1:1300 (GEAP-14031-5) 
Evaluation of LMFBR transient core restraint response, 1:13064 
Problems in — modeling of fast reactor core restraint 
ms, 1:1 
vanced LMFBR core design. First quarte July- 
September 1975, 1:13005 

GRABOW: semiempirical computer code for analyzing fast 
reactor cores, 1:13055 

Passive calorimetry system for measuri energy 
deposition rates in an LMFBR, 1:13075 

Reactor block and fuel handling, 1:13033 (ANL-Trans-1037) 

LMFBR TYPE REACTORS/REACTOR FUELING 

Advanced fuel handling concept, 1:13085 

Brief description of LMFBR fuel handling systems, 1:13084 

Core unloading schemes, 1:13081 

Overview of fuel handling requirements and , 1:13080 

LMFBR TYPE REACT ORS/REACTOR INSTRUMENTATION 

— and monitoring of a fast reactor, 1:13034 (ANL-Trans- 
1039) 

Sodium ionization leak detector. Annual for 

tiod ending June 30, 1975, 1:13027 (WNICD-2380A43) 
LMFBR TYPE REACTORS/REACTOR INTERNALS 

Evaluation of flow-induced vibration prediction techniques for 

in-reactor com nts, 1:13067 
LMFBR TYPE REACTORS/REACTOR KINETICS 

After PHENIX, what is the importance of nuclear data programs 
for the FBR development, 1:13048 

Applied Physics Division annual report, July 1, 1971-June 30, 
1972, 1:13140 (ANL-8010) 

Cooperative nuclear data and methods development. First 
——— report, July-September 1975, 1:13004 (GEAP- 

-1) 

Fast reactor physics, 1:12994 (ANL-8010) 

Reactor computation methods and , 1:13141 (ANL-8010) 

— a data on the deve' nt of the LMFBR 
industry, 1:1 

LMFBR TYPE REACTORS/REACTOR MATERIALS 

Engineering techno and development technical — 
report, April-June 1975, 1:13009 (HEDL-TME-75-69) 

Fast flux test facility coupon surveillance p (Study of 
physical radiation effects on LMFBR and FFTF component 
materials), 1:13006 (HEDL-TME-72-106(Rev.3)) 

Preliminary elevated-temperature core structures design criteria, 
1:13019 (ORNL/TM-4932) 

Procurement of type 316 stainless steel reference heat for 
LMFBR Research and Development Programs, 1:13022 
(ORNL/TM-5196) 

Reactor steels studies. ress report, July 1974-January 1976, 
1:13632 (UCLA-34P177-23) 

Residual cold work and its influence on tensile properties of 
t 304 and 316 stainless steels, 1:13095 

ium technology program: friction, wear, and self-welding. 
Quarterly progress report for _ ending July 31, 1975, 
1:13025 (WARD-NA-3045-28) 
LMFBR TYPE REACTORS/REACTOR SAFETY 

Advanced safety analysis. Fourth quarterly report, June-August, 
1975, 1:13291 (GEAP-14038-4) 

Fast reactor safety, 1:13332 

safety characterization fires and fast 

ission products. Quarterly technic: ‘ess report, January- 
March 1975, 1:13267 (ALERDA-13148) 
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LMFBR TYPE REA HANDLING 
EQUIPMENT 
Advanced fuel handling concept, 1:13045 
Brief description of LMFBR fuel handling systems, 1:13084 
-o fuel handling transport and storage, 1:13039 
LMFBR spent fuel and new fuel inspection and handling, 
1:13040 
Overview of fuel handli uirements and systems, |:13037 
— TYPE REACTORS/RESEARCH PROGRAMS 
eactor deve ent program progress report, November 1975, 
1:12997 (A 
Reactor development program progress report, December 1975, 
1:12998 (ANL-RDP-46) 
LMFBR TYPE REACTORS/ROD BUNDLES 
Summary of —“ rod bundle mixing data and its 
implications, 1: 1307 
LM TYPE REACTORS/SPENT FUEL CASKS 
In-plant fuel handling transport and storage, |:13039 
Spent and fresh fuel shipping cask considerations, 1:13041 
LMFBR TYPE REACTORS/SPENT FUEL ELEMENTS 
ee and new-fuel inspection and handling, 
1:1 
LMFBR TYPE REACTORS/SPENT FUEL STORAGE 
In-plant fuel handling transport and storage, |:13082 
In-plant fuel handling transport and storage, 1:13039 
LMFBR spent fuel and new fuel inspection and handling, 
1:13040 
Overview of fuel handling requirements and systems, |:13037 
LMFBR TYPE REACTORS M GENERATORS 
Development of a thermal-hydraulic test facility for full-scale 
LMFBR steam generator tubes, 1:13059 
eee deformation of shell: an endochronic solution, 
1:13 
Mechanical properties test data for structural materials. 
Quarterly —— 7 for period ending January 31, 1976, 
1:13594 (ORNL-5112) 


LMFBR TYPE REACTORS/WELDED JOINTS 
Effect of carbon on the creep-rupture properties of 2 1/4Cr-1 
Mo steel weldments, 1:13096 


See LIQUEFIED NATURAL GAS 
LOADING MACHINES (REACTOR) 
See REACTOR CHARGING MACHINES 
LOCAL GROUP 
See GALAXIES 
LOFT REACTOR/LEVEL INDICATORS 
Liquid level detector for reactor environments, 1:13260 
Lort REACTOR/PLANNING 
Quarterly technical report on water reactor safety programs 
sponsored by the Nuclear Regulatory Commission's Division 
of Reactor Safety Research, Fuly-September 1975, 1:13268 
(ANCR-1296) 
LOFT REACTOR/PUMPS 
LOFT — coolant pump separate-effects tests, 1:13202 
(ANCR-1187) 
LONG-LENS SPECTROMETERS 
See MAGNETIC LENS SPECTROMETERS 
LOS ALAMOS MESON PHYSICS FACILITY 
See LAMPF LINAC 
LOSS OF COOLANT/AFTER-HEAT 
Fission product beta and gamma | release. Quarterly 
—— report, July-September 1975 (BWR; PWR), 1:13316 
(ORNL-TM-S5156) 
LOSS OF COOLANT/FISSION PRODUCT RELEASE 
Fission product release from LWR fuel. Quarterly Soe 
report, July-September 1975, 1:13312 (ORNL-TM-5143) 
LOSS OF COOLANT/FUEL ELEMENT FAILURE 
Multirod burst test program. Quarterly progress report, x. 
September 1975 (BWR; PWR), 1:13315 (ORNL-TM-5154) 
LOSS OF COOLANT/HEAT TRANSFER 
Report regarding the Exxon Nuclear yy Emergency Core 
Coolin System Non-Jet-Pump-BWR Fuel Heatup Model, 
1:1332 (PB-240612) 
LOSS OF FLOW/SIMULATION 
Comparative fuel motion effects of fresh and preirradiated pins 
in simulations (LMFBR), 1:13340 
Loss-of-flow test Fl on an FFTF-type fuel element (LMFBR), 
1:13337 
TREAT: loss-of-flow R7 (LMFBR), 1:13335 
LOSS OF FLUID TEST R R 
See LOFT REACTOR 
LOW BTU GAS/CLEANING 
Advanced coal gasification system for electric power generation. 
Quarterly oy ore — first quarter, fiscal year 1976, 
1:12372 (FE-1514-176) 
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LOW BTU GAS/COMBUSTION 
Advanced coal gasification system for eager generation. 
Quarterly mem first quarter, fiscal year 1976, 
1:12372 (FE-1514-176) 
Environmental impact studies related to underground coal 
asification, 1:12384 (TID-27003) 
LOW BTU GAS/DESULFURIZATION 


— coal gasification = for e 
first quarter, 


1: 12372 176) 


Alternate desulfurization techniques for coal gasification projects 
(Holmes-Stretford process), 1:12402 
Desulfurization technology to meet the power demand, 1:12331 
LOW BTU GAS/PRODUCTION 
Advanced coal gasification system for es generation. 
Quarterly ag ao report, first quarter, year 1976, 
1:12372 (FE-1514-176) 


Alternate desulfurization techniques for coal gasification projects 
(Holmes-Stretford process), 1:12402 
Coal gasification combined-cycle system for electric power 
generation, 1:12366 (ERDA-111-75/1) 
In-situ coal gasification an update of the national research 
program, 1:12400 
Low-btu fuel on 1:12367 (ERDA-111-75/1) 
Low-Btu gasi of coal for electricity generation, 1:12365 
(ERDAL 111-75/1) 
Low-Btu gasification of coal for electricity generation, 1:12351 
(ERDA-76-30-2) 
Technical and engineering services, 1:12368 (ERDA-111-75/1) 
LOW LEVEL COUNTERS 
Evaluation of standardized Ge(Li) gamma ray detectors for low 
level environmental measurements, 1:14197 
Proportional counter for monitoring low levels of “Kr and other 
beta- and x-ray-emitting nuclides, 1:14165 
LPTR REACTOR/NEUTRON SPECTRA 
Radiation protection: an unusual problem in tritium dosimetry: 
tritium in glass, 1:15121 (UCRL-5007-75-1) 
LPTR REACTOR/REACTOR EXPERIMENTAL 
3-MW Livermore pool-type reactor neutron 
facility, 1:13258 
LUBRICATING OILS/CHEMICAL ANALYSIS 
Simultaneous determination of wear metals in lubricating oils by 
plasma-atomic emission spectrometry, 
LUBRICATING OILS/COMBUSTION 
Lubricating oil burn-off in Coast Guard power plants, 1:12540 
(AD/A-007313) 
LUCIE-1 REACTOR/SAFETY INJECTIO! 
New ay heat trace control system ce IEEE 338, 
1:1 
LUNAR MATERIALS/CHEMICAL COMPOSITION 
History of Boulder | at Station 2, Apollo 17 based on trace 
element interrelationships, 1:14813 
Labile and nonlabile element relationships among Apollo 17 
samples, 1:14812 
Nuclear chemistry (ORNL Chemistry Division Annual 
port for period ending Nov. 1, 1975), 1:13847 (ORNL- 


LUNAR MATERIALS/ISOTOPE RATIO 
Radioactive isotopes on the Moon, 1:14797 (BNL-20925) 
LUNAR MATERIALS/RADIOACTIVITY 
Radioactive iso’ on the Moon, 1:14797 (BNL-20925) 
LUNAR MATERIALS/SORPTIVE PROPERTIES 
Surface chemistry, 1:13804 (ORNL-5111) 
LUNAR MATERIALS/SURFACE PROPERTIES 
Surface chemistry, 1:13804 (ORNL-5111) 
LUNG CLEARANCE/TRACER TECHNIQUES 
Toxicology: clinical study of pulmonary clearance in monkeys 
and dogs, 1:14632 (LF-tr-117) 
LUNGS/BIOLOGICAL RADIATION EFFECTS 
wen of the lung with static plutonium microemboli, 
Lesions and lung cancers induced in rats by inhaled radon 222 
at various equilibriums with radon daughters, 1:14620 
with static plutonium microspheres (**Pu, 
u), 1:14731 
Relationship of lung cancer induction to inhalation of submicron 
particles, either stable or radioactive, 1:14722 
Repiratory carcinogenesis in rats after inhalation of radioactive 


aerosols of actinides and lanthanides in various 
physicochemical forms (7“Cm, *‘Am, **Pu, *5Pu, 
1:14732 
LUNGS/CARCINOMAS 
Effects on inhaled uranium mine air contaminants in beagle 
dogs, 1:14619 


LYMPHOCYTES/BIOLOGICAL RADIATION EFFECTS 


LUNGS/DENSITY 
Measurement of absolute lung density by Compton-scatter 
densitometry, 1:14607 
LUNGS/NEOPLASMS 
Lesions and lung cancers induced in rats by inhaled radon 222 
at various equilibriums with radon daughters, 1:14620 
Morphogenesis of experimental lung tumors in hamsters: the 
ects of carrier dust (Diethyinitrosamine, 7/su; 
dibenz(c,g) carbazole, dibenz(a,i) pyrene), 1:14626 
Repiratory carcinogenesis in rats after inhalation of radioactive 
aerosols of actinides and lanthanides in various 
hemical forms (Cm, *'Am, “Pu, 
Studies of pulmonary carcinogenesis in rodents followin 
inhalation of transuranic compounds (**Pu, Pu, m), 
1:14 
LUNGS/PATHOLOGICAL CHANGES 
Early patterns of pulmonary cellular in Syrian hamsters 
following plutonium inhalation ( aerosols), 1:14737 
Pulmonary lesions induced by inhaled plutonium in beagles 
(Pu or ™ Pu), 1:14738 
LUNGS/PATHOLOGY 
Effects on inhaled uranium mine air contaminants in beagle 
dogs, 1:14619 
LUNGS/RADIATION DOSE DISTRIBUTIONS 
Personnel monitoring measurements, 1:14675 (UCRL-77816) 
Studies of pulmonary carcinogenesis in rodents following 
inhalation of transuranic compounds (**Pu, “Pu, 
1:14730 
LUNGS/RADIATION DOSES 
Assessment of the radiological impact of **U and daughters in 
cled **U HTGR fuel, 1:12592 (ORNL/TM-5049) 
LUNGS/RETENTION FUNCTIONS 
Relationship of lung cancer induction to inhalation of submicron 
particles, either stable or radioactive, 1:14722 
LUNGS/SCINTISCANNING 
Initial assessment of a simple functional image of ventilation, 
1:14602 
LURGI PROCESS/FLOWSHEETS 
High Btu gas from coal: status and prospects, 1:12382 
(PERC/IC-76-1) 
LWBR TYPE REACTORS/ENVIRONMENTAL IMPACT 
STATEMENTS 
Public hearing record for the public hearing held December 4, 
1975 on the draft environmental statement (August 1975) for 
the Light Water Breeder Reactor program, 1:13001 (ERDA- 


1541) 
LWBR TYPE REACTORS/FUEL CANS 
Plastic anisotropy of polycrystalline Zircaloy (LWBR 
development program), 1:13024 (WAPD-TM-1060) 
LYMPH NODES/BIOLOGICAL RADIATION EFFECTS 
Effects of transuranics on pulmonary lymph nodes of rodents, 
1:14728 (CONF-740930-) 
Histopathologic aspects of radiation effects on lymphatic tissues 
and malignancies, 1:14680 (CONF-740930-) 
Plutonium-induced lymphadenitis in beagles, 1:14729 (CONF- 
740930-) 
Pulmonary lymphatics and radiation, 1:14679 (CONF-740930-) 
LYMPH NODES/DELAYED RADIATION EFFECTS 
Effect of '“Ce inhaled in fused-clay particles on the 
tracheobronchial lymph nodes, 1:14727 (CONF-740930-) 
LYMPH NODES/RADIOACTIVITY 
Studies of plutonium in human tracheobronchial lymph nodes, 
1:14748 (CONF-740930-) 
LYMPH NODES/RADIONUCLIDE KINETICS 
Lymph transport of soluble and insoluble plutonium, 1:14762 
(CONF-740930-) 
Studies of plutonium in human tracheobronchial lymph nodes, 
1:14748 (CONF-740930-) 
Uptake and retention of insufflated tantalum by lymph nodes, 
1:14763 (CONF-740930-) 
LYMPHATIC SYSTEM 
See also LYMPH NODES 
THYMUS 
LYMPHATIC SYSTEM/BIOLOGICAL RADIATION EFFECTS 
Pulmonary lymphatics and radiation, 1:14679 (CONF-740930-) 
LYMPHATIC SYSTEM/RADIONUCLIDE KINETICS 
Lymph transport of soluble and insoluble plutonium, 1:14762 
(CONF-740930-) 
LYMPHOBLASTOMAS 
See LYMPHOMAS 
LYMPHOCYTES/BIOLOGICAL RADIATION EFFECTS 
Cytogenetic effects of internal alpha emitters on human 
lymphocytes, 1:14723 


L 
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LYMPHOCYTES/DELAYED RADIATION EFFECTS 1548 


LYMPHOCYTES/DELAYED RADIATION EFFECTS 
B T ly in pe infant thymic 
irradiation on the circulatin phocytes, 1:14667 
(CONF-740930) 
LYMPHOCYTES/IMMUNE REACTIONS 
In vitro interactions of lymphocytes and cultured cells from 
beagles with plutonium-induced bone tumors, 1:14726 
(CONF-740930-) 
LYMPHOCYTES/LYSIS 
Increased cytolytic T lymphocyte activity induced by 2- 
mercaptoethanol in mixed leuk cultures: kinetics and 
ible mechanisms of action, 1:14572 
LYMPHOCYTES/SENSITIVITY 
Selection of a model system to determine the effects of energy 
roduction by-products on the immune July 1- 
ember 31, 1975, 1:14623 (LA-6238-PR) 
_ LYMPHOCYTES/SURVIVAL TIME 
Cinegepetic effects of internal alpha emitters on human 
mphocytes, 1:14723 
LYM (OGRANULOMAS 
See LYMPHOMAS 
LYMPHOID CELLS 
See LYMPHOCYTES 
LYMPHOMAS/RADIOINDUCTION 
Reticuloendothelial neoplasms in C57 black mice after fast- 
neutron irradiation at low dosage, 1:14681 (CONF-740930-) 
LYMPHOMAS/THERAPY 
Brief communication: the of ted | 


MAGMA SYSTEMS/FEASIBILITY STUDIES 
7 a Energy Research Project. Project summary, July 1, 
1974-June 30, 1975, 1:12862 62 (SAND-75-0451)”" 
MAGMA SYSTEMS/HEAT EXTRACTION 
Magma Energy Research Project. Project summary, July 1, 
1974-June 30, 1975, 1:12862 (SAND-75-0451) 
MAGNESIUM/ACTIVATION ANALYSIS 
Elemental composition of coal mine dust. Re 
investigations, | Jul 1972-31 Dec 1973, 1: 
MAGNESIUM/CHEMICAL REACTIONS 
EPR study of manganese(II) binding to 55'-ATP, hemoglobin, 
and hemocyanin, 1:13824 
MAGNESIUM/DEPOSITION 
Evaporation of high va ressure materials: some prob 
and some 13597 (ANL/PHY/MSD-76-1) 
MAGNESIUM/ECOLOGICAL CONCENTRATION 
Base-line data on everglades soil-plant systems: elemental 
Salis) biomass, and soil depth, 1:14451 (CONF- 


(PB-240145) 


lems 


Chemical composition of white-tailed deer: whole-bod 
concentrations of macro- and micronutrients, |: 14418 
(CONF-7405 13-) 

Effects of age, sex, and pelage oy on the elemental 
of the old-field 14416 (CONF-7405 1 3- ) 

Forest-floor nutrient dynamics in southern Appalachian 
hardwood and white pine plantation ecosystems, 1:14639 
(CONF-7405 13-) 

Litter production, decomposition, and nutrient cycling in a 
mixed hardwood watershed and a white pine wate 

Mineral pathways in small Appalachian streams, 1:144 

(CON "740513-) 

Prediction of ame content in the old-field mouse, 1:14417 
(CONF-7405 13-) 

Seasonal and annual variations in the quantities of nitrogen, 
potassium, phosphorus, magnesium, calcium, and manganese 
reaching the forest floor as mast in Pennsylvania and Vermont 
forests, 1:14637 (CONF-7405 13-) 

MAGNESIUM/EMISSION SPECTROSCOPY 

Simultaneous determination of wear metals in lubricating oils by 
plasma-atomic emission spectrometry, 

: 8 


MAGNESIUM/X-RAY FLUORESCENCE 
Elemental composition of coal mine dust. Re 
investigations, 1 Jul 1972-31 Dec 1973, 1:12422 (PB-240145) 
MAGNESIUM 26/FLUORINE 19 REACTIONS 
Investigation of high-spin states in *Ar, 1:150i2 
MAGNESIUM 26/NITROGEN 14 REACTIONS 


Investigation of high-spin states in Ar, 1:15012 
MAGNESIUM 26/OXYGEN 16 REACTIONS 
Investigation of high-spin states in Ar, 1:15012 
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MAGNESIUM 26/OXYGEN 18 REACTIONS 
wenieanee of high-spin states in *Ar, 1:15012 
MAGNESIUM ISOTOPES/NEUTRON REACTIONS 


Production of isomers by the cyclic activation method (14.8 
MeV; isomeric cross section ratios), 1:15013 (CONF-740701- 
Evaluation of ceramic coatings for coal-conversion plants 
Al,O3.MgO; ZrO,; MgO.ZrO,; 1:12334 (ANL- 
Evaluation of ceramic coatings for coal-con 
AliOs-MgO; MgO.Zr0,; CrC), 
Microstructure —— and stress-stain behavior of a model 
‘aMgSiO,, 1:13698 
Evaluation of ceramic coatings for coal-conversion mdeeee 
on Al,O;.MgO; ZrO,; MgO.ZrO,; CrC), 1:12334 (ANL- 
See also TALC 
MAGNESIUM SILICATES/PHASE 
m M ‘aMgSiO,, 1:13698 
MAGNET COILS/DESICN 
Discrete coil torus with lower field ri , 1:15246 
NS 


) 

MAGNESIUM OXIDES/CORROSION 

) 
MAGNESIUM OXIDES/FABRICATION 

) 

MAGNESIUM OXIDES/PHASE STUDIES 
refractory system 
MAGNESIUM OXIDES ERMAL CYCLING ~ 
MAGNESIUM SILICATES 
STUDIES 
pn ee analysis and stress-stain behavior of a model 

MAGNET COILS/NEUTRON REA 


Uncertainties in calculated heating and radiation damage in the 
toroidal field coil of a tokamak experimental " reactor 
due to neutron cross-section errors, 1:15242 (ORNL/TM- 


5198) 
MAGNET COILS/PHYSICAL RADIATION EFFECTS 


Cross-section sensitivity of the energy deposition and radiation 
damage in the = field coil of a tokamak experimental 
er reactor, 1:15245 
MAGNETIC COILS: 


See MAGNET COILS 
MAGNETIC FIELDS/CHARGED-PARTICLE TRANSPORT 
Coupled electron/photon transport in static external magnetic 
fields, 1:15102 
MAGNETIC FIELDS/PHOTON TRANSPORT 
Coupled electron/photon transport in static external magnetic 
fields, 1:15102 
MAGNETIC FIELDS/SERIES EXPANSION 
Expanded form of magnetic field with median plane, 1:14007 
(ANL-LCT-28) 
MAGNETIC FLUX/MEASURING METHODS 
Direct observation of magnetic flux structures in 
cares (Decoration technique), 1:15132 (ERDA-tr- 


86) 
MAGNETIC LENS. SPECTROMETERS/SUPERCONDUCTING 
MAGNETS 
Superconducting detector magnets: alternatives and choices 
(Superconductin trometers for colliding beam 
ex £4200 (1 1) 
MAG iC MIRRORS 
See also 2X DEVICES 
MAGNETIC MIRRORS/CYCLOTRON INSTABILITY 
Ion cyclotron instabilities in finite beta mirror plasmas, 1:15199 
MAGNETIC MIRRORS/HYBRID SYSTEMS 
Optimizing the mirror (fusion-fission) hybrid reactor for 
lutonium production, 1:15240 (UCRL-76986) 
MAGNETIC MIRRORS/ION SOURCES 
Intense, pulsed, ion-diode sources and their application to mirror 
machines, 1:15147 (UCRL-77156) 
MAGNETIC MIRRORS/MATERIALS TESTING 
Mirror FERF, 1:15312 (ANL/CTR-75-4) 
Studies of a mirror facility for radiation testing of materials, 
PROMETHEUS, 1:15314 (ANL/CTR-75-4) 
User's view of FERF, 1:15313 (ANL/CTR-75-4) 
MAGNETIC MIRRORS/NEUTRAL ATOM BEAM INJECTION 
Optical injection of beams in a mirror well, 1:15154 
MAGNETIC MIRRORS/PLASMA CONFINEMENT 
Particle and energy loss rates in mirror reactors, 1:15156 
MAGNETIC MIRRORS/REMOTE HANDLING EQUIPMENT 
Remote operations in a fusion engineering research facility 
(FERF), 1:15332 
MAGNETIC MONOPOLES/DATA ANALYSIS 
Analysis of a reported magnetic monopole, 1:14911 
MAGNETIC MONOPOLES/FEASIBILITY STUDIES 
Monopole searches at ISABELLE, 1:14087 (BNL- 
20550( Vol.2)) 
MAGNETIC MONOPOLES/PARTICLE KINEMATICS 
Kinematical constraints on the observation of slow monopoles at 


the top of the atmosphere, 1:14900 
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MAGNETIC MONOPOLES/PARTICLE PRODUCTION 
Experimental searches for magnetic mon les (Mass, 
probability, review), 1:14907 (LBL-4665) 
on the observation of slow monopoles at 
atmosphere, 1:14900 
MAGNETIC MO! MONOPOLES/RADIATION DETECTION 
Search for misplaced magnetic monopoles, 1:14906 
MAGNETIC S' OM. RS 
See also MAGNETIC LENS SPECTROMETERS 
MAGNETIC SPECTROMETERS/DESIGN 
Single arm spectrometer to study high P/sub T/ processes near 
90° at IS at ISA’ I: 1:14081 (BNL-20850( Vol. 2)) 
Small angle single arm spectrometer for ISABELLE, 1:14011 
(BNL-20550( Vol.2)) 
MAGNETIC SPECTROMETERS/MODIFICATIONS 
Experiments using a single arm particle ter in the 
intermediate angle region at ISABELLE, 1:14083 (BNL- 
20550( Vol.2)) 
MAGNETIC SPECTROMETERS/OPERATION 
Single particle spectra at high transverse momentum as a 
function of X, 1:14085 (BNL-20550( Vol.2)) 
MAGNETIC SPECTROMETERS/PLANNING 
Versatile central spectrometer for ISABELLE, 1:14089 (BNL- 
20550( Vol.2)) 
MAGNETIC TESTING/EQUIPMENT 
Non-destructive testing: magnetizing equipment for magnetic 
particle inspection. Stationary and transportable equipment 
except transportable magnetic yoke, 1:13979 
MAGNETIC VORTICES 
See MAGNETIC FLUX 
MAGNETOHYDRODYNAMIC GENERATORS 
See MHD GENERATORS 
MAGNETOHYDRODYNAMIC WAVES 
See HYDROMAGNETIC WAVES 
MAGNETOHYDRODYNAMICS 
Mechanisms of magnet dynamic arc-jet acceleration 
processes. Interim scientific report No. 1, 1:14845 (AD/A- 


006234) 
MAGNETOHYDRODYNAMICS/UNSTEADY FLOW 
Application of the ray method to the stationary equations of 
electrodynamics in a conducting liquid, 1:14846 
MAIZE/GENETICS 
Displaced and tandem duplications in the long arm of 
chromosome 10 in maize, 1:14582 
MAIZE/PHENOTYPE 
Displaced and tandem duplications in the long arm of 
chromosome 10 in maize, 1:14582 


MAN 
See also CHILDREN 
INFANTS 
PATIENTS 
PERSONNEL 
WOMEN 


MAN/BIOLOGICAL RADIATION EFFECTS 
Some similarities of radium and plutonium toxicity in the beagle 
and man (Extrapolation of *Ra, **Ra, and from dogs to 
man), 1:14717 
MAN/BODY BURDEN 
Comparison of the late excretion of 7*Ra and *°Pu by man, 
1:14757 
MAN/BONE TISSUES 
Structural variations in spongy bone as revealed by 
measurements of scanning electron micrographs (Structure of 
human bones), 1:14618 
MAN/INTERNAL IRRADIATION 
Theory of the induction of bone cancer by alpha radiation: a 
summary, 1:14721 
MAN/RADIATION DOSE DISTRIBUTIONS 
Dosimetry of **Pu and 7**Ra in man and animals, 1:14718 
MAN/RADIATION DOSES 
Incentives for partitioning high-level waste, 1:12608 (BNWL- 
1927) 
Radiation dosimetry of ™Bi- and *Bi-citrates, 1:14677 
MAN/RADIATION HAZARDS 
Assessment of the radiological i poy of *U and daughters in 
recycled **U HTGR fuel, 1:1259 
Estimated risk to human bone from *Pu, 1:14712 
MAN/RADIONUCLIDE KINETICS 
Chemical form of plutonium in urine (Binding by citrate), 
1:14749 
bere of the late excretion of **Ra and Pu by man, 
1:147 
MAN/SAFETY 
Respirator protection factors, 1:14336 (LA-6084-MS) 


MANGANESE/ACTIVATION ANALYSIS 

Analytical techniques for the determination of 20 trace elements 
in biological samples by means of instrumental thermal 
neutron activation analysis, 1:14422 (CONF-740701-) 

Dem ent of methods for the neutron activation analysis to 

letermination of essential and toxic trace elements of 
ical and environmental sam ication of enzyme 
acti of raw hides, 1:14429 (C NF-740701- ) 

Environmental monitoring near urban lead refineries gh ere 
and neutron activation analysis, 1:14354 (CONF-740701-) 

MANGANESE/CHEMICAL IONS 

EPR study of manganese(II) binding to 55’-ATP, hemoglobin, 

and hemocyanin, 1:13824 
MANGANESE/ECOLOGICAL CONCENTRATION 

Base-line data on everglades soil-plant ms: elemental 
composition, biomass, and soil depth, 1:14451 (CONF- 
7405 13-) 

Chemical composition of white-tailed deer: beng ty 
concentrations of macro- and micronutrients, 1:14418 
(CONF-7405 13-) 

Effects of age, sex, and re phenotype on the elemental 
composition of the ol mouse, 1:14416 (CONF-740513-) 

Prediction of elemental content in the old-field mouse, 1:14417 
(CONF-7405 13-) 

Seasonal and annual variations in the quantities of nitrogen, 
potassium, phosphorus, magnesium, calcium, and man; 
reaching the forest floor as mast in Pennsylvania and Vermont 
forests, 14637 (CONF-740513-) 

MANGANESE/EMISSION SPECTROSCOPY 

Simultaneous determination of wear metals in lubricating oils by 
inductively-coupled plasma-atomic emission spectrometry, 
1:13788 

MANGANESE/MONITORING 
Environmental monitoring near urban lead refineries by 
and neutron activation analysis, 1:14354 (CONF-740701-) 
MANGANESE/OXIDATION 
Removal of manganese from mine waters, 1:12436 
MANGANESE/REMOVAL 
Removal of manganese from mine waters, 1:12436 
MANGANESE/TRANSLOCATION 

Effects of tree species, temperature, and soil on transfer of 
manganese-54 from litter to roots in a microcosm, 1:14641 
(CONF-7405 13-) 

MANGANESE 54/BIOLOGICAL MODELS 
Effects of tree species, temperature, and soil on transfer of 
anese-54 from litter to roots in a microcosm, 1:14641 
(CONF-7405 ) 
MANGANESE 55/NEUTRON REACTIONS 
Neutron cross section of Mn below 240 keV, 1:15022 
MANGANESE ALLOYS/CHEMICAL COMPOSITION 

Relative sputtering yields and quantitative surface analysis by 

Auger spectroscopy, 1:14817 
MANGANESE ALLOYS/SORPTIVE PROPERTIES 

Titanium alloy hydrides: their properties and applications 
(TiFe/sub x/M/sub y/, M = transition, metal, Mn in this 
study), 1:12682 

MANGANESE ALLOYS/SPUTTERING 
Relative sputtering yields and quantitative surface analysis by 
Auger spectroscopy, 1:14817 
MANGANESE COMPLEXES/STRUCTURAL CHEMICAL 
ANALYSIS 
Crystal structure of 5-exo-CH;-C,H;Mn(CO)(NO)P(C,Hs)s, 


1:13827 

MANIPULATORS/DESIGN 

Servoarm: a water hydraulic master-slave manipulator, 1:13922 

Servoarm: a water hydraulic master-slave manipulator, 1:13907 
MANIPULATORS/HYDRAULIC CONTROL DEVICES 

Servoarm: a water hydraulic master-slave manipulator, 1:13922 
MANIPULATORS/OPERATION 

Servoarm: a water hydraulic master-slave manipulator, 1:13922 
MANOMETERS 

See PRESSURE GAGES 
ivestock manure dis; via hydrogasification. Project 
completion report, May 1972-Jun 1974, 1:12718 (PB-239960) 

MANURES/HYDROGENATION 

Livestock manure disposal via hyd ification. 

completion report, May 1972-Jun 1974, 1: 
MANY-BODY PROBLEM 
See also THREE-BODY PROBLEM 
TWO-BODY PROBLEM 

MANY-BODY PROBLEM/PERTURBATION THEORY 

Perturbation theory of effective hamiltonians, 1:15085 
MARCOULE PHENIX REACTOR 

See PHENIX REACTOR 
MARINE ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
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Maryland pioneers state siting program, 1: 
MASKS 
See RESPIRATORS 
MASS SPECTROMETERS 
Mass spectrometer gas analyzer (6 Jun 1974) (Engineeri 
Materials) (206 1:14255 (CAPE-2419) 
MASS SPECTROMETERS/CONTROL SYSTEMS 
Microcomputer-based control and data collection for a mass 


1:14272 
MASS SPECTROMETERS/DATA ACQUISITION SYSTEMS 
Microcomputer-based control and data collection for a mass 
spectrometer, 1:14272 
MASS SPECTROMETERS/PULSE GENERATORS 
Design of a linear ramp current supply for balloon borne 
instruments (For heterodyne laser spectrometer and mass 
ctrometer), 1:14247 (SAND-75-0659) 
termination of plutonium in soils by mass ‘trome 
(Pe), 114440 (CONF.740701.) 
MASS SPECTROSCOPY /BIBLIOGRAPHIES 
Bibliography of mass spectroscopy literature for 1972 compiled 
by a computer method. Volume II. Key Word Out of Context 
(KWOC) Index, 1:13772 (IS-3558(Vol.2)) 
MASS SPECTROSCOPY/RESEARCH PROGRAMS 
Mass and emission spectrometry, 1:13777 (ORNL-5100) 
MASS SPECTROSCOPY /SAMPLING 
Sampling system for mass spectrometry of high boiling mixtures 
using gas chromatography-mass spectrometry (25 
operating temperature), 1:13787 
MASS TRANSFER/MATHEMATICAL MODELS 
Material transport through porous media: a finite-element 
Galerkin model (STORE computer code plus numerous 
subroutine codes), 1:14430 (ORNL-4928) 
MASSACHUSETTS/ELECTRIC POWER 
Economics of nuclear power: a New England perspective, 
1:13511 (NP-20683) 
MASSACHUSETTS/INSOLATION 
Solar radiation availability to various collector geometries: a 
reliminary study, 1:12730 (SAND-76-0009) 
MASSACHUSETTS/NUCLEAR POWER 
Economics of nuclear er: a New England ive, 
1:13511 (NP-20683) 
MATERIAL UNACCOUNTED FOR/ERRORS 
Some things we should have known about calculating LEMUF: 
but didn’t, 1:12622 
MATERIALS/EQUATIONS OF STATE 
H-division quarterly report, October-December 1975 (Lawrence 
Livermore Laboratory), 1:13592 (UCRL-50028-75-4) 
Theoretical Division annual report, FY 1975 (LASL), 1:14974 
(LA-6193-PR) 
MATERIALS/FORECASTING 
Materials for advanced energy technologies, 1:13518 
MATERIALS/OPACITY wi 
Theoretical Division annual report, FY 1975 (LASL), 1:14974 
(LA-6193-PR) 
MATERIALS/TAXES 
An evaluation of the impact of taxation on the 
use of peer and secondary raw materials. Final report, 
1:13477 (PB-240988) 
MATERIALS TESTING 
See also NONDESTRUCTIVE TESTING 
MATERIALS TESTING/OPACITY 
Solar power array for the concentration of energy. Technical 
report covering Task 2. Task 2. Modifications to a specular 
hotometer, 1:12729 (COO-2699-3) 
MATERIALS TESTING/REFLECTIVITY 
Solar power array for the concentration of energy. Technical 
report covering Task 2. Task 2. Modifications to a specular 
hotometer, 1:12729 (COO-2699-3) 
MATERIALS TESTING/RESEARCH PROGRAMS 
Materials Science Division coal technology fourth : cd 
report, July-September 1975, 1:12321 (ANL-76-7) 
MATERIALS ING REACTORS 
Use of fission reactors for CTR bulk radiation effects studies, 
1:15317 (ANL/CTR-75-4) 
MATHEMATICAL MODELS 
See also NUCLEAR MODELS 
PARTICLE MODELS 
STATISTICAL MODELS 
Another look at the concept of ‘’model’’ (Mathematical 
foundation for modeling and simulation), 1:15382 (UCRL- 
77896) 
MATHEMATICAL MODELS/RESEARCH PROGRAMS 
Theoretical Division annual report, FY 1975 (LASL), 1:14974 
(LA-6193-PR) 
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MATHEMATICS/CONSERVATION LAWS 
Finite-difference approximations and entropy conditions for 
shocks, 1:15361 (COO-3077-106) 
nvariance of an inte ave a logari , 1:1538 
MATRICES 
See also HERMITIAN MATRIX | 
MATRICES/COMPUTER CODES 
Explicit inverses of some special matrices (with a few computer 
rograms), 1:15364 (ORNL/CSD-2) 
MAYAGUEZ PUERTO RICO L-77 REACTOR 
See PRNC-L-77 REACTOR 
MEASURING INSTRUMENTS 
See also ACCELEROMETERS 
CALORIMETERS 
DENSIMETERS 
DOSEMETERS 
FLOWMETERS 
INTERFEROMETERS 
LEVEL INDICATORS 
PHOTOMETERS 
PRESSURE GAGES 
PYROMETERS 
RADIATION DETECTORS 
RADIATION MONITORS 
RADIOMETERS 
RADIOMETRIC GAGES 
SEISMOGRAPHS 
SPECTROMETERS 
SPECTROPHOTOMETERS 
THERMOCOUPLES 
THICKNESS GAGES 
MEASURING INSTRUMENTS/SPECIFICATIONS 
Chemiluminescent approach to measurement of strong acid 
aerosols, 1:14380 
Hazards control progress report No. 51, July-December 1975, 
1:14338 (UCRL-50007-75-2) 
MECHANICAL STRUCTURES/DEFORMATION 
Nonlinear dynamics by mode superposition, 1:13878 
MECHANICAL STRU RES/SEISMIC EFFECTS 
Comparison of methods of solving the earthquake r of 
structures with foundation flexibility, 1:13869 (UCRL-51986) 
MECHANICAL STRUCTURES/STRESS ANALYSIS 
Transient response of three-layered rings, 1:13862 (SAND-75- 
0522) 
MECHANICAL TRANSMISSIONS/RESEARCH PROGRAMS 
Ford/ERDA continuously variable transmission. Phase I. 


Transmission design. ey report No. 6, October 1- 
1:13572 (COO-2674-6) 


December 31, 19 
MECHANICS 
See also ELECTROMECHANICS 
FLUID MECHANICS 
QUANTUM MECHANICS 
MECHANICS/RESEARCH PROGRAMS 
H-division quarterly report, October-December 1975 (Lawrence 
Livermore Laboratory), 1:13592 (UCRL-50028-75-4) 
MEDICINES 


See also CORE CATCHERS 
Advanced safety analysis. Fourth quarterly report, June-August, 
1975 (LMFBR), 1:13291 (GEAP-14038-4) 
MELTDOWN/AFTER-HEAT REMOVAL 
Experimental study of transient freezing in tube flow (LMFBR), 
1:13349 
Studies on heat removal from heat-generating pools (LMFBR), 
1:13353 
MELTDOWN/FUEL-COOLANT INTERACTIONS 
Role of energetic mixed-oxide-fuel-sodium thermal interactions 
in liquid metal fast breeder reactor safety, 1:13281 (CONF- 
760328-1) 
MELTDOWN/HEAT TRANSFER 
High Rayleigh number convection in enclosed fluid layers with 
internal heat sources. Technical report 3952-1, 1:13305 
(NUREG-75/065 ) 
Thermohydraulic LMFBR safety experiments. Quarterly report, 
July-September 1975, 1:13273 (BNL-50477) 
MELTDOWN/HYDRAULICS 
Thermohydraulic LMFBR safety cogesuaet. Quarterly report, 
July-September 1975, 1:13273 (BNL-50477) 
MELTDOWN/RESEARCH PROGRAMS 
Energy balances after hypothetical RPV failure (LWR), 1:13365 
(SAND-76-602 1 ) 
Proposal on establishing the composition of the core melt and of 
the reactor concrete for the purposes of investigating the 
interaction between core melt and concrete within t 


See DRUGS 
MELTDOWN 
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framework of research project RS.154 (LWR), 1:13366 
(SAND-76e6022) 
Studies of Zr-free molten core material (LWR), 1:13367 
(SAND-76-6019) 
Study of the interaction between molten core material and 
reactor concrete (LWR), 1:13364 (SAND-76-6020) 
MELTDOWN/SIMULATION 
Investigations of thermite-type chemical reactions to generate 
molten core materials for reactor safety experiments 
(LMFBR), 1:13348 
Simulation of downward heat transfer from molten fuel 
(LMFBR), 1:13352 
MEMBRANES 
See also CELL MEMBRANES 
MEMBRANES/PERMEABILITY 
Dynamics of permeable membranes in microwave spectrome 
— (For trace gas monitoring), 1:14252 (UCID- 
1 ) 


MEMORY DEVICES 
See also SEMICONDUCTOR STORAGE DEVICES 
MEMORY DEVICES/JOSEPHSON JUNCTIONS 
ens ‘weak link’ with bistable-memory properties., 
MERCAPTANS 
See THIOLS 
MERCURY/ABUNDANCE 

Stabilization and determination of n quantities of 

mercury in water, 1:14472 (CONF-740701-) 
MERCURY/ACTIVATION ANALYSIS 

Analytical techniques for the determination of 20 trace elements 
in biological samples by means of instrumental thermal 
neutron activation analysis, 1:14422 (CONF-740701-) 

Environment as reflected in human tissue and hair: a comparison 
(Thermal neutron activation analysis), 1:14424 (CONF- 
740701-) 

Examination of some current procedures for trace mercury 
determination: the advantage of neutron activation and x-ray 
counting, 1:14420 (CONF-740701-) 

Mercury, arsenic, cadmium, and cobalt determinations in the 
average Puerto Rican diet using instrumental neutron 
activation analysis, 1:14427 (CONF-740701-) 

Neutron activation analysis studies of marine biological species 
and related marine sediments (Microstomus i » 
1:14483 (CONF-740701-) 

MERCURY/ATOM-MOLECULE COLLISIONS 

Chemical physics, 1:13803 (ORNL-5111) 

MERCURY/BIOLOGICAL EFFECTS 

Behavioral effects of mercury and methylmercury, 1:14540 

Systematic study of biochemical effects of heavy metal pollution. 
Program of the research and preliminary results on cadmium 
and lead (Cd, Zn, Se, Hg, Cr, Pb, V, Ni, Be, ‘Cd, *S, Pb, 
rats), 1:14564 (EUR'5333e) 

MERCURY/BUILDUP 

Accumulation of mercury in fish (Poecilia reticulata; “Hg 

tracer technique), 1:14484 (CONF-740701-) 
MERCURY/CHEMICAL ANALYSIS 

Sa determination of mercury in rocks and coal, 

1:12426 
MERCURY/ECOLOGICAL CONCENTRATION 

Heavy-metal concentrations in selected Georgia estuarine 

organisms with comparative food-habit data, 1:14477 (CONF- 


7405 13-) 
MERCURY/ENVIRONMENTAL EFFECTS 
Contamination of groundwater by heavy metals from the land 
di | of fly ash. Technical ress —s June 1, 1975- 
February 29, 1976 (As, Ca, Ca. Cr, Cu, Fe, Hg, Pb, Zn), 
1:14494 (COO-2727-3) 
MERCURY/FLOW RATE 
Velocity measurements for bu -induced flow in mercury 
adjacent to verticai single cylinders, 1:13973 
MERCURY/HEALTH HAZAR 
Mercury, arsenic, cadmium, and cobalt determinations in the 
average Puerto Rican diet using instrumental neutron 
activation analysis, 1:14427 (CONF-740701-) 
MERCURY/NATURAL CONVECTION 
Velocity measurements for buoyancy-induced flow in mercury 
adjacent to vertical single cylinders, 1:13973 
MERCURY/REMOVAL 
Mobilization of mercury from freshwater sediments by humic 
acid, 1:14480 (CONF-7405 13-) 
MERCURY/SPECTROSCOPY 
Spectrographic determination of mercury in rocks and coal, 
1:12426 
MERCURY/STANDARDS 
Stabilization and determination of yey quantities of 
mercury in water, 1:14472 (CONF-740701-) 


METALS/ACTIVATION ANALYSIS 


MERCURY COMPOUNDS 

See also ORGANIC MERCURY COMPOUNDS 
MERCURY COMPOUNDS/ION EXCHANGE 
ay. 1:13791 (ORNL-S5111) 


See HAMSTERS 
MESON RESONANCES 
See also D-1285 RESONANCES 
F-1260 RESONANCES 
OMEGA-784 RESONANCES 
Q RESONANCES 
RHO-765 RESONANCES 
MESON RESONANCES/DECAY 
New particle searches and discoveries at SPEAR, 1:14886 
MESON RESONANCES/ELECTROPRODUCTION 
Gauge fields and strong interactions (Quark-antiquark bound 
states), 1:14932 (FERMILAB-Lec-75/02-THY ) 
MESON RESONANCES/PARITY 
Amplitude analysis for the reaction 7*p yields 7+m~7°A** at 7 
GeV/c (Isobar model), 1:14952 
MESON RESONANCES/PARTICLE PRODUCTION 
Exotic N anti N resonances, 1:14942 (ANL/HEP-CP-75-58) 
Photoproduction of psi, psi’, and a search for new particles at 
SLAC (Review), 1:14890 
Recent results for e*e~ annihilation at SPEAR, 1:14944 
Search for exotic mesons at SLAC (8.4 and 14 GeV/c, review), 
1:14882 (ANL/HEP-CP-75-58) 
MESON RESONANCES/SPIN 
Amplitude analysis for the reaction m*p yields 7*a~7°A** at 7 
GeV/c (Isobar model), 1:14952 
MESON-BARYON INTERACTIONS 
See also MESON-NUCLEON INTERACTIONS 
MESON-BARYON INTERACTIONS/SCATTERING 
AMPLITUDES 
Resonance-sum model for Reggeization in the scattering of 
particles with arbitrary spin, 1:14967 
MESON-NUCLEON INTERACTIONS 
See also KAON-NUCLEON INTERACTIONS 
PION-NUCLEON INTERACTIONS 
MESON-NUCLEON INTERACTIONS/TOTAL CROSS 
SECTIONS 
T ical dual bootstrap model and hadron isions (10 to 
multiplicity ratio, symmetry breaking), 1:14951 
(ORO-3992-251) 
INS 


See also MESON RESONANCES 
POMERANCHUK PARTICLES 
PSEUDOSCALAR MESONS 
MESONS/DECAY 
Study of broken SU(4) sum rules for the 1~~ yields 0-* + y and 
0-* yields 1~~ + y decays, 1:14943 (COO-1545-176) 
METABOLIC DISEASES/DIAGNOSIS 
Clinical “CO, breath tests: methodology and limitations, 
1:14596 (CONF-75 1027-8) 
METACERCARIAE 
See LARVAE 
METAL INDUSTRY/ENERGY CONSERVATION 
The impact of energy shortages on the iron and steel industries. 
Final rt, 1:13532 (PB-238749) 
METAL INDUSTRY/FUEL CONSUMPTION 
The impact of energy shortages on the iron and steel industries. 
Final report, 1:13532 (PB-238749) 
METAL-GAS BATTERIES 
See also NICKEL-HYDROGEN BATTERIES 
METAL-GAS BATTERIES/HYDROGEN STORAGE 
Heat transfer analysis of metal hydrides in metal-hydrogen 
secondary batteries, 1:13411 
METAL-METAL BATTERIES/CORROSION PROTECTION 
Electrochemical investigations on iron/zinc local cells, 1:13403 
METAL-METAL OXIDE BATTERIES 
See also SILVER-ZINC BATTERIES 
METAL-METAL OXIDE BATTERIES/DESIGN 
Rechargeable power source (Li/LiClO,* propylene 
carbonate/V,OC, : PATENT), 1:13401 
METAL-NONMETAL BATTERIES/DESIGN 
Zinc-bromide secondary cell (Patent; C anode, C or Zr cathode 
with ion exchange diaphragm between), 1:13400 
METALS 
See also ACTINIDES 
LIQUID METALS 
RARE EARTHS 
METALS/ACTIVATION ANALYSIS 
Analysis of metallic wear products by fast neutron activation, 
1:13745 (CONF-741040-P2) 
Role of neutron activation analysis in the study of heavy metal 
pollution of a lake-river system, 1:14482 (CONF-740701-) 
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METALS/BIOLOGICAL EFFECTS 

Systematic study of biochemical effects of heavy metal pollution. 
Program of the research and preliminary results on cadmium 
and lead (Cd, Zn, Se, Hg, Cr, Pb, V, Ni, Be, ‘Cd, *S, Pb, 
rats), 1:14564 (EUR-5353e) 

METALS/DIFFUSION 
Diffusion processes in metals (Book), 1:13611 (TT-72-58001) 
METALS/ECOLOGICAL CONCENTRATION 
Systematic study of biochemical effects of heavy metal pollution. 
ram of the research and preliminary results on cadmium 
and lead (Cd, Zn, Se, Hg, Cr, Pb, V, Ni, Be, ‘Cd, *S, Pb, 
rats), 1:14564 (EUR-5353e) 
METALS/EMBRITTLEMENT 

Hydrogen embrittlement of metals. A Bibliography with 
abstracts. Search period covered: 1964-August 1975 (230 
abstracts), 1:13661 (NTIS/PS-75/749) 

METALS/ENVIRONMENTAL EFFECTS 

Contamination wel vere by heavy metals from the land 
di | of fly . Technical progress , June 1, 1975- 
February 29, 1976 (As, Ca, Ca. er. Cu, Fe, Hg, Pb, Zn), 
1:14494 (COO-2727-3) 

METALS/FLUORINATION 
Fundamental studies of metal fluorination reactions. Annual 
rogress report, 1:13797 (COO-2671-i) 

mplantation into metals: compound formation and damage 

production, 1:13672 (CONE-741040-P2) 
METALS/KONDO EFFECT 
KONDO effect in the Anderson model, 1:15123 (CONF- 
751209-21) 
METALS/MELTING 
~ en of transformation and fusion of the metallic elements, 
METALS/PHASE TRANSFORMATIONS 
- = of transformation and fusion of the metallic elements, 
METALS/PHYSICAL RADIATION EFFECTS 

Diffusion processes in metals (Book), 1:13611 (TT-72-58001 ) 

New oy ste scattering facility utilizing a rotating 
anode, pin- collimation and a position-sensitive 
proportional counter (For studying voids in neutron irradiated 
metals and alloys), 1:14264 

Some considerations in the splitting of interstitial frank loops 
formed by irradiation, 1:15126 (LBL-3726) 

METALS/RESEARCH PROGRAMS 

Solid state physics: magnetic phenomena. Final report, 1961- 
1975 (Summaries of research activities at Cornell Univ.), 
1:15124 (COO-3150-38) 

METALS/TOXICITY 

Radioisotopic-excited x-ray fluorescent system for PPM 

measurement of toxic heavy metals, 1:14648 (CONF-740701-) 
METALS/X-RAY EMISSION ANALYSIS 

Interpretation of aerosol trace metal particle size distributions, 
1:14342 (CONF-740701-) 

Trace metals in the St. Louis aerosol, 1:14357 (CONF-740701-) 

METALS/X-RAY FLUORESCENCE ANALYSIS 

Radioisotopic-excited x-ray fluorescent system for PPM 

measurement of toxic heavy metals, 1:14648 (CONF-740701-) 
METHANATION/CATALYSTS 

Pipeline gas by hydrogasification (HYGAS process), 1:12358 

(ERDA-111-75/1) 
METHANATION/COMPUTER CODES 
Organic chemistry, catalysis, and coal research, 1:13821 
(ORNL-S111) . 
METHANATION/FLOWSHEETS 
Liquid phase methanation process, 1:12361 (ERDA-111-75/1) 
METHANATION/PILOT PLANTS 
Liquid phase methanation process, 1:12361 (ERDA-111-75/1) 
METHANE/BIOLOGICAL EFFECTS 
Genetics and complementation of Haemophilus influenzae 


mutants deficient in adenosine 5'-triphosp Pp 
nuclease, 1:14584 
METHANE/COMBUSTION 
Ultraviolet-visible and infrared emission spectra of p ting 


methane-coal-dust inhibitor flames., 1:12450 (BM-RI-7956) 
METHANE/DIFFUSION 
Degasification of the Mary Lee coalbed near Oak Grove, 
efferson County, Ala., by vertical borehole in advance of 
mining., 1:12474 (BM-RI-7968) 
METHANE/MONITORING 


Methane emission from U.S. coal mines in 1973, a survey. 
Information circular 1974, 1:12455 (PB-240154) 

Statistical analysis of methane concentration fluctuations 
produced by incomplete mixing of methane and air at a model 
coal mine working face. Report of investigations, 1974, 
1:12475 (PB-240194) 
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METHANE/PHOTOLYSIS 
Chemical physics, 1:13803 (ORNL-5S111) 
METHANE/PRODUCTION 

Direct production of hydrocarbons from coal-steam ame. 
Final eo Nov 1968-Nov 1973, 1:12380 (PB-239356) 

New possibilities for underground gasification by the pressure 
change process and by injection of heat from nuclear reactors 
(H, especially suitable as gasification agent), 1:12398 (UCRL- 
Trans-10764) 

Production of hydrocarbon gases from oil shale (Patent; low 
molecular weight paraffinic hydrocarbon gases formed from 
preheated and prehydrogenated organic hydrocarbon portion 
of oil shale), 112560 

Thermal efficiency and cost of producing a and other 
synthetic aircraft fuels from coal, 1:1267 

METHANE/RECOVERY 

Literature survey on the removal of methane from coal, 1:13504 

(NP-20684) 
METHANE/RESOURCES 

Literature survey on the removal of methane from coal, 1:13504 

(NP-20684) 
METHANE/SPECIFIC HEAT 

Effect of oxygen-catalyzed nuclear spin conversion on the low 

temperature heat capacity of methane, 1:12716 (LBL-4149) 
METHANOL/PRODUCTION 

Fuel grade methanol from coal for power generation, 1:12722 

Methanol from coal fuel and other applications, 1:12379 
(ORAU-126) 

METHANOL/RADIOLYSIS 

Solvation of electrons in alcohol glasses from 10~* to 10*s after 

pulse radiolysis at 77 K (13 MeV electrons), 1:13844 
METHANOL/REFRACTIVITY 

Observation of the anomalous refractive index of a critical 

binary fluid (Methanol-cyclohexane), 1:13822 
METHANOL/SYNTHESIS 

Sulfur poisoning of catalysts. Quarterly progress report, October 
1-December 31, 1975 (In methanol synthesis from CO and 
H,), 1:12721 (PERC-0060-2) 

METHANOL/USES 

Methanol from coal fuel and other applications, 1:12379 

(ORAU-126) 
5-METHYL URACIL 

See THYMINE 
METHYLBENZENE 

See TOLUENE 
METHYLMERCURY/BIOLOGICAL EFFECTS 

Alkylmercurial encephalopathy in the monkey (Saimiri sciureus 
and Macaca Arctoides); a pe and 
autoradiographic study, 1:1462 

Behavioral effects of mercury and methylmercury, 1:14540 

Role of discriminative stimuli in modulating drug action 
(Pigeons), 1:14539, 

METHYLMERCURY/ECOLOGICAL CONCENTRATION 

Species specific neutron activation of methylmercury, 1:14485 
(CONF-740701-) 

METHYLTETRAH YDROFURAN 
See MTHF 
MHD GENERATORS 
See also COAL-FIRED MHD GENERATORS 
LIQUID-METAL MHD GENERATORS 
MHD GENERATORS/REVIEWS 

Magnetohydrodynamic power generation, 1:13544 (INIS-mf- 

2006 


) 
MHD GENERATORS/SUPERCONDUCTING MAGNETS 
MHD phenomena at high magnetic fields. Interim technical 
report, July 1972-December 1974, 1:13546 (FE-1227-1) 
MHD POWER PLANTS/PLANNING 
Development of design criteria, cost estimates, and schedules for 
an MHD high performance demonstration experiment. Final 
report (LORHO facility at AEDC), 1:13545 (OCR-76) 
MHD POWER PLANTS/TEST FACILITIES 
Development of design criteria, cost estimates, and schedules for 
an MHD high performance demonstration experiment. Final 
report (LORHO facility at AEDC), 1:13545 (OCR-76) 
MICE/GENETIC VARIABILITY 
Pathology of tumors induced in Harwell mice by Pu and **Ra 
(Comparison with C,H and CBA mice), 1:14740 
MICE/IMMUNE REACTIONS 
Autologous immune responses to the major oncornavirus 
lypeptides in unmanipulated AKR/J mice, 1:14612 
MICE/PHYSIOLOGY 
Effects of age, sex, and phenotype on the elemen 
of the mouse, 1:14416 (CONF-740513-) 
Prediction of elemental content in the old-field mouse, 1:14417 
(CONF-740513-) 
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MICE/RADIONUCLIDE KINETICS 
Early retention and distribution of monomeric *’Pu(IV) and 
in C57BL/Do mice, 1:14764 
Radiation effect on *’Ga retention and distribution in mouse 
tissues, 1:14678 (CONF-740930-) 
MICE/RADIOSENSITIVITY 
Pathology of tumors induced in Harwell mice by *°Pu and *Ra 
(Comparison with C,H and CBA mice), 1:14740 
MICHIGAN/ACCIDENTS 
Study on the effects of the energy crisis and 55 mph speed limit 
in Michigan, 1:13472 (PB-241843) 
MICHIGAN STATE UNIV CYCLOTRONS 
See MSU CYCLOTRONS 
MICROELECTRONIC CIRCUITS/ION IMPLANTATION 
— ion implantation machines, 1:13991 (CONF-741040- 


) 
MICROELECTRONIC CIRCUITS/PHYSICAL RADIATION 
EFFECTS 


Radiation hardness of a high moet ECL microcircuit, 1:14233 
MICROELECTRONICS/FABRICATION 
Electronic device fabrication by ion implantation, 1:13992 
(CONF-741040-P2) 
MICROELECTRONICS/ION IMPLANTATION 
Electronic device fabrication by ion implantation, 1:13992 
(CONF-741040-P2) 
MICROSCOPY 
See also ELECTRON MICROSCOPY 
MICROSCOPY /AUTOMATION 
Optical texture measurement of human cells aby Markovian 
analysis (Automated measurements), 1:14548 (UCRL-77823) 
MICROSPHERES/INTRAVENOUS INJECTION 
with static plutonium microspheres (7*Pu, 
u), 1:14731 
MICROSPHERES/LASER IMPLOSIONS 
Tamped burn of DT-microspheres, 1:15268 
MICROTRONS/DESIGN 
Racetrack microtron: its potential in radiation therapy, 1:14001 
(CONF-741040-P2) 
MICROWAVE EQUIPMENT 
Dynamics of permeable membranes in microwave rometer 
(For trace gas monitoring), 1:14252 


) 
MILK/ACTIVATION ANALYSIS 

Mercury, arsenic, cadmium, and cobalt determinations in the 
average Puerto Rican diet using instrumental neutron 
activation analysis, 1:14427 (CONF-740701-) 

MILK/CONTAMINATION 

lodine-129: a study of its transport in the environment and 
distribution in biological systems. ress report, June |, 
1975-May 31, 1976 1277), 1:14390 (COO-2450-3) 

MILK/RADIATION MONITORING 

lodine-129: a study of its transport in the environment and 
distribution in biological systems. Gee report, June I, 
1975-May 31, 1976 (Includes '?71), 1:14390 (COO-2450-3) 

MILK/RADIOACTIVITY 

Appendix to Health and Safety Laboratory environmental 
quarterly, December 1, 1975-March 1, 1976 (Tabulated data 
on fallout radionuclides and Pb in environmental samples 
collected from Dec. 1975 through March 1976), 1:14366 
(HASL-302(App.)) 

Health and Safety Laboratory environmental quarterly, 
December 1, 1975-March |, 1976 (Monitoring of Freon-11, 
carbon tetrachloride, sulfur hexafluoride, and fallout 
radionuclides in environmental samples collected from Dec. 
1975 through March 1976), 1:14365 (HASL-302) 

Radionuclide Py Le a Utah dairy farm (Fallout "Cs and 
Sr), 1:14438 (BNWL-1937) 

MILLING MACHINES/DESIGN 

Machining hyperbolic electrodes with a straight edged tool, 

1:13877 
MILLSTONE-1 REACTOR/RADIOACTIVE EFFLUENTS 

Gas tracer study of roof-vent effluent diffusion at Millstone 

Nuclear Power Station, 1:13199 (NP-20862) 
MILLSTONE-2 REACTOR/RADIOACTIVE EFFLUENTS 

Gas tracer study of roof-vent effluent diffusion at Millstone 

Nuclear Power Station, 1:13199 (NP-20862) 
MILLSTONE-3 REACTOR/RADIOACTIVE EFFLUENTS 
Gas tracer study of roof-vent effluent diffusion at Millstone 
Nuclear Power Station, 1:13199 (NP-20862) 
MINERAL RESOURCES/EXPLORATION 
Mineral and water resources of Nevada, 1:14457 
MINERAL WASTES/LEACHING 
Environmental effects from leaching of coal conversion by- 
products. Progress report, October-December 1975, 1:12431 
2019-2) 
INERALS 


See also TALC 


MODELS (STATISTICAL) 


MINERALS/GEOLOGIC DEPOSITS 
Zonal distribution of elements and minerals in the Allchar 
deposit, 1:14795 (ANL-Trans-1011) 
MINERALS/INDUSTRY 
1972 census of mineral industries. Subject series: fuels and 
electric energy consumed, 1:13538 
MINERALS/MONITORING 
Long-path optical monitoring of urban air pollution, 1:14374 
RL-51898) 
MINERS/INHALATION 
Effects on inhaled uranium mine air contaminants in beagle 


dogs, 1:14619 
MINIATURE SWINE/RADIATION DOSE DISTRIBUTIONS 
Dosimetry of “Pu and 7**Ra in man and animals, 1:14718 
MINING 


See also COAL MINING 
SURFACE MINING 
MINING/ENERGY CONSUMPTION 
1972 census of mineral industries. _ series: fuels and 
electric energy consumed, 1:13538 
MINING/FUEL CONSUMPTION 
1972 census of mineral industries. Subject series: fuels and 
electric energy consumed, 1:13538 
MINING EQUIPMENT/PERFORMANCE TESTING 
Field testing the poe a continuous miner. 
Technical progress —— Drum type with triaxially 
controlled oT 1:12458 (PB-240842) 
MINNESOTA/ENERGY CONSUMPTION 
Digest of energy facts for water resources studies in Minnesota, 
1:13471 (PB-239961) 
MINNESOTA/ENERGY SOURCES 
Digest of energy facts for water resources studies in Minnesota, 
1:13471 (PB-239961) 
MINNESOTA/ENERGY SUPPLIES 
Regional impacts of alternative energy allocation strategies, 
1:13413 (PB-241125) 
MINNESOTA/INFORMATION SYSTEMS 
A regional energy information system for Minnesota: a 
preliminary design, 1:15387 (PB-241124) 
Design considerations for a comprehensive regional ener, By 
information system. Working paper, |: 15386 (F 3) 
Master plan for REIS implementation. Final report, 1:15388 
(PB-241126) 
MINNESOTA/WATER RESOURCES 
Digest of energy facts for water resources studies in Minnesota, 
1:13471 (PB-239961) 
MIRRORS (MAGNETIC) 
See MAGNETIC MIRRORS 
MISSISSIPPI/INDUSTRIAL PLANTS 
Industrial development in the ie area during 1975, 1:13540 
MISSISSIPPI/WATER POLLUTI 
Redistribution of cesium-137 in <r watersheds, 
1:14511 (CONF-7405 13-) 
MITOMYCIN/BIOLOGICAL EFFECTS 
Genetics and complementation of Haemophilus influenzae 
mutants deficient in adenosine 5’-triphosph P 
nuclease, 1:14584 
fe 976 
‘oal techno m pi report for January 1976, 
1:12323 (ORN SRNL/TM-5301) 
MIUS/ECONOMICS 
Economic objectives of utility companies and developers in 
evaluating a MIUS, 1:13431 (NBSIR-75-721) 
MIUS/ENVIRONMENTAL EFFECTS 
MIUS systems analysis: effects of unfavorable 
conditions and building configurations on air quality, 1:12917 
(ORNL/HUD/MIUS-25( Add 
MIUS/RESEARCH PROGRAMS 
Fluidized bed gas turbine experimental unit for MIUS 
applications. Quarterly progress report, April 1, 1975-June 30, 
1995, 1:12464 (ORNL- HUD-MI US-31) 
MIXED OXIDE FUEL FABRICATION PLANTS/ACCOUNTING 
Quantitative evaluation of a real-time material control system for 
a mixed-oxide fuel plant, 1:12624 
MIXTURES/SAMPLING 
General rules for methods of sampling of bulk materials 
(Standard), 1:13743 (BNWL-tr-165) 
MODELS (MATHEMATICAL) 
See MATHEMATICAL MODELS 
MODELS (NUCLEAR) 
See NUCLEAR MODELS 
MODELS (PARTICLE) 
See PARTICLE MODELS 
MODELS (PLASMA) 
See PLASMA SIMULATION 
MODELS (STATISTICAL) 
See STATISTICAL MODELS 
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MODERATING DETECTORS/PERFORMANCE 
Passive environmental neutron dosimeter (Polyethylene- 
moderated fission foil-polycarbonate track oueh, 1:14171 
-) 


See FUNGI 
MOLECULAR FLUORESCENCE S 
See FLUORESCENCE SPECTROSCOPY 
MOLECULAR ORBITAL MODEL 
See MOLECULES 
MOLECULAR STRUCTURE/COMPUTER GRAPHICS 
CRYSNET: a network for crystallographic com m,> ne 13593 
COLLIS! SIO 'S/INF 
Role of energy in reactive molecular scattering: an information- 
theoretic approach, 1:14836 
MOLECULE-MOLECULE COLLISIONS/SCATTERING 
Role of energy in reactive molecular scattering: an information- 
theoretic approach, 1:14836 
MOLECULES/ABSORPTION SPECTROSCOPY 
Isotope shift Zeeman technique for detection of atoms and 
molecules, 1:14350 (CONF-740701-) 
MOLECULES/SPECTRAL SHIFT 
Isotope shift Zeeman technique for detection of atoms and 
molecules, 1:14350 (CONF-740701-) 
MOLTEN SALT COAL GASIFICATION 
Molten salt combustion and gasification process, 1:12363 
(ERDA-111-75/1) 
COAL GASIFICATION PROCESS/PILOT 
Molten salt combustion and gasification 1:12363 
(ERDA-111-75/1) 
MOLTEN SALT COAL GASIFICATION 
PROCESS/RESEARCH PROGRAMS 
Molten salt combustion and gasification process, 1:12363 
(ERDA-111-75/1) 
Molten salt combustion and gasification process, 1:12349 
(ERDA-76-30-2) 
MOLTEN SALT FUELS/REPROCESSING 
Engineering development studies for molten-salt breeder reactor 
rocessing No. 21, 1:12591 (ORNL/TM-4894) 
MOLTEN SALT REACTORS/REACTOR KINETICS 
Nuclear characteristics of a 1000-MW(e) molten-salt breeder 
reactor, 1:1307 
MOLTEN SALTS/CHEMICAL ANALYSIS 
— programs: molten-salt reactor program, 1:13775 (ORNL- 
) 


MOLTEN SALTS/MASS TRANSFER 
Engineering development studies for molten-salt breeder reactor 
processing No. 21, 1:12591 (ORNL/TM-4894) 
MOLTEN SALTS/RAMAN SPECTRA 
Simple Raman cell and furnace usable at temperatures higher 
than 1000° for corrosive melts, 1:13809 
MOLTEN SALTS/RESEARCH PROGRAMS 
Molten-salt systems, 1:13800 (ORNL-5111) 
MOLYBDATES/FORMATION HEAT 
Thermochemistry of molybdates. V. Standard a of 
formation of cesium dimolybdate (Cs,Mo,O;), 1:1 5 
MOLYBDENUM/ACTIVATION ANALYSIS 
Determination of molybdenum and selenium in 
bioenvironmental samples using neutron activation analysis, 
1:14426 (CONF-740701-) 
Neutron activation analysis studies of marine — 
and related marine sediments (Microstomus pacificus 
1:14483 (CONF-740701-) 
MOLYBDENUM/CHEMICAL ANALYSIS 
Chemical composition of white-tailed deer: whole-bod 
concentrations of macro- and micronutrients, 1: 14418 
(CONF-7405 13-) 
Prediction of elemental content in the old-field mouse, 1:14417 
(CONF-7405 13-) 
MOLY BDENUM/CHEMISORPTION 
Electron-stimulated processes at solid surfaces, 1:14818 
MOLY BDENUM/DESORPTION 
Electron-stimulated processes at solid surfaces, 1:14818 
MOLYBDENUM/ECOLOGICAL CONCENTRATION 
Chemical composition of white-tailed deer: whole-body 
concentrations of macro- and micronutrients, 1:14418 
(CONF-7405 13-) 
Effects of age, sex, and notype on the elemental 
composition of the ol mouse, 1:14416 (CONF-740513-) 
Prediction of elemental content in the old-field mouse, 1:14417 
(CONF-740513-) 
MOLYBDENUM/ELECTRON COLLISIONS 
Simultaneous integral measurement of electron energy and 
charge albedos (0.1- to 1.0-MeV electrons), 1:15 
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MOLYBDENUM/MATERIALS TESTING 
DT fusion neutron irradiation of BNL-LASL rconductor 
wires, BPNL molybdenum and nickel, UW-LLL high puriry 
metallic foils, LLL niobium, LLL supracil, and LLL aluminum 
tensile specimens, 1:15330 (UCID-17078) 
MOLYBDENUM/MECHANICAL PROPERTIES 
An experimental investigation of dynamic material properties. 
—ar 1 Sep 1964-30 Nov 1973, 1:13621 (AD/A- 
MOLYBDENUM/NEUTRON REACTIONS 
Calculated composition changes of some refractory metals in a 
fusion reactor environment, 1:15348 
MOLYBDENUM/NEUTRON TRANSPORT 
Cross sections for creation of damage, 1:14999 (LA-tr-76-5) 
MOLYBDENUM /PHYSICAL RADIATION EFFECTS 
Compressive creep of neutron-irradiated molybdenum, 1:13686 
Cross sections for creation of damage, 1:14999 (LA-tr-76-5) 
MOLYBDENUM 100/PROTON REACTIONS 
Effect of inelastic coupling on 0* analog transitions, 1:15035 
MOLYBDENUM 92/PROTON REACTIONS 
Effect of inelastic coupling on 0* analog transitions, 1:15035 
MOLYBDENUM 98/NE ON REACTIONS 
Failure of Bohr’s compound nucleus hypothesis for the 
*Mo(n,y)B‘99Mo reaction, 1:15036 
MOLYBDENUM 98/PROTON REACTIONS 
Effect of inelastic coupling on 0* analog transitions, 1:15035 
YBDENUM ALLOYS 


See also ALLOY-A-286 
INCONEL 718 
STAINLESS STEEL-316 
MOLYBDENUM ALLOYS/GRAIN REFINEMENT 

Grain refinement of titanium alloys. Final technical report, May 
73-Jun 1974, 1:13596 (AD/A-008532) 

MOLYBDENUM ALLOYS/MECHANICAL PROPERTIES 

Strain rate effects in brittle and tough materials. Final 
(AI-V-Ti; Al-V-Sn-Ti; Mo-Ti-U), 1:13620 (AD/A-007141) 

MOLYBDENUM ALLOYS/OXIDATION 

Mechanisms of stress generation-and relaxation during the 

oxidation of U alloys, 1:13665 
MOLYBDENUM ALLOYS/PHYSICAL RADIATION EFFECTS 

Irradiation effects on reactor structural materials. Semiannual 

= rt, March 1975-July 1975, 1:13676 (HEDL- 
MOLYBDENUM ALLOYS/WORK FUNCTIONS 

Work function of the (100) faces of single crystals of refractory 
metal alloys (W-SRe; W-1Ta; Ta-20Mo), 1:13638 (AD/A- 
005967) 

MONITORING 
See also RADIATION MONITORING 
MONITORING/MATHEMATICAL MODELS 
Environmental monitoring problem: optimal solutions for control 
and surveillance applications in the case of infrequent 
sampling, 1:14375 (UCRL-77528) 
MONITORING NETWORK 

See MONITORING 
MONITORS (FAILED ELEMENTS) 

See FAILED ELEMENT MONITORS 
MONITORS (REACTOR) 

See REACTOR CONTROL SYSTEMS 
MONKEYS/NERVOUS SYSTEM DISEASES 

Alkylmercurial encephalopathy in the monkey (Saimiri sciureus 
and Macaca Arctoides); a histopathologic and 
autoradiographic study, 1:14621 

MONKEYS/RADIONUCLIDE KINETICS 

Reassessment of distribution of plutonium in the human body 
based on experiments with non-human primates (Pu 
distribution in bones of cynomologus monkeys), 1:14775 

MONOSACCHARIDES/MEMBRANE TRANSPORT 

Na*-independent, phloretin-sensitive monosaccharide transport 
parrots in isolated intestinal epithelial cells (Chickens), 
1:14 

MONTANA/COAL DEPOSITS 
Coal development information packet, 1:13484 (NP-20690) 
MONTANA/COAL INDUSTRY 

Coal development information packet, 1:13484 (NP-20690) 

Coal development information packet: supplement 1, 1:13485 
(NP-20691) 

Water use and coal development in eastern Montana: water 
availability, water demands and economic impacts. 
Completion report, 1:12470 (PB-241331) 

MONTANA/COAL MINING 
Coal development information packet, 1:13484 (NP-20690) 
MONTANA/WATER RESOURCES 

Water use and coal development in eastern Montana: water 
availability, water demands and economic impacts. 
Completion report, 1:12470 (PB-241331) 
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Water use and coal development in eastern Montana: water 
a? and demands. Completion report, 1:12471 (PB- 
) 
MONTICELLO REACTOR/REACTOR OPERATION 
Semiannual operating report, July-December 1975, 1:13102 
MOS TRANSISTORS/ANNEALING 
Unified model of damage annealing in CMOS, from freeze-in to 
transient annealing, 1:14227 
MOS TRANSISTORS/HOLE MOBILITY 
Hole transport in MOS oxides, 1:13715 
MOS TRANSISTORS/PHYSICAL RADIATION EFFECTS 
Unified model of damage annealing in CMOS, from freeze-in to 
transient annealing, 1:14227 
MOS TRANSISTORS/QUALITY CONTROL 
Process controls for radiation-hardened aluminum gate bulk 
silicon CMOS, 1:14228 
MOS TRANSISTORS/RADIATION HARDENING 
Process controls for radiation-hardened aluminum gate bulk 
silicon CMOS, 1:14228 
Process optimization of radi hardened CMOS integrated 
circuits, 1:14226 
ITOES/PEST CONTROL 
Natural biological contro! of the salt marsh mosquito in the acid 
mine rr swamps of western Kentucky, 1:12441 
MOUNTAINS/ENVIRONMENTAL EFFECTS 
Research on the effect of mountain-valley terrains on dispersion 
of pollutants. Technical progress report, 1 January 1975-1 
Jan 1976, 1:14361 (COO-2455-6) 
MOUNTAINS/METEOROLOGY 
Research on the effect of mountain-valley terrains on dispersion 
of pollutants. Technical progress report, | January 1975-1 
January 1976, 1:14361 (COO-2455-6) 
MOUNTAINS/TOPOGRAPHY 
Research on the effect of mountain-valley terrains on dispersion 
of pollutants. Technical progress report, | January 1975-1 
January 1976, 1:14361 (COO-2455-6) 
MSU CYCLOTRONS/RESEARCH PROGRAMS 
Nuclear chemistry research at Michigan State University. Annual 
fapent for calendar year 1970, 1:15044 (COO-1779-49) 


(Methyltetrahydro -) 
MTHF/RADIOLYS 
Nature of the radicals produced by y radiolysis of 2- 
methyltetrahydrofuran in adamantane. A variable temperature 
comparative study via X-band and Q-band electron spin 
resonance (95-300°K), 1:13846 


See MATERIAL UNACCOUNTED FOR 
MULE DEER 
See DEER 
MULTI-CHANNEL ANALYZERS/DATA PROCESSING 
New gain equation for multichannel pulse analysis, 1:14183 
MULTIGROUP THEORY/ANALYTICAL SOLUTION 
Multigroup neutron transport. I. Full range, 1:15105 
Multigroup neutron transport. II. Half range, 1:15106 
MULTIGROUP THEORY/COMPUTER CODES 
LINX and BINX: CCCC utility codes for the MINX multigroup 
processing code, 1:14981 (LA-6219-MS) 
MULTIPARTICLE SPECTROMETERS/DATA ACQUISITION 
SYSTEMS 
MPS Data Acquisition System, 1:14199 (BNL-20784) 
MULTIPERIPHERAL MODEL 
Dynamical realization of breaking of exchanged = Tighe and 
violation of Zweig’s rule, 1:14931 (COO-1545-165) 
MULTIPLE PRODUCTION/BOOTSTRAP MODEL 
Role of collective phenomena in high-energy multiple 
co (Rapidity cluster decomposition, cross sections), 


MULTIPLE PRODUCTION/FIELD THEORIES 
Relativistic quantum transport theory approach to multiparticle 
production, 1:14965 
MULTIPLE PRODUCTION/PARTICLE RAPIDITY 
Rapidity-density patterns for events in a stochastic-field 
multiparticle theory, 1:14930 (ANL/HEP/PR-76-06) 
MULTIWIRE PROPORTIONAL CHAMBERS 
See also DRIFT CHAMBERS ; 
High efficiency collimator-converters for neutral particle imaging 
with MWPC, 1:14158 
Proportional chamber gamma camera, 1:14159 
MULTIWIRE PROPORTIONAL CHAMBERS/DATA 
ACQUISITION SYSTEMS 
Delay line MWPC hazard signals inspector, 1:14213 
mag computer systems in the laboratory environment, 
tional chamber front end amplifier and pulse shaping 
circuit, 1:14208 


MULTIWIRE PROPORTIONAL CHAMBERS/PERFORMANCE 
rtional counter for monitoring low levels of “Kr and other 
beta- and x-ray-emitting nuclides, 1:14165 
MULTIWIRE PROPORTIONAL CHAMBERS/PULSE 


DISCRIMINATORS 
Four-deep yg and pulse-width scaling discriminator for 
delay line MWPC's, 1:14214 


MULTIWIRE PROPORTIONAL CHAMBERS/PULSE SHAPERS 
rtional chamber front end amplifier and pulse shaping 
circuit, 1:14208 
MULTIWIRE PROPORTIONAL CHAMBERS/READOUT 
YSTEMS 


Deadtimeless shift register style readout scheme for multiwire 
proportional chambers, 1:14209 

Delay line readout technique applied to oe chambers 
using electronegative gas mixtures, 1:14211 

Four-deep charge-time and pulse-width scaling discriminator for 
delay line MWPC’s, 1:14201 (LBL-4624) 

MWwPc instrumentation system with small dead-time and with 
provision for automatic testing and calibration (For high 
counting-rate experiments at FERMILAB), 1:14212 

New monolothic integrated circuit for multiwire proportional 
chamber (MWPC) read-out system, 1:14210 

Two-dimensional proportional chamber readout using digital 
techniques, 1:14207 

MUNICIPAL WASTES/RECYCLING 
Recycling of plastics from urban and industrial refuse., 1:13566 
MUON BEAMS/BEAM MONITORING 

Use of GaSe semiconductor detectors for monitoring high 

energy muon beams, 1:14202 
MUON DETECTION/ACCELERATOR FACILITIES 

Brief comment on large P/sub T/ muons near 90°, 1:14082 
(BNL-20550( Vol.2)) 

MUON DETECTION/SEMICONDUCTOR DETECTORS 

Use of GaSe semiconductor detectors for monitoring high 
energy muon beams, 1|:14202 

MUON PAIRS/PARTICLE PRODUCTION 
Dimunon production by pions and protons, 1:14889 
MUON-NUCLEON INTERACTIONS 
See also MUON-PROTON INTERACTIONS 
MUON-NUCLEON INTERACTIONS/RESEARCH PROGRAMS 

Muon-proton and muon-nucleus scattering (Preliminary results 
of research activities at Brookhaven National Laboratory), 
1:14858 

MUON-PROTON INTERACTIONS/FINAL-STATE 

INTERACTIONS 

Muon proton scattering (Multiple production, structure 
functions, scaling, total cross sections), 1:14920 

MUONS/MAGNETIC MOMENTS 

Photon-photon scattering contribution to the anomalous 

magnetic moment of the muon, 1:14902 
MUONS/PAIR PRODUCTION 

Dimuon production by neutrinos: Test of weak-current models, 
1:14926 

Lepton production in hadron collisions (Review), 1:14862 

Mu-pair production by 150 GeV/c hadrons, 1:14861 

New particle production by neutrons (250 GeV/c, Drell-Yan 
model, cross sections), 1:14888 

MUTAGENS/BIOASSAY 

Detection of carcinogens as mutagens in the 

Salmonella/microsome test: assay of 300 chemicals, 1:14557 
MUTAGENS/CHEMICAL ANALYSIS 

Effect of radiation-sensitive mutations and mut /carcinogens 
on bacterial recombination and mutagenesis. Progress report, 
1:14574 (ORO-4024-5) 

MUTANTS/RADIOINDUCTION 

Improvement of protein content in wheat through mutation 

breeding (Radioinduced mutants), 1:14653 
MUTATIONS 
See also CHROMOSOMAL ABERRATIONS 

Investigations for transmitted genetic effects of hycanthone in 
mice (9H-Thioxanthen-9-one-, |-[[2-(diethylamino) ethyl] 
amino]-4-(hydroxymethyl)), 1:14573 (CONF-75 1031-2) 

MUTATIONS/RADIOINDUCTION 

Isolation and characterization of amber suppressors in yeast (UV 
and x radiation), 1:14663 

UV mutagenesis in radiation-sensitive strains of yeast, 1:14662 

MX DEVICES/DESIGN 

MxX< draft proposal (Mirror fusion experiment using 
and neutral beam injection), 
1:15230 (UCID-17025) 

MYOCARDIUM/SCINTISCANNING 
Myocardial positron scintigraphy with short-lived **Rb (Dogs), 


1:14605 
MYOGLOBIN/CHEMICAL ANALYSIS 
ey diffraction analysis of met myoglobin, 1:14544 (BNL- 
) 


| MYOGLOBIN/CHEMICAL ANALYSIS 

MUF 
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MYOGLOBIN/FOURIER ANALYSIS 
a diffraction analysis of met myoglobin, 1:14544 (BNL- 
) 
MYOGLOBIN/MOLECULAR STRUCTURE 
analysis of met myoglobin, 1:14544 (BNL- 


N-1520 RESONANCES/PARTICLE PRODUCTION 
Isospin-1/2 nucleon-resonance production by a V, A weak 
neutral current, 1:14923 
N-1535 RESONANCES/PARTICLE PRODUCTION 
Isospin-1/2 nucleon-resonance production by a V, A weak 
neutral current, 1:14923 
NAHCOLITE/REMOVAL 
Oil shale conversion process using carbon monoxide and water 
( At 450°C and elevated pressures), 1:12559 (LERC/TPR-75- 


) 
NATO/MEETINGS 
Status report on the Committee on the Challenges of Modern 
Society geothermal pilot study non-electrical project, 1:12887 
NATURAL Gas 
See also LIQUEFIED NATURAL GAS 


GAS/DATA 
nergy information: re to Congress. Quarterly report: third 
— 1975, 1:13414 (PB-242760-03) 

NATURAL GAS/DESULFURIZATION 

eH _ removing elemental sulfur in sour gas wells (Patent), 
NATURAL GAS/ENERGY SHORTAGES 

———_ curtailments: 1975-76 heating system, 1:13505 (PB- 

46231) 

NATURAL GAS/ENERGY SUPPLIES 

Investment and returns in exploration and the impact on oil and 
natural gas supply, 1:13494 (MIT-EL-74-016) 

NATURAL GAS/EX RATION 
Investment and returns in exploration and the impact on oil and 
natural gas supply, 1:13494 (MIT-EL-74-016) 
NATURAL GAS/OFFSHORE DRILLING 
Economic analysis of proposed and interim final effluent 
uidelines of the offshore oil and gas producing industry, 
:13492 (EPA-230/1-75-063) 
NATURAL GAS/POLLUTION REGULATIONS 
Economic analysis of proposed and interim final effluent 
uidelines of the offshore oil and gas producing industry, 
:13492 (EPA-230/1-75-063) 
NATURAL GAS/RESERVES 

Investment and returns in exploration and the impact on oil and 

natural gas supply, 1:13494 (MIT-EL-74-016) 
NATURAL GAS bE ITS/OFFSHORE DRILLING 

Outer Continental Shelf (OCS) oil and gas. An environmental 
assessment. Volume 1. A report to the President by the 
Council on Environmental Guality, 1:13495 (PB-239263) 

Outer Continental Shelf (OCS) oil and gas. An environmental 
assessment. Volume 4. Potential onshore effects of oil gas 
production on the Atlantic and Gulf of Alaska outer 
continental shelf. Final report, 1:13496 (PB-239266) 

NATURAL GAS INDUSTRY/ENVIRONMENTAL IMPACT 

STATEMENTS 

Oil and gas development in the Santa Barbara Channel Outer 
Continental Shelf off California. Final environmental 
statement, Volume 1, 1:12544 (NP-20865-P1) 

Oil and gas development in the Santa Barbara Channel Outer 
‘Continental Shelf off California. Final environmental 
statement, Volume 2, 1:12545 (NP-20865-P2) 

Oil and gas development in the Santa Barbara Channel Outer 
Continental Shelf off California. Final environmental 
statement, Volume 3, 1:12546 (NP-20865-P3) 

NATURAL GAS INDUSTRY/HAZARDS 

Vulnerability of natural gas systems. Final report, 1:13503 
(AD/A-007583) 

NATURAL GAS INDUSTRY/REGULATIONS 

MER: ultimate recovery vs. rate; a reservoir simulation study. 
Volume |. Final report, 1:13497 (PB-239767) 

MER: ultimate recovery vs. rate; a reservoir simulation study. 
Volume 2, appendices. Final report, 1:13498 (PB-239768) 

NATURAL GAS WELLS 

Reopening, testing, and replugging two wells in Illinois making 

them safe to mine out, 1:12451 (CONF-7506120-1) 
NATURAL GAS WELLS/BLOWOUT PREVENTERS 

Method and assembly for controlling blow-outs in oil wells 

(Patent), 1:12500 
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NATURAL GAS WELLS/WELL DRILLING 
Evaluation of permafrost with logs, 1:14297 
NATURAL GAS WELLS/WELL SFIMULATION 
Method of producing natural gas from a subterranean formation 
(Patent; wc. natural gas containing hydrates with electric 
currents), 1:12552 
NATURAL RADIOACTIVITY 
(For unspecified naturally occuring radioisotopes only; not for 
BACKGROUND RADIATION.) 
NATURAL RADIOACTIVITY/RADIATION DOSES 
Natural background radiation in the United States (Radiation 
dose to human lations), 1:14672 (NCRP-45) 
NATURAL RADIOACTIVITY/RADIATION MONITORING 
Stabilized scintillation crystal system for monitoring gamma ray 
exposure in the environment, 1:14162 
NATURAL RADIOACTIVITY/RADIOMETRIC ANALYSIS 
In situ gamma-ray measurement using Ge(Li) detectors, 1:14196 
NAVIGATIONAL INSTRUMENTS/POWER SUPPLIES 
Cold regions isotope applications, 1:12654 
NEBRASKA/INSOLATI 
Solar radiation availability to various collector geometries: a 
preliminary study, 1:12730 (SAND-76-0009) 
NEODYMIUM 139/BETA-PLUS DECAY 
(p,t) reaction on “'Pr (Decay scheme), 1:15051 (COO-1779- 
49 


) 
NEODYMIUM 139/ELECTRON CAPTURE DECAY 
(p,t) reaction on ''Pr (Decay scheme), 1:15051 (COO-1779- 
49 


) 
NEODYMIUM 141/BETA-PLUS DECAY 
Determination of occupation numbers by beta decay in nuclei 
below N=82, 1:15045 (COO-1779-49) 
NEODYMIUM LASERS 
Numerical studies of the roy ay between self-phase 
modulation and dispersion for intense plane-wave laser pulses, 
1:15137 
NEODYMIUM LASERS/DESIGN 
Status of large neodymium glass lasers, 1:15267 (UCRL-77944) 
NEODYMIUM LASERS/ENERGY TRANSFER 
Ce**yieldsNd** energy transfer in silicate glass, 1:13964 
NEODYMIUM LASERS/OPTICAL PUMPING 
Production engineering measure for optical pumps for lasers. 
Canty report No. 6, Oct-Dec 1974, 1:13928 (AD/A- 
007257) 
NEODYMIUM LASERS/OPTICAL SYSTEMS 
CYCLOPS: a 20 cm aperture, two-beam, Nd-glass laser target 
irradiation facility, 1:15265 (UCRL-77085) 
NEODYMIUM LASERS/Q-SWITCHING 
Q-switching device for glass lasers (Patent), 1:13947 
NEODYMIUM LASERS/RESEARCH PROGRAMS 
First quarter FY75 applied optics research report. Quarterly 
report, | Jul-30 Sep 1974, 1:13935 (AD/A-008279) 
Lasers for laser fusion, 1:15273 
NEON/NEUTRINO REACTIONS 
Observation of 4.~e*K/sub s/* events produced by a neutrino 
beam, 1:14867 
NEON/SOLUBILITY 
Pressure dependence of helium and neon solubility in vitreous 
silica, 1:13709 
NEON 20 REACTIONS/FISSION 
Nuclear chemistry (ORNL Chemistry Division Annual Progress 
Report for period ending Nov. 1, 1975), 1:13847 (ORNL- 
S111) 


MS 
See also CARCINOMAS 
LEUKEMIA 
LYMPHOMAS 
SARCOMAS 
NEOPLASMS/BIOLOGICAL RADIATION EFFECTS 
Histopathologic aspects of radiation effects on lymphatic tissues 
and malignancies, 1:14680 (CONF-740930-) 
NEOPLASMS/DIAGNOSIS 
wee multidetector system for tumor scanning, 
214152 


Modified nucleosides in urine: selective removal and analysi 
(Diagnostic applications), 1:14586 (CONF-760336-1) 
NEOPLASMS/ETIOLOGY 
Relationship of lung cancer induction to inhalation of submicron 
particles, either stable or radioactive, 1:14722 
RNA-instructed DNA polymerase activity in. radiation-induced 
osteosarcomas, 1:14720 
NEOPLASMS/RADIOINDUCTION 
Actinide carcinogenesis: a direct or an indirect radiation effect 
(°Pu effects on liver and testes cells in dogs and rodents), 
1:14745 
Cells at risk from bone-seeking radionuclides: a review 
(Sensitivity of bone cells to u and **Ra), 1:14743 
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Influence of tem distribution of alpha dose in bone tumor 
induction ( and *Es), 1:14734 

Irradiation of the lung with static plutonium microemboli, 
1:14736 

beg in patients contaminated with radium (**Ra), 


Pathology of tumors induced in Harwell mice by *Pu and **Ra 
(Comparison with C,H and CBA mice), 1:14740 
Relation of trabecular bone to plutonium and 
radium toxicity (7*Ra and Pu u e and retention by bone 
tissues), 1:14741 
Some similarities of radium and plutonium toxicity in thé 
and man (Extrapolation of 228Ra, and from dogs to 
man), 1:14717 
Theoretical cell alteration model in the context of carcinogenesis 
(Radioinduced carcinogenesis), 1:14744 
NEOPLASMS/RADIOTHERAPY 
Safety analysis of doubly encapsulated **Cf medical sou’ 
(Models ALC, SALC, AT), 1:14710 (SRL-76002) 
NEPTUNIUM/ELECTRODEPOSITION 
Electrolytic fabrication of calibration sources in alpha 
ctrometry, 1:13766 (UCRL-Trans-10983) 
NEPTUNIUM/X-RAY SPECTRA 
Chemistry of transuranium elements, 1:13852 (ORNL-5111) 
NEPTUNIUM 237/NEUTRON REACTIONS 
a ey of yields from neutron-induced fission of **Th, 
U, "Np, “*U, and **Pu measured radiochemically at 
Los Alamos, 1: 15077 (LA-6129) 
NEPTUNIUM OXIDES/MOLECULAR STRUCTURE 
Chemistry of transuranium elements, 1:13852 (ORNL-5111) 
NEUROSPORA/MUTANTS 
Cyanide-resistant respiration of a Neurospora crassa membrane 
mutant, 1:14614 
NEUROSPORA/RESPIRATION 
Cyanide-resistant respiration of a Neurospora crassa membrane 
mutant, 1:14614 
NEUTRAL CURRENTS 
(Neutral currents occur in a ta 27, where a lepton scatters off 
another particle, does not change its charge, and a heavy neutral 
particle is exchanged between the lepton and the particle from 
which it scatters.) 
See also WEAK NEUTRAL CURRENTS 
NEUTRAL CURRENTS/PROTON-PROTON INTERACTIONS 
ba irs and neutral currents at ISABELLE, 1:14916 (BNL- 
50(Vol.2)) 
NEUTRAL CURRENTS/REVIEWS 
Theoretical interpretation of neutrino experiments, 1:14857 
NEUTRINO REACTIONS/CROSS SECTIONS 
Neutrino flow and the collapse of stellar cores, 1:14802 
NEUTRINO REACTIONS/PARTICLE PRODUCTION 
Observation of u~e*K/sub s/* events produced by a neutrino 
beamg1:14867 
NEUTRINO REACTIONS/REVIEWS 
Weak ram semileptonic weak interactions in nuclei, 
1:14921 
NEUTRINO-NEUTRON INTERACTIONS/CROSS SECTIONS 
Recent results from the Brookhaven National Laboratory 7’ 
bubble chamber, 1:14864 
NEUTRINO-NUCLEON INTERACTIONS 
See also ANTINEUTRINO-NUCLEON INTERACTIONS 
NEUTRINO-NEUTRON INTERACTIONS 
NEUTRINO-PROTON INTERACTIONS 
NEUTRINO-NUCLEON INTERACTIONS/BARYON 
RESONANCES 
New particle neutrinos (Review), 1:14859 
NEUTRINO-NUCLEON INTERACTIONS/COHERENT 
PRODUCTION 
Simultaneous production of two muons by high energy neutrinos 
and antineutrinos, 1:14860 
NEUTRINO-NUCLEON INTERACTIONS/CROSS SECTIONS 
a charm production in exclusive neutrino reactions, 
1:14 
NEUTRINO-NUCLEON INTERACTIONS/CURRENTS 
Recent results from the ee National Laboratory 7’ 
bubble chamber, 1:14 
NEUTRINO-NUCLEON INTERACTIONS/FINAL-STATE 
INTERACTIONS 
Search for new interactions in high energy neutrino collisions, 
1:14863 
NEUTRINO-NUCLEON INTERACTIONS/INCLUSIVE 
INTERACTIONS 
Evidence against 1.8-GeV/c? heavy charged muons, 1:14925 
NEUTRINO-NUCLEON INTERA ONS/PAIR PRODUCTION 


oe production by neutrinos: Test of weak-current models, 
NEUTRINO-NUCLEON INTERACTIONS/REVIEWS 
Theoretical interpretation of neutrino experiments, 1:14857 
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NEUTRINO-NUCLEON INTERACTIONS/THRESHOLD 
ENERGY 
Search for new interactions in high energy neutrino collisions, 


1:14863 
NEUTRINO-NUCLEON INTERACTIONS/TOPOLOGY 
Search for new interactions in high energy neutrino collisions, 
1:14863 
NEUTRINO-NUCLEON INTERACTIONS/WEAK NEUTRAL 
CURRENTS 
Theory of neutral currents and anomalous neutrino interactions 
(Weinberg lepton model, charmed and strange quarks, weak 
currents, p ao events), 1:14919 
NEUTRINO-PROTON INTERACTIONS/CROSS SECTIONS 
Recent results from the Brookhaven National Laboratory 7’ 
bubble chamber, 1:14864 
NEUTRINO-PROTON INTERACTIONS/INCLUSIVE 
INTERACTIONS 
Inclusive strange-particle production by vp interactions in the 
10-200-GeV region, 1:14866 
NEUTRINO-PROTON INTERACTIONS/MULTIPLE 
PRODUCTION 
Multiplicity distributions in high-energy neutrino interactions, 


NEUTRINO-PROTON INTERACTIONS/PARTICLE 
KINEMATICS 
Observation of 4~e*K/sub s/° events produced by a neutrino 
beam, 1:14867 
NEUTRON DETECTION/FISSION CHAMBERS 
Design and optimization of fission counters for operation at high 
gamma dose rates, 1:14119 
Design of optimized RC-CR filters for current-pulse operation of 
fission counters and high sensitivity fission counters for high 
gamma backgrounds, 1:14142 
Feasibility study for a high-sensitivity neutron detector, 1:14110 
(ORNL/TM-5129) 
New neutron-flux detection method for fission chamber counting 
systems, 1:14166 
NEUTRON DETECTION/PLASTIC SCINTILLATION 
DETECTORS 
Black detector for 250 keV-1000 keV neutrons (NE 110 plastic 
scintillator), 1:14114 
NEUTRON DETECTION/PROPORTIONAL COUNTERS 
Use of gas proportional counters for neutron flux monitors at 
the NBS Linac, 1:14116 
NEUTRON DETECTION/SELF-POWERED NEUTRON 
DETECTORS 
Dynamic compensation of rhodium self powered neutron 
detectors, 1:14141 
NEUTRON DETECTORS 
See also ACTIVATION DETECTORS 
FISSION CHAMBERS 
HE-3 COUNTERS 
MODERATING DETECTORS 
SELF-POWERED NEUTRON DETECTORS 
NEUTRON DETECTORS/CALIBRATION 
Absolute ae of neutron detectors in the 10-30 MeV 
energy 2% 2 (Associated particle method using D(d,n)*He 
), 1:14113 
Detector calibration with an associated particle apparatus, 


1:14115 
NEUTRON DETECTORS/PERFORMANCE 
Fast neutron measurement techniques. Summary report, 1:13012 
(HEDL-TME-75-124) 
NEUTRON DOSIMETRY 
Long-term dosimetry, 1:14175 
Personnel monitoring measurements, 1:14675 (UCRL-77816) 
Test models of tactical dosimeters IM185 and IM188. Research 
and development technical report, 1:14170 (AD/A-008317) 
NEUTRON DOSIMETRY/CORRECTIONS 
Displacement correction factor for fast-neutron dosimetry in a 
tissue-equivalent phantom, 1:15122 
NEUTRON DOSIMETRY/DEPTH DOSE DISTRIBUTIONS 
Use of cyclotrons in cancer therapy, 1:15114 (CONF-741040- 
P2 


) 
NEUTRON DOSIMETRY/DIELECTRIC TRACK DETECTORS 
Electrochemical etching amplification of low-let recoil particle 
tracks in polymers for fast neutron dosimetry, 1:14173 (ORO- 
4814-5) 
NEUTRON DOSIMETRY/MODERATING DETECTORS 
Passive environmental neutron dosimeter (Polyethylene- 
moderated fission foil-polycarbonate track detector), 1:14171 
(CONF-740701 -) 
NEUTRON DOSIMETRY/SPATIAL DOSE DISTRIBUTIONS 
Displacement correction factor for fast-neutron dosimetry in a 
tissue-equivalent phantom, 1:15122 
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5 
1:14865 
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NEUTRON EMISSION 
Analysis of (n,2n) cross-section measurements for nuclei up to 
mass 238, 1:14969 (ANL-75-34) 
NEUTRON FLUX/COMPUTER CALCULATIONS 
ak Activity Manipulation Program), 1:13148 (ORNL/TM- 
) 


NEUTRON MULTIPLIER FACILITY 
See SUBCRITICAL ASSEMBLIES 
NEUTRON RADIOGRAPHY 
Neutron radi a of a grid-t aes. 1:13224 
NEUTRON RADI RAPH / IPMENT 
fast-neutron and gamma digital radiography, 


NEUTRON RADIOGRAPHY/MULTIWIRE PROPORTIONAL 
CHAMBERS 


High efficiency collimator-converters for neutral particle imaging 


with MWPC, 1:14158 
NEUTRON RADIOGRAPHY/REVIEWS 
Qualitative discussion of quantitative radiography, 1:13981 
NEUTRON REACTIONS 
Production of isomers by the cyclic activation method (14.8 
MeV; isomeric cross section ratios), 1:15013 (CONF-740701- 


) 
NEUTRON REACTIONS/CAPTURE 

Assessment of flat-flux and flat-source ximations in 
generating resonance cross sections. Final report (Flat-source, 
exact source, rational (with Levine type factor) 
approximations ZPR-assembly, LMFBR _— station, light- 
water power reactor), 1:14985 (ORO-4750-3) 

Cu(n,xy) reaction cross section for incident neutron energi 
between 0.2 and 20.0 MeV, 1:15030 (ORNL/TM-5215) 

Failure of Bohr’s compound nucleus hypothesis for the 
*Mo(n,y)B‘99Mo reaction, 1:15036 

Fission properties and cross-section data (Fast-neutron 
on reactor com nts; data for desi ), 1:15074 
(ANL-8010) 

Investigation of **U intermediate structure importance, 1:14995 

Neutron cross sections of Co below 100 keV (1075 eV-100 
keV), 1:15024 (BNL-NCS-50468) 

Nonlinear analysis procedure for evaluation of resonance range 
capture cross sections, 1:14988 

Nuclear chemistry (ORNL Chemistry Division Annual 
rr; rt for period ending Nov. 1, 1975), 1: 13847 (ORNL- 

1) 

ny: al contributions to two-photon amplitudes and the 

SUR, a ram to generate error covariance files, 1:15078 
(ORNL M-5223) 

NEUTRON REACTIONS/CROSS SECTIONS 

Analysis of (n,2n) cross-section measurements for nuclei up to 

mass 238, 1:14969 (ANL-75-34) 


Cross-section methodology in SIMMER, 1:14973 (LA-6168-MS) 


Use of gas proportional counters for neutron flux monitors at 
the NBS Linac, 1:14116 
NEUTRON REACTIONS/DATA ANALYSIS 
a analysis procedure for evaluation of resonance range 
apture cross sections, 1:14988 
NEUT! ON REACTIONS/DATA PROCESSING 
— a neutron and photon cross-section processing system, 


714994 
NEUTRON REACTIONS/ELASTIC SCATTERING 

Anisotropy of elastic scattering of neutrons: survey of 

— data and their analysis, 1:14972 (INDC(CCP)- 
1/U) 

Fission properties and cross-section data (Fast-neutron reactions 
on reactor components; data for design purposes), 1:15074 
(ANL-8010) 

Projection operator treatment of single particle resonances, 
1:15015 (ORO-4856-46) 

NEUTRON REACTIONS/FAST FISSION 

Fission properties and cross-section data (Fast-neutron reactions 
on reactor components; data for design purposes), 1:15074 
(ANL-8010) 

New delayed-neutron spectra and their importance in fast 
reactor dynamic calculations, 1:15081 

NEUTRON REACTIONS/FISSION 
Com — of yields from neutron-induced fission of **Th, 
238 237Np, **U, and *°Pu measured radiochemically at 
Los 1:15077 (LA-6129) 


Fission cross section measurements on short-lived alpha emitters, 


1:15080 

Measurements of the neutron-induced fission cross sections of 
24Py and relative to (0.02 to 30 MeV, tables), 
1:15079 (UCID-17047) 

Nuclear chemistry (ORNL Chemistry Division Annual P 
sitiy. for period ending Nov. 1, 1975), 1:13847 (ORNL- 
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to generate error covariance files, 1:15078 
OR! L/TM-5223) 
NEUTRON REACTIONS/INCLUSIVE INTERACTIONS 

New particle production by neutrons (250 GeV/c, Drell-Yan 
model, cross sections), 1:14888 

NEUTRON REACTIONS/INELASTIC SCATTERING 

Fission properties and cross-section data (Fast-neutron reactions 
on reactor components; data for desi rposes), 1:15074 
(ANL-8010) 

NEUTRON REACTIONS/NUCLEAR DATA COLLECTIONS 

Modification number one to the coupled L0On-21y cross section 

library for EPR calculation, 1:14976 (ORNL/TM-5249) 
NEUTRON REACTIONS/RESEARCH PROGRAMS 

Annual report (on nuclear physics] (Research activities at 

“ee Univ. Nuclear Lab., Durham, N. C.), 1:14977 (ORO- 
7-14) 

Precision neutron cross section measurements in support of the 
LMFBR m. Progress report for January 1, 1975- 
December 31, 1975, 1:15053 (COO-2479-6) 

NEUTRON REACTIONS/SCATTERING 

Neutron cross sections of Co below 100 keV (107-5 eV-100 
keV), 1:15024 (BNL-NCS-50468) 

NEUTRON REACTIONS/TOTAL CROSS SECTIONS 

Neutron cross section of *Mn below 240 keV, 1:15022 

Neutron cross sections of Co below 100-keV (107° eV-100 
keV), 1:15024 (BNL-NCS-50468) 

NEUTRON REACTIONS/TRANSMISSION 

Measurement of neutron transmissions from 0.52 eV to 4.0 keV 
through seven samples of **U at 40 m, 1:15075 (ORNL/TM- 
5256) 

NEUTRON SOURCES 

(Excludes reactors even when used as neutron sources.) 

Use of fission reactors for CTR bulk radiation effects studies, 
1:15317 (ANL/CTR-75-4) 

NEUTRON SOURCES/DESIGN 

Accelerator for the production of very high neutron yields of 14 
MeV, 1:15289 (ANL/CTR-75-4) 

Accelerator-based neutron generator (addendum), 1:15319 
(BNL-20840) 

Considerations of test facility requirements for CTR surface 
science experiments, 1:15282 (ANL/CTR-75-4) 

Cc ion tokamak neutron source for large-area 
surface radiation studies, 1:15308 (ANL/CTR-75-4) 

Gas target neutron generator studies, 1:15294 (ANL/CTR-75-4) 

Intense 14 MeV neutron source using a spherical drive-in target, 
1:15292 (ANL/CTR-75-4) 

Intense neutron source facility for the fusion energy program, 
1:15293 (ANL/CTR-75-4) 

Ion beam pellet fusion as a CTR neutron test source, 1:15301 
(ANL/CTR-75-4) 

Large-volume intense neutron source for CTR materials studies, 
1:15297 (ANL/CTR-75-4) 

Laser heated solenoid as a neutron source facility, 1:15302 
(ANL/CTR-75-4) 

Livermore intense neutron source: design concepts, 1:15288 
(ANL/CTR-75-4) 

Neutron generator with rotating selfcharging target a medium 
yield (6 x 10" to 1 x 10"* sec™') 14 MeV neutron source, 
1:15291 (ANL/CTR-75-4) 

Preliminary design of a 30-MeV deuteron linear accelerator for 
the production of intense beams of high energy neutrons for 
CTR research, 1:15295 (ANL/CTR-78-4) 

Pulsed neutron sources for fusion reactor materials studies, 
1:15300 (ANL/CTR-75-4) 

Repetitively pulsed material testing facility, 1:15303 (ANL/CTR- 
75-4) 


Technical critique on radiation test facilities for the CTR surface 
and materials program, 1:15286 (ANL/CTR-75-4) 
NEUTRON SOURCES/FABRICATION 
Equipment and operations for preparing **Cf neutron sources 
for interstitial cancer radiotherapy research, 1:14676 
Equipment and operations for preparing **Cf neutron sources 
for interstitial cancer radiotherapy research, 1:12644 
Transuranium Processing Plant semiannual report of production, 
status, and _ for period ending June 30, 1975, 1:13857 
(ORNL-5084 
NEUTRON SOURCES/LASER-PRODUCED PLASMA 
Analysis of a laser-initiated, inertially-confined reactor for a 
fusion engineering research facility (LA FERF), 1:15316 
(ANL/CTR-75-4) 
Laser fusion sources for CTR surface and bulk damage testing, 
1:15315 (ANL/CTR-75-4) 
NEUTRON SOURCES/LEGAL ASPECTS 
Safety analysis of doubly encapsulated **Cf medical sources 
(Models ALC, SALC, AT), 1:14710 (SRL-76002) 
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NEUTRON SOURCES/MODERATORS 
Monte Carlo studies of target/moderator configurations for the 
weapons neutron research facility, 1:14992 
NEUTRON SOURCES/NEUTRON SPECTRA 
Neutron spectrum from an enriched *°U sphere, 1:14993 
NEUTRON SOURCES/PERFORMANCE 
Heavy water jet target and a beryllium target for production of 
fast neutrons, 1:15299 (ANL/CTR-75-4) 
Large area solid target neutron source, 1:15290 (ANL/CTR-75- 
4) 
Production and use of Li(d,n) neutrons for simulation of 
radiation effects in fusion reactors, 1:15296 (ANL/CTR-75-4) 
Technical feasibility of a high current accelerator for a (p,n) or 
(d,n) neutron generator, 1:15298 (ANL/CTR-75-4) 
NEUTRON SOURCES/PLANNING 
ERDA neutron source program, 1:15281 (ANL/CTR-75-4) 
NEUTRON SOURCES/PLASMA FOCUS DEVICES 
Perspectives of a dense fas focus as a high intensity neutron 
source, 1:15304 (ANL/CTR-75-4) 
Repetitive plasma focus powered by a = 200 MJ flywheel 
nerator, 1:15305 (ANL/CTR-75-4) 
NE ON SOURCES/PULSED NEUTRON TECHNIQUES 
Monte Carlo studies of target/moderator configurations for the 
weapons neutron research facility, 1:14992 
NEUTRON SOURCES/REGULATIONS 
Safety analysis of doubly encapsulated ***Cf medical sources 
(Models ALC, SALC, AT), 1:14710 (SRL-76002) 
NEUTRON SOURCES/REVIEWS 
Fifth **Cf utilization meeting shows: **Cf applications becoming 
more diversified, 1:12647 
NEUTRON SOURCES/SELF-SHIELDING 
How accurate are self-shielding factors, 1:14990 
NEUTRON SOURCES/SPECIFICATIONS 
Characteristics of rotating target neutron source and its use in 
radiation effects studies, 1:15287 (ANL/CTR-75-4) 
NEUTRON SOURCES/TRANSPORT 
Safety analysis of doubly encapsulated ***Cf medical sources 
(Models ALC, SALC, AT), 1:14710 (SRL-76002) 
NEUTRON SPECTROMETERS/ACTIVATION DETECTORS 
Neutron spectrum analysis from dosimetry experiments, 1:14180 
NEUTRON SPECTROMETERS/CALIBRATION 
Instrument development: calibration of proportional counters for 
neutron s rometer, 1:14178 (UCRL-5007-75-1) 
NEUTRON SPECTROMETERS/DESIGN 
Instrument development: improved electronics configuration for 
LLL neutron spectrometer system, 1:14177 (UCRL-5007-75- 


1) 
NEUTRON SPECTROMETERS/LIQUID SCINTILLATION 
DETECTORS 
1 of neutron flux from a tokamak plasma device, 
NE-213 neutron spectrometry system for measurements of 15 
MeV, 1:14181 
NEUTRON SPECTROMETERS/SPECTRA UNFOLDING 
NE-213 neutron spectrometry system for measurements of 15 
MeV, 1:14181 
NEUTRON STARS/MASS 
Relativistic superdense matter in cold systems: Applications, 


1:14805 
NEUTRON STARS/MOMENT OF INERTIA 
Relativistic superdense matter in cold systems: Applications, 


NEUTRON STARS/STRUCTURAL MODELS 
Microscopic interpretation of neutron star structure, 1:14798 
(ORO-257) 
NEUTRON TRANSPORT/DAMAGE 
Cross sections for creation of damage, 1:14999 (LA-tr-76-5) 
NEUTRON TRANSPORT/SCATTERiING 
Analysis of neutron scattering and gamma-ray production 
integral experiments on nitrogen for neutron energies from | 
to 15 MeV, 1:14983 (ORNL/TM-5220) 
NEUTRON TRANSPORT/TRANSMISSION 
Measurement of neutron transmissions from 0.52 eV to 4.0 keV 
through seven samples of 7U at 40 m, 1:15075 (ORNL/TM- 


5256 
NEUTRON TRANSPORT THEORY 
See also MULTIGROUP THEORY 
Method to calculate induced radioactivity using existing 
transport codes, 1:14996 
NEUTRON TRANSPORT THEORY/COMPUTER CODES 
ANISN: SRL, 1:14980 (DPST-70-233) 
Development, generation, and testing of the DCTR fine-group 
cross-section library, 1:14997 
Integrated system for production of neutronics and photonics 
calculational constants. Volume 5, revision 1. CLYDE, a code 
for the production of calculational constants from nuclear 
data, 1:14986 (UCRL-50400( Vol.5)(Rev.1)) 


Users guide to MORSE-SGC, 1:14982 (ORNL/CSD-7) 
NEUTRON TRANSPORT THEORY/MULTIGROUP THEORY 
Fictitious scattering multigroup cross sections, 1:14998 
Multigroup neutron transport. I. Full range, 1:15105 
Multigroup neutron ee Il. Half range, 1:15106 
NEUTRON TRANSPORT THEORY/RESEARCH PROGRAMS 
Physics evaluations and Quarter! report 
fo period ending July 31, 1975, 1:14987 (WARD-XS-3045 
1 


) 
NEUTRON TRANSPORT THEOR Y/SELF-SHIELDING 
Self-shielded cross sections for neutron transport in iron 
(Comparison of Monte Carlo, Bondarenko, Floored, Buckling 
methods), 1:14989 
NEUTRON-DEFICIENT ISOTOPES/ISOTOPE PRODUCTION 
Attempts to prepare ‘“’7Dy and some observations on the limits 
to production of nuclei farther from stability, 1:15041 (COO- 
1779-49) 
NEUTRON-DEUTERON INTERACTIONS/FADDEEV 
EQUATIONS 
Off-shell equivalence in three-body scattering, 1:15094 
NEUTRON-GAMMA LOGGING/REVIEWS 
Neutron accelerator well logging, 1:14216 (CONF-741040-P2) 
NEUTRON-NEUTRON LOGGING/PULSED NEUTRON 
TECHNIQUES 
Neutron accelerator well ing, 1:14216 (CONF-741040-P2) 
NEUTRON-NEUTRON L ING/REVIEWS 
Neutron accelerator well logging, 1:14216 (CONF-741040-P2) 
NEVADA/MINERAL RESOURCES 
Mineral and water resources of Nevada, 1:14457 
NEVADA/THORIUM ORES 
Radioactive mineral occurrences in Nevada, 1:12566 (NBMG- 
Bull.-81) 
NEVADA/URANIUM DEPOSITS 
Radioactive mineral occurrences in Nevada, 1:12566 (NBMG- 
Bull.-81) 
NEVADA/WATER RESOURCES 
Mineral and water resources of Nevada, 1:14457 
NEW MEXICO/ENERGY SOURCES 
Rural industrialization: the case of Four Corners, 1:13450 
(CONF-7506125-) 
NEW MEXICO/INSOLATION 
Solar radiation availability to various collector geometries: a 
preliminary study, 1:12730 (SAND-76-0009) 
NEW YORK/ELECTRIC POWER 
Appraisal of electrical energy alternatives available to the State 
of New York. Phase I. March 1--August 31, 1974. Volumes I 
and Il, 1:13524 (PB-245995) 
NEW YORK/ENERGY POLICY 
Appraisal of electrical energy alternatives available to the State 
of New York. Phase I. March 1--August 31, 1974. Volumes I 
and II, 1:13524 (PB-245995) 
NEW ZEALAND/GEOTHERMAL ENERGY 
Innovative geothermal uses in agriculture, 1:12880 
Use of geothermal energy at Tasman Pulp and Paper Company 
Limited, New Zealand, 1:12878 
Utilization of geothermal energy in Rotorua, New Zealand, 
1:12876 


NEW ZEALAND/GEOTHERMAL HEATING SYSTEMS 
Se of geothermal energy in Rotorua, New Zealand, 
1:12876 
NEWBORNS 
See INFANTS 
NEWTON METHOD/SERIES EXPANSION 
Newton-iterative methods for the solution of systems of 
nonlinear equations, 1:15359 (COO-2383-0027) 
NEWTS 
See SALAMANDERS 
NICHROME/SPECIFIC HEAT 
Thermal properties of sample addenda used in T < IK specific 
heat measurements. II. The heat capacity of nichrome 
resistance wire, 1:13645 
NICKEL/ACTIVATION ANALYSIS 
Analytical techniques for the determination of 20 trace elements 
in biological samples by means of instrumental thermal 
neutron activation analysis, 1:14422 (CONF-740701-) 
NICKEL/BIOLOGICAL EFFECTS 
Systematic study of biochemical effects of heavy metal pollution. 
Program of the research and preliminary results on cadmium 
and lead (Cd, Zn, Se, Hg, Cr, Pb, V, Ni, Be, "Cd, *S, ?“Pb, 
rats), 1:14564 (EUR.5333e) 
NICKEL/CHEMISORPTION 
Electron-stimulated processes at solid surfaces, 1:14818 
NICKEL/DEPOSITION 
=? of machinable glass ceramic, 1:13693 (SAND-75- 
0396) 
NICKEL/DESORPTION 
Electron-stimulated processes at solid surfaces, 1:14818 
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NICKEL/ECOLOGICAL CONCENTRATION 
Base-line data on everglades soil-plant systems: elemental 
biomass, and soil depth, 1:14451 (CONF- 
13-) 
NICKEL/ELECTROPLATING 
Evaluation of variables which affect the hardness of nickel plate 
pace from Watts-type baths (Gascous diffusion process 
equipment), 1:13600 (K-1869) 
Surface preparation of niobium for a nickel phosphorus coating, 
1:13604 ( ANL-Trans-1034) 
NICKEL/EMISSION SPECTROSCOPY 
Simultaneous determination of wear metals in lubricating oils by 
eons plasma-atomic emission spectrometry, 
1:13788 
NICKEL/FLUORINATION 
Fundamental studies of metal fluorination reactions. Annual 
progress report, 1:13797 (COO-2671-1) 
NICKEL/MATERIALS TESTING 
DT fusion neutron irradiation of BNL-LASL 
wires, BPNL molybdenum and nickel, UW.LLL high high 
metallic foils, LLL niobium, LLL supracil, and LLL aluminum 
tensile specimens, 1:15330 (UCID- D-17078) 
NICKEL/NEON 20 REACTIONS 
Nuclear chemistry (ORNL Chemistry Division Annual Progress 
sitiy for period ending Nov. 1, 1975), 1:13847 (ORNL- 


NICKEL/NEUTRON TRANSPORT 
Cross sections for creation of damage, 1:14999 (LA-tr-76-5) 
NICKEL/PERMEABILITY 
Tritium permeation through materials for steam generator 
systems, 1:13736 
NICKEL/PHYSICAL RADIATION EFFECTS 
Cross sections for creation of damage, 1:14999 (LA-tr-76-5) 
Irradiation effects on reactor structural materials. Semiannual 
ct March 1975-July 1975, 1:13676 (HEDL- 


NICKEL/POWDER METALLURGY 
Nickel powders shape effect upon their isostatic compaction 
behavior, 1:13726 (CEA-CONF-3146) 
NICKEL/STRESSES 
Effect of impurities on intrinsic stress in thin Ni films, 1:13637 
NICKEL 59/NEUTRON REACTIONS 
Nuclear chemistry (ORNL Chemistry Division Annual 
ae for period ending Nov. 1, 1975), 1:13847 (ORNL- 


NICKEL 60/ENERGY LEVELS 
Nuclear chemistry (ORNL Chemistry Division Annual a. 
Report for period ending Nov. 1, 1975), 1:13847 (ORNL- 
S111) 
NICKEL ALLOYS 
See also ALLOY-A-286 
INCOLOY ALLOYS 
NICKEL BASE ALLOYS 
NICKEL-CHROMIUM STEELS 
NICKEL ALLOYS/MECHANICAL PROPERTIES 
Promising deformable alloys for the blades of high-temperature 
gas turbine plants, 1:12913 
NICKEL ALLOYS/SORPTIVE PROPERTIES 
Heat transfer analysis of metal hydrides in metal-hydrogen 
secondary batteries, 1:13411 
NICKEL BASE ALLOYS 
See also INCONEL ALLOYS 
NICHROME 
NICKEL BASE ALLOYS/CARBURIZATION 
Corrosion behavior of materials in coal-conversion processes, 
1:12336 (ANL-76-7) 
NICKEL BASE ALLOYS/CORROSION 
Corrosion behavior of materials in coal-conversion processes, 
1:12336 (ANL-76-7) 
NICKEL BASE ALLOYS/OXIDATION 
Corrosion behavior of materials in coal-conversion processes, 
1:12336 (ANL-76-7) 
NICKEL BASE ALLOYS/PHYSICAL RADIATION EFFECTS 
Irradiation effects on reactor structural materials. Semiannual 
progress report, March 1975-July 1975, 1:13676 (HEDL- 
TME-75-95) 
NICKEL COMPLEXES/ION CYCLOTRON RESONANCE 
SPECTROSCOPY 
lon chemistry and gas-phase basicity of nickelocene by ion 
cyclotron resonance tr , 1:13816 
NICKEL-CADMIUM BA RIES, TES 
Formation of battery plates (Patent; 20 to 100 times the usual 
formation current), 1:13410 
NICKEL-CHROMIUM STEELS 
(Steels containing Ni and Cr; the Cr content is usually 0.5 to 
2.0%, the Ni content is higher.) 
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NICKEL-CHROMIUM STEELS/PHASE TRANSFORMATIONS 
Effect of alloying elements in steels on the kinetics of the 
austenite to bainite transformation, 1:13610 (LBL-4555) 
NICKEL-HYDROGEN BATTERIES/ELECTRODES 
Specific surface and activity of nickel hydrogen electrodes, 


1:13405 
NICKEL-HYDROGEN BATTERIES/HYDROGEN STORAGE 
Heat transfer analysis of metal hydrides in metal-hydrogen 
secondary batteries, 1:13411 
NICOTINAMIDE/BIOLOGICAL EFFECTS 
Role for deoxyribonucleic acid ligase in deoxyribonucleic acid 
mee I-dependent repair synthesis in toluene-treated 
scherichia coli (X radiation), 1:14661 
NIGERIA/OIL SANDS 
Sedimentological analysis of shale-sand series from well logs, 
1:14296 
NIGERIA/OIL SHALES 
analysis of shale-sand series from well logs, 


NINA 
(5.2-GeV electron synchrotron at Daresbury.) 
NINA/CONTROL SYSTEMS 

Distributed computer systems in the laboratory environment, 

1:14215 
NINE MILE POINT-1 REACTOR/REACTOR OPERATION 

Annual Report of Operation, 1975, 1:13099 (DOCKET-50220- 
510) 

NIOBATES/PHYSICAL RADIATION EFFECTS 

Metamictization of lithium niobate by thermal neutrons, 1:13716 

NIOBIUM/COORDINATION NUMBER 
Ligand-field spectrum of niobium(IV) in fluoride melts (550°C), 
1:13812 
NIOBIUM/ION IMPLANTATION 
Helium charging of metals by tritium decay, 1:13682 
NIOBIUM/MATERIALS TESTING 

DT fusion neutron irradiation of BNL-LASL superconductor 
wires, BPNL molybdenum and nickel, UW-LLL high puriry 
metallic foils, LLL niobium, LLL supracil, and LLL aluminum 
tensile specimens, 1:15330 (UCID-17078) 

NIOBIUM/NEUTRON REACTIONS 

Calculated composition changes of some refractory metals in a 
fusion reactor environment, 1:15348 

Sputtering of vanadium and niobium under 14.1 MeV neutron 
impact, 1:15326 (CONF-760209-16) 

NIOBIUM/PHYSICAL RADIATION EFFECTS 

Characteristics of 15 MeV and fission neutron damage in 
niobium, 1:15322 (CONF-760209-6) 

Irradiation effects on reactor structural materials. Semiannual 
March 1975-July 1975, 1:13676 (HEDL- 

-75-95) 

Neutron damage calculations in Cu, Nb, and Au to 32 MeV: 
application to sputtering and deuteron-breakup neutron 
sources, 1:15321 (CONF-760209-5 ) 

Radiation blistering of Nb implanted sequentially with helium 
ions of different energies (3-500 keV), 1:15323 (CONF- 
760209-13) 

NIOBIUM/SUPERCONDUCTIVITY 

Surface effects at the superconducting phase transition in 

tantalum and niobium, 1:13658 
NIOBIUM/SURFACE FINISHING 

Surface preparation of niobium for a nickel phosphorus coating, 

1:13604 ( ANL-Trans-1034) 
NIOBIUM 93/NEUTRON REACTIONS 

Fission properties and cross-section data (Fast-neutron reactions 
on reactor components; data for design purposes), 1:15074 
(ANL-8010) 

NIOBIUM ALLOYS 

See also INCONEL 718 
NIOBIUM BASE ALLOYS 
NIOBIUM ALLOYS/CHEMICAL COMPOSITION 
yields and quantitative surface analysis by 
my py om opy (UNb/sub x/ (x=6.7, 11.6, 21.2, 26.3, and 
at. 14817 

NIOBIUM RLLOYS/FRACTURE PROPERTIES 

Susceptibility of cold-worked zirconium-2.5 wt% niobium alloy 
to delayed hydrogen a 1:13660 (AECL-5260) 

NIOBIUM ALLOYS/OXIDATIO 

Mechanisms of stress generation and relaxation during the 

oxidation of U alloys, 1:13665 
NIOBIUM ALLOYS/SPUTTERING 

Relative sputtering yields and quantitative surface analysis by 
Auger spectroscopy (UNb/sub x/ (x=6.7, 11.6, 21.2, 26.3, and 
28.3 at.percent)), 1:14817 

NIOBIUM ALLOYS/SUPERCONDUCTIVITY 

Improvements in Nb,Sn by Al additions to the bronze matrix, 

1:13646 
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NIOBIUM BASE ALLOYS/PHYSICAL RADIATION EFFECTS 
Effects of neutron irradiation on the critical current of Nb,Sn at 
high field, 1:13681 
Irradiation effects on reactor structural materials. Semiannual 
March 1975-July 1975, 1:13676 (HEDL- 
ME-75- 
NIOBIUM BASE ALLOYS/SUPERCONDUCTIVITY 
Flux pinning in bronze-processed ae le 1:13655 
Formation of A-15 Nb, Ge by electron beam co-deposition, 
1:13641 (BNL-20736) 
NIOBIUM OXIDES/CRYSTAL-PHASE TRANSFORMATIONS 
Structural distortions in the low-temperature phase of NbO, 
dagger, 1:13701 
NIOBIUM OXIDES/NITRIDATION 
Nitride intermediates in the preparation of columbium, 
vanadium, and tantalum metals (in two parts). 1. Nitride 
reparation, 1:13689 (BM-RI-8079) 
NIOBIUM SELENIDES/SUPERCONDUCTIVITY 
Fermi-surface measurements in normal and superconducting 2H- 
NbSe,, 1:13711 
NIOBIUM SILICIDES/EXPLOSIVE FORMIN 
) 
NITRATES/ABSORPTION SPECTROSCOPY 
Investigations on nitrate procedures oummestie to Hanford 
monitoring well samples, 1:13751 (BNWL-B-469) 
NITRATES/ION SELECTIVE ELECTRODE ANALYSIS 
Investigations on nitrate procedures applicable to Hanford 
monitoring well samples, 1:13751 (BNWL-B-469) 
NITRATES/REDUCTION 
Nitrate uptake and assimilation by wheat seedlings during initial 
exposure to nitrate, 1:14587 
NITRATES/TRANSLOCATION 
Nitrate uptake and assimilation by wheat seedlings during initial 
exposure to nitrate, 1:14587 
NITRATES/UPTAKE 
Nitrate uptake and assimilation by wheat seedlings during initial 
ex re to nitrate, 1:14587 
NITRIC OXIDE/ATOM-MOLECULE COLLISIONS 
Chemical physics, 1:13803 (ORNL-5111) 
NITRIC OXIDE/PRODUCTION 
Fundamentals of nitric oxide formation in fossil fuel combustion. 
Quarterly progress report, 11 September 1975-10 December 
1975 (875-1000°C; contact time of 0.25 to 4.0 sec), 1:12463 
(FE-2018-2) 
NITRO COMPOUNDS 
See also NITROBENZENE 
TNT 
NITRO COMPOUNDS/POSITRONIUM CHEMISTRY 
Effect of solvents on the stability of positronium complexes in 
solution, 1:14830 
NITRO COMPOUNDS/RADIOLYSIS 
Substituent effects on nitroaromatic radical anions in aqueous 
solution (2.8-MeV electrons), 1:13845 
NITROBENZENE/POSITRONIUM CHEMISTRY 
Effect of solvents on the stability of positronium complexes in 
solution, 1:14830 
NITROGEN/ACTIVATION ANALYSIS 
Body composition determination by measurement of total body 
aay products in expired air, 1:13749 (CONF-741040- 


) 
NITROGEN/ADSORPTION 
Surface chemistry, 1:13804 (ORNL-5111) 
NITROGEN/ATOM-MOLECULE COLLISIONS 
Yields Fil from Ar*+N, and XeBr* from Xe*+Br, , 
1:1484 
‘NITROGEN/BIOLOGICAL EFFECTS 
Changes in blood chemistry of juvenile steelhead, Salmo 
aera following sublethal exposure to nitrogen 
rsaturation, 1:14517 (CONF-741033-) 
EN/BIOLOGICAL MODELS 
compartment model of the ina 
deciduous forest ecosystem, 1:14408 (CO 5 13-) 
NITROGEN/CHEMICAL ANALYSIS 
Energy programs: gas-cooled reactor programs, 1:13776 
(ORNL-5100) 
NITROGEN/ECOLOGICAL CONCENTRATION 
Base-line data on everglades soil-plant systems: elemental 
oh biomass, and soil depth, 1:14451 (CONF- 


Changes in blood chemistry of juvenile steelhead, Salmo 
gairdneri, following sublethal exposure to nitrogen 
supersaturation, 1:14517 (CONF-741033-) 

Chemical composition of white-tailed deer: whole-body 
concentrations of macro- and micronutrients, 1: 14418 
(CONF-740513-) 


Dissolved supersaturation: live cage bioassays at Rock Island 
(Gas bubble disease), 1:14487 (CONF- 
) 
Effects of long-term exposure to supersaturation of dissolved 
ati ric gases on juvenile chinook salmon and steelhead 
trout in deep ~ a test tanks, 1:14787 (CONF-741033- 


) 

Forest-floor nutrient dynamics in southern Appalachian 
hardwood and white pine plantation ecosystems, 1:14639 
(CONF-7405 13-) 

Gas supersaturation research. National Marine Fisheries Service 
Prescott Facility: 1971 to 1974, 1:14788 (CONF-741033-) 

Litter production, decomposition, and nutrient cycling in a 
mixed hardwood watershed and a white pine wate’ 

1:14640 (CONF-740513-) 
Prediction of elemental content in the old-field mouse, 1:14417 

limi: compartment mode! ni ina 

pre ecosystem, 1:14408 (COR. 513-) 

Seasonal and annual variations in the quantities of nitrogen, 
um, horus, m ium, calcium, and manganese 

floor in Pennsylvania and Vermont 

forests, 1:14637 (CONF-740513-) 

Significance of biological nitrogen fixation and denitrification in 
a deciduous forest ecosystem, 1:14643 (CONF-740513-) 

Simulation of nitrogen distribution and its effect on productivity 
in even-aged loblolly pine plantations, 1:14409 (CONF- 

7405 13-) 

Some effects of excess dissolved gas on squawfish, Ptychocheilus 
—— (Richardson), 1:14489 (CONF-741033-) 
a and fishery observations in selected Alpine 

gon streams (Nitrogen supersaturation), 1:14488 (CONF- 
741033-) 
NITROGEN/ENERGY LEVELS 

Use of the hot-electron mirror machine INTEREM as a high-Z 

ion source, 1:14821 
NITROGEN/ION-MOLECULE COLLISIONS 

Observation of luminescent spectra in low energy ion-neutral 
collisions. ress report for period June 1, 1975-May 31, 
1976, 1:14831 (COO-2718-4) 

NITROGEN/NATURAL CONVECTION 
Turbulent natural convection of liquid deuterium, hydrogen, and 
i n within enclosed vessels, 1:13976 
NITROGEN/NEUTRON TRANSPORT 
Analysis of neutron scattering and gamma-ray production 


integral ex — on nitrogen for neutron energies from | 
to 15 Me re (ORNL/TM-5220) 
NITROGEN/REMO 


Catalysts for ent al coal-derived liquids, 1:12327 (FE-2011- 


2) 
NITROGEN 12/ENERGY LEVELS 
Energy levels of '*N, 1:15005 
NITROGEN 13/RADIOMETRIC ANALYSIS 
Body composition determination by measurement of total body 
activation products in expired air, 1:13749 (CONF-741040- 
P2) 
NITROGEN 14 REACTIONS/FUSION REACTION 
Investigation of high-spin states in *Ar, 1:15012 
NITROGEN 16/RADIONUCLIDE MIGRATION 
Environmental dose profiles from '*N photons near large BWRs, 
1:13153 
NITROGEN COMPOUNDS/DISTRIBUTION 
Stratospheric distributions of odd nitrogen and odd hydrogen in 
a two-dimensional model, 1:14340 
NITROGEN CYCLE 
Ecosystem approach to characterization of the nitrogen cycle in 
a deciduous forest watershed, 1:14454 
NITROGEN ISOTOPES/ISOTOPE RATIO 
Stable isotope ratio measurements in nitrogen and oxygen using 
Raman scattering, 1:13784 
NITROGEN OXIDES/CONTROL 
Effects of design and operating variables on NO/sub x/ from 
pret furnaces. Phase II. Final report, 1:12920 (PB- 
) 
NITROGEN OXIDES/DISTRIBUTION 
Stratospheric distributions of odd nitrogen and odd hydrogen in 
a two-dimensional model, 1:14340 
NITROGEN OXIDES/ENVIRONMENTAL EFFECTS 
ee Te approach to measurement of strong acid 
aerosols, 380 
NITROGEN OXIDES/ION-MOLECULE COLLISIONS 
Observation of luminescent s y npn? in low energy ion-neutral 
collisions. Progress report for period June 1, 1975-May 31, 
1976, 1:14831 (COO-2718-4) 
NITROGEN OXIDES/MONITORING 
Long-path ores monitoring of urban air pollution, 1:14374 
(UCR RL-51898) 


NITROGEN OXIDES/MONITORING 
L 


NITROGEN OXIDES/REMOVAL 


NITROGEN OXIDES/REMOVAL 
High temperature flue gas treatment (Patent), 1:12930 
NITROGEN OXIDES/STANDARDS 
Evaluation of recent NO/sub x/ toxicity data and an attem) 
derive an ambient air standard for NO/sub x/ by establi 
toxicological procedures, 1:14403 
NITROGEN OXIDES/TOXICITY 
Evaluation of recent NO/sub x/ toxicity data and an a to 
derive an ambient air standard for NO/sub x/ by establi 
toxicological procedures, 1:14403 
NITROSO COMPOUNDS/BIOLOGICAL EFFECTS 


carbazole, rene), 1: 14626 
of experimental lung in hamsters: the 
ects of carrier dust (Diethylnitrosamine, 7/sup H/- 
ee carbazole, dibenz(a,i) pyrene), 1:14626 
NITROSO COMPOUNDS/STRUCTURAL CHEMICAL 
ANALYSIS 
of 
NMR SPECTROMETERS/MODIFICATIONS 
Conversion of A-60 NMR spectrometers to Fourier transform 
operation, 1:14259 
Conversion of A-60 NMR spectrometers to Fourier transform 
operation, 1:14263 
NOBELIUM/ELECTRIC POTENTIAL 
Chemistry of transuranium elements, 1:13852 os 11) 
NOBELIUM 255/ELECTRON CAPTURE DECA 
Nuclear chemistry (ORNL Chemistry Division neuun 
a for period ending Nov. 1, 1975), 1:13847 (ORNL- 


S111) 
NONAXIAL NUCLEI 
See DEFORMED NUCLEI 
NONDESTRUCTIVE TESTING 
See also INDUSTRIAL RADIOGRAPHY 
MAGNETIC TESTING 


Call for NDT leadership role in assuring safety of nuclear power, 
. . 8 5 


1:139 
NONDESTRUCTIVE TESTING/RESEARCH PROGRAMS 
Nondestructive testing development program. Quarterly progress 
report for period ending December 31, 1975 (Reactor 
1:13980 CORNL-S 130) 
NONMETA 
See also PHOSPHORUS 
SULFUR 
NONMETALS/PHYSICAL RADIATION EFFECTS 
Radiation damage of nonmetallic solids, 1:13712 (BNL-20719) 
NORTH CAROLINA/ENERGY SUPPLIES 
North Carolina’s energy outlook for 1975, 1:13436 (NP-20689) 
NORTH CAROLINA/FORESTS 
Forest oc structure in the southeastern United States, 
1:14411 (EDFB-IBP-75/14) 
NORTH CAROLINA/FUEL CONSUMPTION 
North Carolina’s energy outlook for 1975, 1:13436 (NP-20689) 
NORTH CAROLINA/INDUSTRIAL PLANTS 
Industrial development in the TVA area during 1975, 1:13540 
NORTH CAROLINA/OFFSHORE DRILLING 
Role of North Carolina in regulating offshore petroleum 
development, 1:13502 
NORTH CAROLINA/PETROLEUM DEPOSITS 
Role of North Carolina in regulating offshore petroleum 
development, 1:13502 
NORTH SEA/PETROLEUM DEPOSITS 
Formation evaluation in Jurassic sandstones in the northern 
North Sea area, 1:12486 
NORTH SEA/WELL DRILLING 
a the dog-legs and jump-shifts in pressure profile plots, 
1:12495 


NORTHERN STATES MONTICELLO REACTOR 
See MONTICELLO REACTOR 
NOSE CONES/ABLATION 
Heat ry ablation sensor utilizing CdTe gamma detectors, 


NOZZLES/OPERATION 
Science and technology: fluid iets enhanced in in the far 
zone at lower pressures, 1:13870 (UCRL-52000-75-11) 
NPR REACTOR 
See N-REACTOR 
N-REACTOR/FUEL POOLS 
tana buildup in 105-KE fuel storage basin, 1:12983 
(UNI-494 
N-REACTOR/T UBES 
Study of corrosion and hydriding of N-Reactor Zircaloy-2 
process tube 0758, 1:12970 (BNWL-CC-2446) 
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N-REACTOR/XENON OSCILLATIONS 
Study of xenon spatial oscillations in the Hanford NPR factor. 
Part 1. Analytical, 1:12982 (RL-NRD-850(Pt.1)) 
NUCLEAR CHEMISTRY/RESEARCH PROGRAMS 
— chemistry (ORNL mit Division Annual 
a for period ending Nov. |, 1975), 1:13847 (ORNL- 


S111) 
NUCLEAR DATA COLLECTIONS 
Analysis of (n,2n) cross-section measurements for nuclei up to 
mass 238, 1:14969 (ANL-75-34) 
NUCLEAR DATA COLLECTIONS/COMPUTER CODES 
AXMIX program for cross section 528) and library 
arrangement, 1:14984 (ORNL/TM-5295 
NUCLEAR ENERGY 
Fission reactors, 1:13139 (INIS-mf-2006) 
NUCLEAR ENERGY/DATA 
Energy information: report to Congress. Quarterly report: third 
quarter 1975, 1:13414 (PB-242760-03) 
NUCLEAR ENERGY/ECONOMICS 
Technological alternatives: the case of nuclear reactors, 1:13506 
(CONF-7506125-) 
NUCLEAR ENGINEERING 
Women and affirmative action in the nuclear field, 1:15353 
NUCLEAR ENGINEERING/EDUCATION 
Mid-career training and nuclear regulation, 1:13128 
Short-course on high-temperature gas-cooled reactors, 1:12985 
NUCLEAR EXPLOSIONS 
See also CANNIKIN EVENT 
RIO BLANCO EVENT 
UNDERGROUND EXPLOSIONS 
NUCLEAR EXPLOSIONS/ATMOSPHERIC EXPLOSIONS 
Atmospheric diffusion of radioactive material, 1:14814 (TU-Inf- 
05-1-74) 
NUCLEAR EXPLOSIONS/DATA ACQUISITION SYSTEMS 
High frequency system project implementation plan (Diagnostic 
recording system for Nevada Test Site), 1:14254 (UCID- 
17082) 
NUCLEAR EXPLOSIONS/DIAGNOSTIC TECHNIQUES 
Nuclear radiation measurement using Cherenkov light generated 
in a light guide (For nuclear explosion diagnostics), 1:14135 
NUCLEAR EXPLOSIONS/ENVIRONMENTAL EFFECTS 
Biochemical monitoring of water after the Cannikin event, 
Amchitka Island, Alaska, August 1974 and chemical 
monitoring from July 1972-June 1974, 1:14509 (USGS-474- 


225) 
NUCLEAR EXPLOSIONS/GROUND MOTION 
Descriptive summary of airblast effects for buried cratering 
detonations, 1:14329 (UCID-17010) 
NUCLEAR EXPLOSIONS/NUCLEAR FIREBALLS 
Equilibrium shape’ and position of a neutral heave fireball. 
Topical report, 1:14327 (AD/A-006430) 
NUCLEAR EXPLOSIONS/RADIATION DOSES 
Test models of tactical dosimeters IM185 and IM188. Research 
and development technical report, 1:14170 (AD/A-008317) 
NUCLEAR EXPLOSIONS/SHOCK WAVES 
Descriptive summary of airblast effects for buried cratering 
detonations, 1:14329 (UCID-17010) 
Precision shock accelerometer calibrator, 1:14248 (SAND-75- 
6178) 
NUCLEAR EXPLOSIONS/USES 
Use of nuclear explosions in underground ore recovery, 1:14330 
(UCRL-Trans- 10669) 
NUCLEAR FACILITIES 
See also FUEL FABRICATION PLANTS 
FUEL REPROCESSING PLANTS 
NUCLEAR FACILITIES/ALARM SYSTEMS 
Automatic plant dynamics monitoring system, 1:14279 
NUCLEAR FACILITIES/DECONT AMINATION 
Detailed plan for the decontamination and restoration of the 
231-Z facility, 1:13848 (BNWL-B-479) 
NUCLEAR FACILITIES/DEMOLITION 
Demolition and removal of plutonium-contaminated facilities at 
Hanford, 1:13908 
NUCLEAR FACILITIES/EMERGENCY PLAN 
Federal Interagency Radiological Emergency Response Planning 
ram in support of fixed nuclear facilities, 1:12969 
NUCLEAR FACILITIES/NUCLEAR MATERIALS 
MANAGEMENT 
Report of the AD HOC Study Group on integrated versus 
dispersed fuel cycle facilities, 1:12618 (BNWL-1906(DR)) 
NUCLEAR FACILITIES/RADIATION MONITORING 
Current technology in sampling for airborne radionuclides, 
1:14369 (LA-UR-76-123) 
Microprocessor based environmental radiation monitoring 
system, 1:14164 
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NUCLEAR FACILITIES/RADIOACTIVE WASTE 

MANAGEMENT 

Report of the AD HOC Study Group on in versus 

rsed fuel cycle ss! 1:12618 (BNWL-1906(DR)) 

NUCL AR FACIL Hone GE 

approach to sai design and evaluation, 
NUCLEAR FACILITIES/SAFEGUARDS 

Decision structure for plant safeguards, 1:12636 
NUCLEAR FACILITIES/SECURITY 

oe physical protection against overt attacks at facilities 

, processing, or storin _— materials, 1:12634 

NUCLE/ R FIREBALLS/MOTIO 

ore shape and position of a neutral heave fireball. 

ical 1:14327 (AD/A-006430) 

NUCLEAR FUELS 


See also FUEL ELEMENTS 
FUEL SLURRIES 
MOLTEN SALT FUELS 
SOLID FUELS 
SPENT FUELS 
Non-oxide ceramic (IBK-1330) 
NUCLEAR FUELS/BUR 
Chemical burnup ionetinasien based on 
measurement of total rare earth fission products, uranium, and 
lutonium, 1:13773 (LA-6147) 
NUCLEAR FUELS/CHEMICAL ANALYSIS 
Chemical burnup determination based on hotometric 
measurement of total rare earth fission products, uranium, and 
plutonium, 1:13773 (LA-6147) 
NUCLEAR FUELS/RADIATION EFFECTS 
Examination of fast reactor fuels, FBR analytical qualit 
assurance standards and methods, and analytical met 
development: irradiation tests. Progress report, October 1- 
December 31, 1975 (UO,; PuO,), 1:13016 (LA-6229-PR) 
NUCLEAR INDUSTRY/NONDESTRUCTIVE TESTING 
Call - a leadership role in assuring safety of nuclear power, 
NUCLEAR INDUSTRY/QUALITY ASSURANCE 
Application of commercial nuclear qualit 
repuirements in the U.S.A., 1: 12961 CINIS-mé- 1966/1 1) 
NUCLEAR INDUSTRY/WASTES 
Characteristics of coastal circulation affecting the transport and 
of material released from the industry, 
1:1451 
NUCLEAR MATERIALS DIVERSION 
Quantitative evaluation of a real-time material control system for 
a mixed-oxide fuel plant, 1:12624 
NUCLEAR MATERIALS DIVERSION/RADIATION 
MONITORING 
Hand-held personnel and vehicle rome 1:12621 
NUCLEAR MATERIALS MANAGEMENT 
Role of the small accelerator in the Nondestructive Assay 
Laboratory, 1:12620 (CONF-741040-P2) 
NUCLEAR MATERIALS MANAGEMENT/ACCOUNTING 
Method of analyzing x-ray nes spectra of uranium scrap 
for SNM control measurement , 1:13781 
wee! MATERIALS MANA EMENT/GOVERNMENT 
Recent developments in government policy toward 
transportation of nuclear materials, 1:12631 
NUCLEAR MATERIALS MANAGEMENT/INVENTORIES 
Automated data eapiien and analysis system for inventory 
verification, 1:12627 (BNWL-B-474) 
NUCLEAR MATERIALS MANAGEMENT/NONDESTRUCTIVE 
ANALYSIS 
laboratory for safeguards measurements, 
Nondestructive assay technology and in-plant dynamic materials 
control, 1:12623 
NUCLEAR MATERIALS MANAGEMENT/PERSONNEL 
Effective guard force, 1:12633 
Issues related to choosin uard force structure, 1:12632 
NUCLEAR MATTER/FLUID ‘MECHANICS ICS 
Dynamics of nuclear fluid. I. Foundation (Time-dependent 
Hartree-Fock), 1:15088 
NUCLEAR MATTER/MANY-BODY PROBLEM 
Relativistic superdense matter in cold systems: Theory, 1:15087 
NUCLEAR MEDICINE 
See also BIOMEDICAL RADIOGRAPHY 
FLUOROSCOPY 
RADIOTHERAPY 
SCINTISCANNING 
oy se computer in nuclear medicine: where dc we stand, 


NUCLEAR’ MEDICINE/ALGORITHMS 
Edge detection algorithms in nuclear medicine, 1:14604 


ont. 


NUCLEAR MEDICINE/TRACER TECHNIQUES 

Applications of iodine-123 in nuclear medicine. Proceedings of a 
conference held in Rockville, Maryland, May 19-20, 1975, 
1:14600 (FDA-76-8033) 

NUCLEAR MODELS/REVIEWS 

Role and use of nuclear theories and models in practical 
evaluation of neutron nuclear data needed for fission and 
fusion reactor design and other nuclear applications, 1:14970 
(BNL-20700) 

NUCLEAR PARKS/FEASIBILITY STUDIES 
Nuclear energy center site surv oexr 1:12630 
NUCLEAR PARKS/SITE SEL I 

NRC’s nuclear energy center site ae 1:13197 

Nuclear energy centers and designated sites: social and political 
as 1:13198 

NUCLEAR PHYSICS/RESEARCH PROGRAMS 

Applied Physics Division annual report, July 1, 1971-June 30, 
1972, 1:13140 (ANL-8010) 

Danish Atomic Energy Commission nineteenth annual 
1974/75 (Activities at Risoe), 1:15351 (NP-20846) 

Final report for the project entitled nuclear structure studies 
(Summary of research activities at Rensselaer Polytechnic 
Inst.), 1:14971 (COO-3464-17) 

Nuclear chemistry research at —— State University. Annual 
report for calendar year 1970, 1:15044 (COO-1779-49) 

“a in research, January 1, 1975-December 31, 1975 

ummaries of research activities at Univ. Texas, ‘Austin), 
1:15084 (ORO-2972B-14) 

Theoretical Division annual report, FY 1975 (LASL), 1:14974 
(LA-6193-PR) 

NUCLEAR POWER/ENVIRONMENTAL IMPACT 

STATEMENTS 

U.S. nuclear power export activities. Final environmental 
statement. Volumes | and 2, 1:13193 (ERDA-1542(Vols.1,2)) 

NUCLEAR POWER/FORECASTING 

Nuclear ad growth and fuel requirements, 1975-2000, 

1:13131 
NUCLEAR POWER/RESEARCH PROGRAMS 

Nuclear Science and Technology Branch report 1975: Power 

and Energy Program (Australia), 1:12940 (AAEC/PR-42-P) 
NUCLEAR POWER PLANTS 
See also UNDERGROUND NUCLEAR STATIONS 

The contribution of nuclear technology toward the solution of 
energy problems, 1:12942 (INIS-mf-1867) 

The nuclear power plant: preview of its implications regarding 
the electricity grid, 1:12943 (INIS-mf-1868) 

NUCLEAR POWER PLANTS/ACCIDENTS 

Report to Congress on abnormal occurrences, July-September 
1975, 1:13307 (NUREG-0090-1) 

NUCLEAR POWER PLANTS/CONSTRUCTION 

Construction status of nuclear power plants: data for decisions, 
management by objectives. Status summary report, 1:13117 
(PB-239873) 

NUCLEAR POWER PLANTS/CONTAINMENT SHELLS 

Nuclear power plant containment construction (Patent), 
1:13171 

NUCLEAR POWER PLANTS/COOLING PONDS 

Effect of geographical variation on performance of recirculating 

cooling ponds, 1:13160 (PB-238903) 
NUCLEAR POWER PLANTS/COST 

Trends of capital construction in electric power, 1:13130 (SIVO- 
1315) 

NUCLEAR POWER PLANTS/COST BENEFIT ANALYSIS 

Economics of nuclear power: a New England perspective, 
1:13511 (NP-20683) 

Quantitative environmental comparison of coal and nuclear 
generation workshop summary. A summary of presentations 
and discussions at a workshop held by the Mitre Corporation, 
McLean, Virginia, May 27 and 28, 1975. 1:13527 (MTR- 


7004) 
NUCLEAR POWER PLANTS/ECONOMICS 

Direct and indirect economic, social, and environmental impacts 
of the passage of the California nuclear power plants initiative. 
Volume 1. Executive summary, 1: 13507 (FEA/G-76/258) 

Direct and indirect economic, social, and environmental impacts 
of the passage of the California nuclear power plants initiative. 
Volume 2, 1:13508 (FEA/G-76/259) 

Direct and indirect economic, social, and environmental impacts 
of the passage of the California nuclear power _ initiative. 
Volume 3. Appendices, 1:13509 (FEA/G-76/2 

Direct and indirect economic, social, and pe impacts 
of the passage of the California nuclear power plants initiative. 
Volume 4. Comments, 1:13510 (FEA/G-76/261 ) 

Distributional effects of the fiscal impact of power plant siting 
(Nuclear power plants), 1:14535 (CONF-760433-1) 

— _— of an expanding power generating system, 


ee NUCLEAR POWER PLANTS/ECONOMICS 
> 


NUCLEAR POWER PLANTS/ELECTRICAL EQUIPMENT 
a of sneak circuit analysis to nuclear reactor systems, 
IEEE/PES Nuclear Power Engineering Committee (NPEC) 

standards development: status and objectives, 1:12947 

NUCLEAR POWER PLANTS/EMERGENCY PLAN 

Federal Interagency Radiological Emergency Response Planning 
Program in support of fixed nuclear facilities, 1:12969 
NUCLEAR POW PLANTS/ENVIRONMENTAL EFFECTS 
Comparison of the movement and recapture of salmonid fishes 
ed at two power plants (Point Beach Nuclear Plant; 
aukigan Power Plant), 1:14520 (ANL-75-3(Pt.3)) 
Direct and indirect economic, social, and environmental im 


of the — of the California nuclear power plants initiative. 


Volume |. Executive summary, 1:13507 (FEA/G-76/258) 
Direct and indirect economic, social, and environmental impacts 


of the passage of the California nuclear power plants initiative. 


Volume 2, 1:13508 (FEA/G-76/259) 

Direct and indirect economic, social, and environmental im; 
of the passage of the California nuclear 
Volume 3. Appendices, 1:13509 (FEA/G-76/260) 

Direct and indirect economic, social, and environmental impacts 
of the —y- of the California nuclear powe 
Volume 4. Comments, 1:13510 (FEA/G-76/261) 

Distribution of plutonium in Lake Michigan sediments (Pu, 
2Pu, '37Cs, Pb), 1:14504 (ANL-75-3(Pt.3)) 

Distribution of radiocesium in vegetation along a contaminated 
stream, 1:14449 (CONF-740513-) 

Environmental im of electrical power generation: nuclear 
and fossil. Teacher's guide, 1:13192 (ERDA.70) 

Quantitative environmental comparison of coal and nuclear 
generation workshop summary. A summary of presentations 
and discussions at a workshop held by the Mitre Corporation, 
— Virginia, May 27 and 28, 1975, 1:13527 (MTR- 

) 

Radiocesium levels in vegetation colonizing a contaminated 
floodplain, 1:14447 (CONF-740513-) 

Radiological and Environmental Research Division annual 
—. January-December 1974. Ecology, 1:14585 (ANL-75- 

(Pt.3)) 

Redistribution of cesium-137 in southeastern watersheds, 
1:14511 (CONF-740513-) 

Seasonal variation in radiocesium concentrations in three tree 
species, 1:14448 (CONF-740513-) 

NUCLEAR POWER PLANTS/ENVIRONMENTAL IMPACT 

STATEMENTS 

Geological considerations in the p tion of environmental 
impact statements for nuclear power plants, 1:13126 

Preparation of environmental impact statements: radiological 
considerations, 1:13127 

NUCLEAR POWER PLANTS/GASEOUS WASTES 

High sensitivity sampling and analysis of gaseous radwaste 

effluents, 1:14396 
NUCLEAR POWER PLANTS/GOVERNMENT POLICIES 

Direct and indirect economic, social, and environmental impacts 
of the 
Gahueng 1. Executive summary, 1:13507 (FEA/G-76/258) 

Direct and indirect economic, social, and environmental im 


of the of the California nuclear power plants initiative. 


passage 
Volume 2, 1:13508 (FEA/G-76/259) 
Direct and indirect economic, social, and environmental impacts 


of the passage of the California nuclear power plants initiative. 


Volume 3. Appendices, 1:13509 (FEA/G-76/260) 
Economics of nuclear power: a New England perspective, 
1:13511 (NP-20683) 
NUCLEAR POWER PLANTS/HEALTH HAZARDS 
Quantitative environmental comparison of coal and nuclear 
generation workshop summary. A summary of presentations 
and discussions at a workshop held by the Mitre Corporation, 
McLean, Virginia, May 27 and 28, 1975, 1:13527 (MTR- 


7004) 
NUCLEAR POWER PLANTS/INDEXES 
Nuclear reactors built, being built, or planned in the United 
States as of December 31, 1975, 1:12945 (TID-8200-R33) 
NUCLEAR POWER PLANTS/PRESSURE VESSELS 
Critical experiments, measurements, and analyses to establish a 
crack arrest methodology for nuclear pressure vessel steels. 
Fifth quarterly progress report, Task 62, 1:13156 (BMI- 
NUREG-1944) 
NUCLEAR POWER PLANTS/QUALITY ASSURANCE 
QA programs in nuclear power plants, 1:12944 (SAND-75- 
625 


257) 
NUCLEAR POWER PLANTS/RADIATION HAZARDS 
Atmospheric release adviso —— (ARAC), 1:14398 
NUCLEAR POWER PLANTS/RADIATION MONITORING 


Applications of gamma-ray spectrometry in real-time 
environmental monitoring, 1:14388 (CONF-740701-) 


r plants initiative. 


r plants initiative. 


of the California nuclear power plants initiative. 
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Methods in environmental sampling for radionuclides, 1:14508 
(UCRL-77722) 
environmegtal radiation monitoring 
m, |: 
NUCLEAR POWER PLANTS/RADIOACTIVE EFFLUENTS 
General field-test plan for evaluation of roof-vent effluent 
diffusion from reactor and turbine buildings, 1:13194 (NP- 


20863) 
NUCLEAR POWER PLANTS/RADIOACTIVE WASTES 

High sensitivity sampling and analysis of gaseous radwaste 
effluents, 1:143 

NUCLEAR POWER PLANTS/REACTOR COMPONENTS 

PREP and KITT: note for the user, 1:13331 (FRRSR-3) 

POWER PLANTS/REACTOR LICENSING 
‘oncerns of intervenors in nuclear er t licensi 
hearings, 1:13123 

Construction aye nuclear power plants: data for decisions, 
management jectives. Status sum 113117 
(PB-2 9873) 

Operating units status ; licensed operating reactors, data 
for decisions. Status report, 1:13118 (PB-239874) 

Power Reactor Docket Information, 1:13116 (NUREG/PRDI- 
76/4) 

NUCLEAR POWER PLANTS/REACTOR OPERATION 

Operating units status report; licensed operating reactors, data . 
for decisions: Status report, 1:13118 (PB-239874) 

Reactor operating experiences, 1972-1974, 1:13308 
(ORNL/NSIC-121) 

NUCLEAR POWER PLANTS/RELIABILITY 

Economics of nuclear power: a New England perspective, 
1:13511 (NP-20683) 

NUCLEAR POWER PLANTS/SHIELDING 

Development of radiation shielding standards in the American 
Nuclear Society, 1:13124 

report on the development of the standard on 
= for Testing Radiation Shielding in Nuclear Reactor 
Plants’, 1:13125 
NUCLEAR POWER PLANTS/SITE SELECTION 

Distributional effects of the fiscal impact of power plant siting 

(Nuclear power plants), 1:14535 (CONF-760433-1) 
NUCLEAR POWER PLANTS/SOCIO-ECONOMIC FACTORS 

Direct and indirect economic, social, and environmental impacts 
of the of the California nuclear power plants initiative. 
Volume 1. Executive summary, 1:13507 (FEA/G-76/258) 

Direct and indirect economic, social, and environmental im 
of the passage of the California nuclear power plants initiative. 
Volume 2, 1:13508 (FEA/G-76/259) 

Direct and indirect economic, social, and environmental impacts 
of the passage of the California nuclear er _— initiative. 
Volume 3. Appendices, 1:13509 (FEA/G-76/2 ) 

Direct and indirect economic, social, and environmental impacts 
of the passage of, the California nuclear power plants initiative. 
Volume 4. Comments, 1:13510 (FEA/G-76/261 ) 

NUCLEAR POWER PLANTS/STANDARDS 

IEEE-323-1974: industry survey (conducted by NPEC-SC2, 

working group 2.0). Survey results, 1:12946 
NUCLEAR POWER PLANTS/WASTE HEAT 

Assessment of the utilization of waste heat in greenhouses, 
1:13556 (AECL-5109) 

NUCLEAR POWERPLANTS/FUEL CYCLE 

Nuclear fuel cycle stages, an estimation of Israel's needs, 
1:12941 (IAH-112) 

NUCLEAR REACTIONS 

See also ALPHA REACTIONS 

ARGON 40 REACTIONS 
CHARGED-PARTICLE REACTIONS 
CHARGED-PARTICLE REACTIONS 
DEUTERON REACTIONS 
FISSION 
FLUORINE 19 REACTIONS 
HEAVY ION REACTIONS 
HELIUM 3 REACTIONS 
KRYPTON 84 REACTIONS 
LEPTON REACTIONS 
LITHIUM 6 REACTIONS 
NEON 20 REACTIONS 
NEUTRINO REACTIONS 
NEUTRON REACTIONS 
NITROGEN 14 REACTIONS 
NUCLEON REACTIONS 
OXYGEN 16 REACTIONS 
OXYGEN 18 REACTIONS 
PHOTONUCLEAR REACTIONS 
PION REACTIONS 
PROTON REACTIONS 
THERMONUCLEAR REACTIONS 
TRITON REACTIONS 
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NUCLEAR REACTIONS/REVIEWS 
Role and use of nuclear theories and models in practical 
evaluation of neutron nuclear data needed for fission and 
fusion reactor design and other nuclear applications, 1:14970 
(BNL-20700) 
NUCLEAR REACTORS 
See REACTORS 
NUCLEAR STRUCTURE/RESEARCH PROGRAMS 
ress report on nuclear spectroscopic studies, June 1, 1975- 
May 31, 1976 (Summary of research activities at Univ. 
Tenn.), 1:14978 (ORO-4936-1) be 
ee coupling and axial asymmetry in the neutron 
deficient lanthanum nuclei. report, May 15, 1975- 
May 14, 1976, 1:15034 (ORO-4935-013) 
NUCLEAR STRUCTURE/SURFACE PROPERTIES 
Lectures on geometrical properties of nuclei, 1:15086 (LBL- 
4342) 
NUCLEAR THEORY/RESEARCH PROGRAMS 
Annual report [on nuclear physics] (Research activities at 
Triangle Univ. Nuclear Lab., Durham, N. C.), 1:14977 (ORO- 
1067-14) 
NUCLEAR WEAPON TESTS 
See NUCLEAR EXPLOSIONS 
NUCLEAR WEAPONS ; 
READY I system for the UNIVAC 1108 ——— preparation 
a. Revision No. 1. Final report, 1:14331 (PB-239294) 
NUCLEAR WEAPONS/ADHESIVES 
Development of halthane adhesives for phase 3 weapons: status 
report, 1:14332 (UCID-16990) 
NUCLEAR WEAPONS/NON-PROLIFERATION TREATY 
Nuclear energy and nuclear weapons: are they inevitably linked, 


1:14333 
NUCLEASES 
Genetics and complementation of Haemophilus influenzae 
mutants deficient in adenosine 5’-triphosphate-dependent 


nuclease, 1:14584 
NUCLEATE BOILING/HEAT TRANSFER 
Mechanism supported by extensive experimental evidence to 
~~ heat fluxes observed during nucleate boiling, 


NUCLEI 
See also DEFORMED NUCLEI 
EVEN-EVEN NUCLEI 
HEAVY NUCLEI 
INTERMEDIATE MASS NUCLEI 
LIGHT NUCLEI 
ODD-ODD NUCLEI 
NUCLEI/ENERGY-LEVEL TRANSITIONS 
Low-energy theorems for nuclear Compton and Raman 
— and 0*yieldsO* two-photon decays in nuclei, 
Nuclear’decay data for selected radionuclides, 1:14975 (ORNL- 
5114 


) 
NUCLEI/MAGNETIC SUSCEPTIBILITY 
Pion-exchange contributions to two-photon amplitudes and the 
nuclear magnetic 1:15098 
NUCLEI/PION REACTIONS 
Coupled equations method for pion scattering from the two- 
nucleon system, 1:15089 (C 2171-55) 
NUCLEI/SURFACE PROPERTIES 
— on geometrical properties of nuclei, 1:15086 (LBL- 
) 
NUCLEIC ACIDS 
See also DNA 
RNA 
NUCLEIC ACIDS/BIOLOGICAL RADIATION EFFECTS 
Ultraviolet irradiation of nucleic acids and related compounds. 
Final eo report, 1:14655 (COO-3276-20(82)) 
NUCLEIC ACIDS/CHEMICAL ANALYSIS 
Identification of biological molecules in situ at high resolution 
via = fluorescence excited by a scanning electron beam, 
1:14546 
NUCLEIC ACIDS/RESEARCH PROGRAMS 
Isotopic studies on structure-function relationships of nucleic 
acids and enzymes. Three year progress ren May 1972- 
October 1975, 1:13835 (UCLA-34P102-53) 
NUCLEON REACTIONS/SCATTERING 
Polarization phenomena in few-body systems, 1:15090 (LBL- 
4351) 
NUCLEONS 
See also PROTONS 
NUCLEONS/STRUCTURE FUNCTIONS 
Inelastic electron-nucleon scattering experiments (Scaling), 
1:14855 
NUCLEOSIDES/QUANTITATIVE CHEMICAL ANALYSIS 
Modified nucleosides in urine: selective removal and analysis 
(Diagnostic applications), 1:14586 (CONF-760336-1 ) 


NUCLEOSIDES/SEPARATION PROCESSES 

Separation of nucleic acid components on polyacrylamide gel 

columns, 1:14562 
NUCLEOTIDES 

See also ATP 

NUCLEOSIDES 
NUCLEOTIDES/BIOLOGICAL EFFECTS 
Role for deoxyribonucleic acid ligase in deoxyribonucleic acid 
lymerase I-dependent repair synthesis in toluene-treated 

Escherichia coli (X radiation), 1:14661 
NUCLEOTIDES/FLUORESCENCE 

Biophysical chemistry (Single excitation transfer from 
CTT ed acid to Cound dye at 77°K), 1:14656 
(ORNL-S111) 

NUCLEOTIDES/SEPARATION PROCESSES 

Separation of nucleic acid components on polyacrylamide gel 

columns, 1:14562 
NUTRIENTS/AVAILABILITY 

Cation flux in hardwood and white pine watersheds, 1:14647 

(CONF-7405 13-) 
NUTRIENTS/ECOLOGICAL CONCENTRATION 

Influence of nutrient availability on ecosystem structure, 
1:14646 (CONF-7405 13-) 

Mineral cycling in southeastern ecosystems. Proceedings of a 
symposium held at Augusta, Georgia May 1-3, 1974, 1:14405 
(CONF-7405 13-) 

Nutrient losses in particulate form as weir pond sediments from 
four unit watersheds in the southern Appalachians, 1:14404 
(CONF-7405 13-) 

Quantity and distribution of four nutrient elements in high- 
elevation forest ecosystems, Balsam Mountains, N 
Carolina, 1:14642 (CONF-740513-) 

Rainfall interception process and mineral cycling in a Montane 
Rain Forest in Eastern Puerto Rico, 1:14453 (CONF-7405 13-) 

Some effects of fertilization on mineral cycling in loblolly pine, 
1:14645 (CONF-740513-) 

Theoretical basis for ecosystem analysis with particular reference 
to element cycling, 1:14407 (CONF-7405 13-) 

NUTRIENTS/TRANSLOCATION 

Mineral cycling in marine ecosystems, 1:14636 (CONF-740513-) 

Model of mineral-element cycling for an invertebrate food web 
in a southeastern hardwood forest litter community, 1:14635 
(CONF-7405 13-) 

Nutrient recycling and the stability of ecosystems, 1:14406 
(CONF-7405 13-) 

NUTRIENTS/X-RAY FLUORESCENCE ANALYSIS 

Radioisotopic-excited x-ray fluorescent system for PPM 
measurement of toxic heavy metals, 1:14648 (CONF-740701-) 

NY 


MPHS 
See LARVAE 


OAK RIDGE NATIONAL LABORATORY 
See ORNL 

OAK RIDGE RESEARCH REACTOR 
See ORR REACTOR 

OBESITY 
See METABOLIC DISEASES 

OCEAN THERMAL GRADIENT POWER PLANTS 
See SOLAR SEA POWER PLANTS 

OCEANOGRAPHY /DATA ACQUISITION SYSTEMS 

Controllable automated environmental data acquisition and 

monitoring system (For coastal oceanographic parameter 
measurements), 1:14290 


ODD-ODD NUCLEI/J-J COUPLING 
Predictions of splittings between triplet and — states in 
deformed odd-odd nuclei, 1:15097 (COO-1779-49) 
ODD-ODD NUCLEI/L-S COUPLING 
Predictions of splittings between triplet and singlet states in 
deformed odd-odd nuclei, 1:15097 (COO-1779-49) 
ODOCOILEUS 


(Organization of Economic Co-operation and Development.) 
OECD/ENERGY BALANCE 
Energy balances of OECD countries: 1960/1974 (Book), 
1:13438 
OECD/ENERGY CONSUMPTION 
—— balances of OECD countries: 1960/1974 (Book), 
1:13438 
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OCEANS 
See DEER 
OECD 
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OECD/ENERGY SUPPLIES 
Energy balances of OECD countries: 1960/1974 (Book), 
1:13438 
OFF-GAS SYSTEMS/RADIATION MONITORING 
Calibration factors for reactor off-gas samples relative to NBS 
samples, 1:13765 
OFFICE BUILDINGS/COMMUNICATIONS 
Office decentralization through telec« i poate 
for transportation and organization, 1:13421 (CONF-7506125- 


) 
OFF-PEAK ENERGY STORAGE 
Commodity hydrogen from off-peak electricity, 1:12666 
OFF-PEAK ENERGY STORAGE/ELECTRO! EQUIPMENT 
Peak load levelling system, 1:13412 
OFFSHORE DRILLING/BLOWOUT PREVENTERS 

Blowout preventer guide assembly for off-shore drilling vessel 

(Patent), 1:12501 
OFFSHORE DRILLING/ENVIRONMENTAL EFFECTS 

Outer Continental Shelf (OCS) oil and gas. An environmental 
assessment. Volume 1. A report to the President by the 
Council on Environmental Quality, 1:13495 (PB-239263) 

Outer Continental Shelf (OCS) oil and gas. An environmental 
assessment. Volume 4. Potential onshore effects of oil gas 
production on the Atlantic and Gulf of Alaska outer 
continental shelf. Final report, 1:13496 (PB-239266) 

OFFSHORE DRILLING/POLLUTION REGULATIONS 

Economic analysis of proposed and interim final effluent 

tae of the offshore oil and gas producing industry, 
:13492 (EPA-230/1-75-063) 
OFFSHORE DRILLING/REGULATIONS 

MER: ultimate recovery vs. rate; a reservoir simulation study. 
Volume |. Final report, 1:13497 (PB-239767) 

MER: ultimate recovery vs. rate; a reservoir simulation study. 
Volume 2, appendices. Final report, 1:13498 (PB-239768) 

Role of North Carolina in regulating offshore petroleum 
development, 1:13502 

OFFSHORE DRILLING/SOCIO-ECONOMIC FACTORS 

Outer Continental Shelf (OCS) oil and gas. An environmental 
assessment. Volume 4. Potential onshore effects of oil gas 
production on the Atlantic and Gulf of Alaska outer 
continental shelf. Final report, 1:13496 (PB-239266) 

OFFSHORE NUCLEAR POWER PLANTS 

Offshore nuclear power plants--spectacle or spectre, 1:13196 
(COM-75-10257-04/SL) 

OFFSHORE OPERATIONS/ENVIRONMENTAL IMPACT 

STATEMENTS 

Oil and gas development in the Santa Barbara Channel Outer 
Continental Shelf off California. Final environmental 
statement, Volume It, 1:12544 (NP-20865-P1) 

Oil and gas development in the Santa Barbara Channel Outer 
Continental Shelf off California. Final environmental 
statement, Volume 2, 1:12545 (NP-20865-P2) 

Oil and gas development in the Santa Barbara Channel Outer 
Continental Shelf off California. Final environmental 
statement, Volume 3, 1:12546 (NP-20865-P3) 

OFFSHORE PLATFORMS/SEISMIC EFFECTS 

Green's function techniqués for the solution of time-dependent 
potential flows with a free surface in a bounded domain, 
1:13859 (COO-3077-100) 

OIL SANDS/WELL LOGGING 

Sedimentological analysis of shale-sand series from well logs, 

1:14296 
OIL SHALE INDUSTRY/WATER RESOURCES 

Alternative sources of water for prototype oil shale 
development, Colorado and Utah (Tracts C-a and C-b in 
Colorado and U-a and U-b in Utah), 1:12558 (NP-20798) 

OIL SHALES/DESULFURIZATION 

Exploratory experiments on pyrite removal from oil shale by an 

electrolytic process, 1:12563 
OIL SHALES/ HER ASSAY 

Magnetic tape containing oil-shale Fischer assay data for 

=a in the Uinta Basin, Utah. Data file, 1:12564 (PB- 
682) 
OIL SHALES/GASIFICATION 

Production of hydrocarbon gases from oil shale (Patent; low 
molecular weight paraffinic hydrocarbon gases formed from 
preheated and — organic hydrocarbon portion 
of oil shale), 1:125 

OIL SHALES/PYROLYSIS 

Oil shale conversion process using carbon monoxide and water 

(At 450°C and elevated pressures), 1:12559 (LERC/TPR-75- 


1) 
OIL SHALES/WELL LOGGING 
Investigation of shale conductivity, 1:12565 
Sedimentological analysis of shale-sand series from well logs, 
1:14296 
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OIL SPILLS/BIODEGRADATION 
Petroleum degradation in low temperature marine and estuarine 
environments. Annual report.No. 2, | May-31 Dec 1974, 
1:12542 (AD/A-007588) 
OIL SPILLS/CONTROL 
Fast current oil control study. Interim report, Apr 1973-1 Aug 
1974 (Model studies of oil containment barriers and herding 
devices}, 1:12543 (AD-A-009040) 
OIL SPILLS/MATHEMATICAL MODELS 
Numerical model of droplet entrainment from a contained oil 
slick. Final report, 1:12541 (AD/A-006600) 
OIL WELLS 
Reopening, testing, and replugging two wells in Illinois making 
them safe to mine out, 1:12451 (CONF-7506120-1) 
OIL WELLS/BLOWOUT PREVENTERS 
Method and assembly for controlling blow-outs in oil wells 
(Patent), 1:12500 
OIL WELLS/BLOWOUTS 
Prevention and elimination of oil and gas blowouts (Evaluation 
of use of underground nuclear explosion), 1:12529 (UCRL- 
Trans- 10928) 
OIL WELLS/DRILL CORES 
Comments on obtaining accurate electrical rties of cores 
(Necessity of allowing a core to come to equilibrium with the 
saturating fluid), 1:12477 
Errors in the laboratory measurement of formation resistivity 
factor, 1:12478 
OIL WELLS/PRODUCTIVITY 
Evaluation of well performance through production logging, 
1:12494 
OIL WELLS/WELL COMPLETION 
Sand control method employing asphaltenes (Patent), 1:12503 
OIL WELLS/WELL DRILLING 
Evaluation of permafrost with logs, 1:14297 
OIL WELLS/WELL LOGGING 
Abnormal pressure and relative lithology from seismic velocities, 
1:12483 
East Cameron block 270, a pleistocene field (Stratigraphy data), 
1:12484 
Effect of bed thickness and pore geometry on log response, 
1:12481 
Evaluation of the circumferential microsonic log: a fracture 
detection device, 1:12487 
Formation evaluation by transient pressure testing, 1:12479 
Formation evaluation in Jurassic sandstones in the northern 
North Sea area, 1:12486 
Hole-to-hole geophysical measurement research for mineral 
exploration, 1:12488 
Interactive computer system for well log analysis, 1:12485 
Locating the dog-legs and jump-shifts in pressure profile plots, 
1:12495 
Log quality control, 1:12482 
Open hole logging evaluation in metamorphic rocks, 1:12480 
Overpressure detection and control at Imp Immerk B-48 using a 
wellsite mud gas detector, 1:12496 
R/sub t/ determination in the Eastern Hemisphere, 1:12489 
Shaly sand analysis in development wells (Combination of 
resistivity log-porosity log for evaluation), 1:12493 
OIL WELLS/WELL STIMULATION 
Method for improving the injectivity of water injection wells 
(Patent), 1:12515 
Method for stimulating well production (Patent), 1:12517 
Method of producing oil from a subterranean formation (Patent; 
formation containing solid gas hydrates is heated by passing an 
electrical current through it), 1:12514 
Method of treating petroleum-bearing formations for 
supplemental oil recovery (Patent; —_— injection followed 
by slug of high-brine water), 1:12502 
Miscible flooding process (Patent), 1:12513 
Oil recovery process which provides for the treatment of 
produced water before it is reinjected to drive oil toward the 
roduction wells (Patent), 1:12506 
off secsvery with high conductivity micellar systems (Patent), 
1:12511 
Petroleum production by steam injection (Patent), 1:12512 
Profitability analysis of producing crude oil by waterflooding 
using a simulation technique., 1:12492 (BM-IC-8652) 
Recovery of oil using microemulsions (Patent), 1:12499 
Secondary recovery method (Patent), 1:12504 
Secondary recovery method (Patent), 1:12508 
Secondary recovery method (Patent), 1:12509 
Secondary recovery method (Patent), 1:12510 
Secondary recovery method (Patent), 1:12516 
Secondary recovery method (Patent), 1:12518 
Tertiary recovery operation (Patent; imposition of a new set of 
flow gradients), 1:12497 
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Tertiary recove ration (Patent; imposition of a new set of 
flow gradients P2498 

Treatment of oil well strata (Patent), 1:12505 

bag oy ing method using overbased sulfonate (Patent), 

Waterflooding employing surfactants produced in situ (Patent), 
1 . 


OIL-FILLED CABLES/COOLING 

Forced cooling of underground electric power transmission lines. 
Part I. Cooling of underground transmission lines: heat 
transfer measurements. Yearly report, 1:12932 (PB-239305) 

Forced cooling of underground electric er transmission lines. 
Part II. Heat conduction in the cable insulation of force- 
cooled underground electrical power transmission systems. 
Yearly report, 1:12933 (PB-239306) 

Forced cooling of underground electric power transmission lines. 
Part III. The prediction of friction factors in turbulent flow for 
an underground forced cooled pipe-type electrical 
transmission cable system. Yearly report, 1:12934 (PB- 
239307) 

Forced cooling of underground electric power transmission lines. 
Part IV. Analysis of pumping systems for the cooling of 
ae sara transmission lines. Yearly report, 1:12935 (PB- 

) 
OKLAHOMA/FORESTS 
Forest ulation structure in the southeastern United States, 
1:14411 (EDFB-IBP-75/14) 
OKLO PHENOMENON 
OKLO: fossil reactors, 1:12569 (LA-tr-75-43) 
OKLO PHENOMENON/MEETINGS 

Oklo phenomenon. Proceedings series. Proceedings of a 
symposium on the Oklo phenomenon, Libreville, Gabon, June 
23-27, 1975, 1:12567 (STI/PUB-405) 

OLIGONUCLEOTIDES 
See NUCLEOTIDES 
OMEGA MINUS/PARTICLE PRODUCTION 

Cascades in the twelve-foot bubble chamber, 1:14871 
(ANL/HEP-CP-75-58) 

OMEGA-784 RESONANCES/COHERENT PRODUCTION 

Interpretation of rho°-w® coherence in anti pp annihilation 
(Quark rearrangement model), 1:14914 

OMEGA-784 RESONANCES/PARTICLE PRODUCTION 

Muon proton scattering (Multiple production, structure 

functions, scaling, total cross sections), 1:14920 
ONCOGENIC VIRUSES/BIOLOGICAL EFFECTS 

RNA-instructed DNA polymerase activity in radiation-induced 

osteosarcomas, 1:14720 
ON-LINE MEASUREMENT SYSTEMS/ELECTRONIC 
CIRCUITS 


Computer controlled data measurement and analysis system used 


for measuring switching parameters of semiconductors 
(Employs HP 2114B minicomputer; reports contain all 
coding in assembly lan ry 1:13994 (IS-3691) 
ONTARIO PHWR PICKERING-1 REACTOR 
See PICKERING-1 REACTOR 
ONTARIO PHWR PICKERING-2 REACTOR 
See PICKERING-2 REACTOR 
ONTARIO PHWR PICKERING-3 REACTOR 
See PICKERING-3 REACTOR 
ONTARIO PHWR PICKERING-4 REACTOR 
See PICKERING-4 REACTOR 
OPE POTENTIAL 
Pion-exchange contributions to two-photon amplitudes and the 
nuclear magnetic susceptibility, 1:15098 


(Organization of Petroleum Exporting Countries.) 
OPEC/CHARG 
Report to the ann ee on the feasibility of lowering the price of 
U.S. oil imports by providing incentives to domestic 
producer/importers, 1:13493 (FEA/M-76/223) 
OPEC/ECONOMIC POLICY 
United States and the developing countries: cooperation or 
conflict in commodity policy, 1:13465 
OPEC/INVESTMENT 
Recycling of oil revenues, 1:13500 
OPEC/PETROLEUM 
Report to the Congress on the feasibility of lowering the price of 
U.S. oil imports providing incentives to domestic 
producer/importers, 1:13493 (FEA/M-76/223) 
OPEC/TRADE 
Towards project interdependence: energy in the coming decade. 
Prepared for the Joint Committee on Atomic Energy, United 
States Congress, 1:13437 
OPTICAL EQUIPMENT/PHYSICAL RADIATION EFFECTS 
Effect of — irradiation on optical isolators (Hewlett- 
Packard 5082-4310 isolator and Texas Instruments TIL-107 


isolator), 1:14231 


OPTICAL SYSTEMS/PHYSICAL RADIATION EFFECTS 
Absorption induced in optical waveguides by pulsed electrons as 
a function of temperature, low dose rate gamma and beta 
rays, and 14 MeV neutrons, 1:14230 
OREGON/ENERGY CONSERVATION 
Task Force on a conservation: report to Governor Bob 
Straub, 1:13425 (NP-20681) 
OREGON/ENERGY POLICY 
Task Force on energy conservation: report to Governor Bob 
Straub, 1:13425 (NP-20681) 
OREGON/GEOTHERMAL HEATING SYSTEMS 
Utilization of geothermal energy in Klamath Falls (1674 x 10* 
BTU/year total heat utilization), 1:12882 
Utilization of thermal energy at Oregon Institute of Technology, 
Klamath Falls, Oregon ( Fleating 440,000 ft? of floor space), 
1:12883 
OREGON/GEOTHERMAL WELLS 
Geothermal drilling in Klamath Falls, Oregon (Cable rig, air- 
rotarty rig), 1:12884 
ORES 


See also THORIUM ORES 
URANIUM ORES 
ORES/CRUSHING 
Use of nuclear explosions in underground ore recovery, 1:14330 
(UCRL-Trans- 10669) 
ORES/SAMPLING 
General rules for methods of sampling of bulk materials 
(Standard), 1:13743 (BNWL-tr-165) 
ORGANIC COMPOUNDS 
See also AMINES 
CARBOHYDRATES 
HYDROCARBONS 
KETONES 
LIPIDS 
NUCLEIC ACIDS 
NUCLEOTIDES 
ORGANOMETALLIC COMPOUNDS 
PROTEINS 
ORGANIC COMPOUNDS/BIODEGRADATION 
Feasibility of microbial decomposition of organic wastes under 
conditions existing in deep wells, 1:14543 (BERC/RI-76/6) 
ORGANIC MERCURY COMPOUNDS/GAS 
CHROMATOGRAPHY 
Advanced methodology and instrumentation, 1:13774 (ORNL- 
5100) 
ORGANIC WASTES/COKING 
Disposal of industrial and sanitary wastes (Patent; combination 
of delayed coking of petroleum residues with disposal of 
industrial and sanitary wastes), 1:12719 
ORGANOIDS 
See also RIBOSOMES 
ORGANOIDS/OPTICAL MICROSCOPY 
Optical microscopy of cell organelles in shooting rice callus 
tissue, 1:14567 (ORNL-tr-4127) 
ORGANOIDS/SEPARATION PROCESSES 
Systematic study of biochemical effects of heavy metal pollution. 
Program of the research and preliminary results on cadmium 
and lead (Cd, Zn, Se, Hg, Cr, Pb, V, Ni, Be, Cd, *S, Pb, 
rats), 1:14564 (EUR-5333e) 
ORGANOIDS/STERILITY 
Cytoplasmic sterility factors in Vicia faba L, 1:14571 
ORGANOMETALLIC COMPOUNDS 
See also ORGANIC MERCURY COMPOUNDS 
ORGANOMETALLIC COMPOUNDS/CHEMICAL REACTIONS 
Organometallic complexes containing carbon dioxide, 1:13839 
(RFP-Trans- 182) 
ORGANS 
See also BONE MARROW 
KIDNEYS 
LYMPHATIC SYSTEM 
RESPIRATORY SYSTEM 
SKELETON 


SKIN 
URINARY TRACT 
ORGANS/IMAGES 
Regional imaging with '‘O ( ), 1:14592 
ORMAK DEVICES/IMPURITI 
First-wall plasma impurities in ORMAK, 1:15337 
ORMAK DEVICES/NEUTRON FLUX 
—e of neutron flux from a tokamak plasma device, 
1:15175 
ORNL 
(Oak Ridge National Laboratory.) 
ORNL/BIBLIOGRAPHIES 
Masters and doctorate theses issued as laboratory reports, 
1:15352 (ORNL/TM-5327) 


ORNL/BIBLIOGRAPHIES 
| 
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eee of positive ion beams from solids, 1:14031 
ORNL RESEARCH REACTOR 
See ORR REACTOR 
ORR REACTOR/REACTOR OPERATIO! 
Oak Ridge Research Reactor 
1:13220 (ORNL/TM 3365) 


See RICE 
OSTEOSARCOMAS/DIAGNOSIS 
Copper and zinc levels in serum from human patients with 
sarcomas, 1:14594 
OSTEOSARCOMAS/RADIOINDUCTION 
Estimated risk to human bone from Pu, 1:14712 
Induction of osteogenic sarcoma by polymeric plutonium 
in beagles, 1:14735 
jlutonium incorporation through ingestion ng animals 
(Mice, rats, 1: 14765 
RNA-instructed DNA polymerase activity in radiation-induced 
osteosarcomas, 1:14720 
Theory of the induction of bone cancer by alpha radiation: a 
summary, 1:14721 
OXALATES/ACTIVATION ANALYSIS 
ae oe analysis of urinary calculi, 1:14428 (CONF- 
OXIDES/SOLUBILITY 
Aqueous systems and geothermal energy, 1:13801 (ORNL-5111) 
OXONIUM IONS/ELECTRON-ION COLLISIONS 
Cross-section measurements for electron-H,O* recombination 
(0.060 to 1.5 eV electrons), 1:14838 
OXYGEN/ACTIVATION ANALYSIS 
Accurate determination of major oxygen in inorganic and 
organic reagents and industrial materials as a check of purity 
and stoichiometry, 1:13747 (CONF-741040-P2) 
OXYGEN/BIOLOGICAL EFFECTS 
Oxygen dependence of promitochondrial and cytoplasmic 
protein synthesis in the formation of electron transfer 
complexes III and IV in adapting Bakers’ yeast, 1:14552 
OXYGEN/CHEMICAL REACTION KINETICS 
Environmental chemistry (Transients in freon-oxygen-ozone 
TT i chemistry of S in the atmosphere), 1:13802 (ORNL- 
1) 
OXYGEN/COMBUSTION PROPERTIES 
Examination of the stirred reactor as a tool for the 
determination of rate constants of the H,-O, combustion 
reactions, 1:12710 
OXYGEN/DESORPTION 
Photodesorption from powdered zinc oxide, 1:13707 
OXYGEN/ECOLOGICAL CONCENTRATION 
Effects of long-term exposure to supersaturation of dissolved 
atmospheric gases on juvenile chinook salmon and steelhead 
— in deep and shallow test tanks, 1:14787 (CONF-741033- 


uarterly July-September 


—T and fishery observations in selected Alpine 
: on streams (Nitrogen supersaturation), 1:14488 (CONF- 
410 
OXYGEN/ION-MOLECULE COLLISIONS 
Observation of luminescent —— in low energy ion-neutral 
collisions. Progress report for period June 1, 1975-May 31, 
1976, 1:14831 (COO- 
OXYGEN/METABOLISM 
Regional imaging with '‘O (Dogs), 1:14592 
OXYGEN/PHOTOLYSIS 
Environmental chemistry (Transients in eye 
rT chemistry of S in the atmosphere), 1:13802 (ORNL- 
11 


111) 
OXYGEN/PRODUCTION 
Farm energy system employing paeeeee storage, 1:12891 
Hydrogen generation by photoelectrolysis of water, 1:12658 
Hydrogen production plants using electrolytic cells with low cost 
electrodes built into pressure tanks, 1:12665 
Investigation of hydrogen production from water at high 
temperatures, 1:12669 
Modern technology electrolysis for power ae 
(Compared with thermolysis method), 1:12664 
Performance characteristics of a eer moderate 
temperature, electrolysis system, 1:12662 
Prospects for hydrogen production by water electrolysis to be 
competitive with conventional methods, I: 12660 
be Bs of hydrogen production in a phot hemical cell, 
657 


Thermochemical water splitting: the reverse deacon reaction and 
alternatives, 1:12668 (IS-M 3) 
OXYGEN 16/ENERGY LEVELS 
Further comment on spurious center-of-mass motion, 1:15004 
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OXYGEN 16/LITHIUM 6 REACTIONS 
Spectroscopic utility of the two-proton pick-up (*Li, "B) 
reaction, 1:15010 
OXYGEN 16 REACTIONS/ALPHA-TRANSFER REACTIONS 
Cluster transfer reactions for producing exotic nuclei, 1:15071 
(COO-1779-49) 
Computing the finite-range distorted-wave Born approximation 
for "B("*O, ®N)"C, 1:15011 
OXYGEN 16 REACTIONS/COMPOUND-NUCLEUS 
REACTIONS 
— in states in “Ca, 1:15021 
GEN 16 REACTIONS/FUSION REACTION 
Investigation of high-spin states in *Ar, 1:15012 
OXYGEN 16 REACTIONS/FUSION REACTIONS 
Oscillations in the excitation function for complete fusion of 
*O+"C (13-27 MeV), 1:15009 
OXYGEN 16 REACTIONS/INELASTIC SCATTERING 
Coulomb excitation of '*,"In, 1:15054 
OXYGEN 16 REACTIONS/ONE-NUCLEON TRANSFER 
REACTIONS 
Computing the finite-range distorted-wave Born approximation 
for "B("*O, ®N)"C, 1:15011 
OXYGEN 16 REACTIONS/VACUUM POLARIZATION 
Vacuum polarization- and molecular-potential effects in heavy- 
ion scattering, 1:15059 
OXYGEN 18/TARGETS 
Preparation of self-supporting niobium oxide targets, with water 
enriched in '*0, 1:14058 (ANL/PHY/MSD-76-1) 
OXYGEN 18 REACTIONS/FUSION REACTION 
Investigation of high-spin states in “Ar, 1:15012 
OXYGEN EFFECT (RADIOBIOLOGY) 
See OXYGEN 
OXYGEN IONS/ENERGY LOSSES 
Chemical physics, 1:13803 (ORNL-5111) 
OXYGEN IONS/ION-MOLECULE COLLISIONS 
Observation of luminescent spectra in low energy ion-neutral 
collisions. Progress report for period June 1, 1975-May 31, 
1976, 1:14831 (COO-2718-4) 
OXYGEN IONS/MAGNETIC MOMENTS 
Polarized neutron determination of magnetic moments and 
magnetic form factors of Fe** in yttrium iron garnet, 1:13728 
(CEA-N-1817(Suppl.)) 
OXYGEN IONS/RANGE 
Heavy particle radiography, 1:15115 
OXYGEN ISOTOPES/ISOTOPE RATIO 
Stable isotope ratio measurements in nitrogen and oxygen using 
Raman scattering, 1:13784 
OXYMETHYLENE 
See FORMALDEHYDE 
OYSTERS/CHEMICAL ANALYSIS 
Distribution of cooper and zinc in oysters and sediments from 
three coastal-plain estuaries, 1:14475 (CONF-740513-) 
OZONE/BIOLOGICAL EFFECTS 
Ozone-induced fatty acid and viability changes in Chlorella, 
1:14783 
OZONE/CHEMICAL REACTION KINETICS 
Environmental chemistry (Transients in en 
systems, chemistry of S in the atmosphere), 1:13802 (ORNL- 
S111) 
Removal of manganese from mine waters, 1:12436 
OZONE/CHEMICAL REACTIONS 


Thermodynamics of chemical species im) it to rocket 
technology. Final report, | July 1973-30 June 1974, 1:13640 
(AD/A-008935 ) 

OZONE/MONITORING 


Long-path optical monitoring of urban air pollution, 1:14374 
(UCRL-51898) 
OZONE/PHOTOLYSIS 
Environmental chemistry (Transients in freon-oxygen-ozone 
systems, chemistry of S in the atmosphere), 1:13802 (ORNL- 
S111) 


P 


PACIFIC OCEAN 
See also SAN FRANCISCO BAY 

PACIFIC OCEAN/POLLUTION 

Neutron activation analysis studies of marine biological species 

and related marine sediments (Microstomus pacificus), 
1:14483 (CONF-740701-) 

PALLADIUM ALLOYS 
See also PALLADIUM BASE ALLOYS 
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PALLADIUM ALLOYS/CHEMICAL COMPOSITION 
Relative sputtering og and quantitative surface analysis by 
Auger spectrosc: 1:14817 
PALLADIUM ALLO S/SPUTTERING 
Relative sputtering surface analysis by 
Auger spectroscopy, | 
PALLADIUM BASE RLLOYS/CHEMICAL COMPOSITION 
Relative sputtering yields and oon surface analysis by 
Auger spectroscopy, 1:1481 
on BASE ALLOYS/PERMEABIL ITY 
permeation in palladium-chromium alloys, 1:13669 
PALLA BASE ALLOYS/SPUTTERING 
wo sputtering yields and quantitative surface analysis by 
spectroscopy, 1:14817 
PARABOLIC REFLECTORS/LASER MIRRORS 
Theoretical tool movement required to diamond turn an off-axis 
paraboloid on axis, 1:13944 (UCRL-51984) 
PARABOLIC REFLECTORS/PERFORMANCE TESTING 
Use of compound parabolic concentrator for solar energy 
collection, 1:12848 (ANL-75-42) 
PARABOLIC REFLECTORS/SOLAR TRACKING 
Tracking angles and rates for single degree of freedom solar 
collectors, 1:12850 (SAND-76-0027) 
PARAFFINS 
See ALKANES 
PARTICLE MODELS 
See also COMPOSITE MODELS 
EXTENDED PARTICLE MODEL 
FIREBALL MODEL 
QUARK MODEL 
STRING MODELS 
VENEZIANO MODEL 
Fokker action principles with self-action. I. General theory: 
outline of a —— for constructing models of elementary 
particles, 1:148 
PARTICLE PROPERTIES/REVIEWS 
New particles produced in electron-positron annihilation, 
1:14881 (ANL/HEP-CP-75-58) 
PARTICLES 
See also DROPLETS 
PARTICLES/AERODYNAMICS 
Aerosol deposition and suspension during a Texas dust storm, 
1:14376 (UCRL-78011) 
PARTICLES/DEPOSITION 
Summary of particle dry deposition velocities to oceans, 1:14474 
(BNWL-SA-5597) 
PARTICLES/ENTRAINMENT 
Fluid - particle entrainment into vertical jets in fluidized beds, 
1:13975 
PARTICLES/NUCLEAR REACTION KINETICS 
Use of jnstrumental nuclear activation methods in the study of 
= from major air pollution sources, 1:14341 (CONF- 
=) 
PARTICLES/RADIOACTIVATION 
Use of instrumental nuclear activation methods in the study of 
Neomaees from major air pollution sources, 1:14341 (CONF- 
PARTICLES/TRAJECTORIES 
Performance of rotary flow cyclones, 1:12467 
PARTICLES (FUEL) 
See FUEL PARTICLES 
PARTON MODEL/ELECTRON-POSITRON INTERACTIONS 
Polarization correlations in electron-positron reactions, 1:14922 
PARTON MODEL/INCLUSIVE INTERACTIONS 
Jets in large P/sub T/ reactions at ISABELLE, 1:14896 (BNL- 
20550( Vol.2)) 
PATIENTS/BIOLOGICAL RADIATION EFFECTS 
Immunological studies in the human radium population (7Ra 
body burden), 1:14716 
rT in patients contaminated with radium (?**Ra), 


4714 
PATIENTS/IMMUNE REACTIONS 
Immunological studies in the human radium population (7*Ra 
body burden), 1:14716 
PATIENTS/MORTALITY 
Chest fluoroscopy and neoplasia in tuberculosis patients: a 
retrospective su Progress report, July 1, 1975-June 30, 
1976, 1:14674 (ORO- 3857-4) 
PATIENTS/RADIATION DOSES 
Indocyanine green labeled with '*1 for dynamic studies of the 
hepato-biliary system ('*"1, '*1), 1:14595 (BNL-20958) 
PATIENTS/RADIATION PROTECTION 
State and Federal Regulatory measurement responsibilities 
around medical facilities (Diagnostic x-ray, radioisotope, and 
radiotherapy facilities), 1:14791 (CONF-760301-3) 


PATIENTS/RADIONUCLIDE ADMINISTRATION 
Macro-distribution of plutonium in selected bones from an 
abnormal skeleton, 1:14752 
Microscopic distribution of **Pu deposited in bone from a 
human injection case, 1:14753 
Microscopic distribution of **Ra in the bones of radium cases: a 
~—— between diffuse and average **Ra concentrations, 
1:14756 
Survival, causes of death, and estimated tissue doses in a group 
of human beings injected with plutonium, 1:14711 
PATIENTS/RADIONU LIDE KINETICS 
Distribution and retention of *S-sodium sulfate in man, 1:14759 
Gross distribution of ?*Ra in man from external counting, 
1:14754 
TAS31 d bus interface test program, 1:15368 
(SAND-75-0589) 
PEA PLANT 
See PISUM 
PEACH BOTTOM-2 REACTOR/REACTOR OPERATION 
Semiannual Operating Report, July-December 1975, 1:13103 
(DOCKET-50277-613) 
PEACH BOTTOM-2 REACTOR/REACTOR PROTECTION 
SYSTEMS 
a provisions for boiling water reactors, 
1:1337 
PEACH BOTTOM-3 REACTOR/REACTOR OPERATION 
Semiannual Operating Report, July-December 1975, 1:13103 
(DOCKET-50277-613) 
PEACH BOTTOM-3 REACTOR/REACTOR PROTECTION 
SYSTEMS 
nee testability provisions for boiling water reactors, 
1:13370 
PEBBLE BED REACTORS 
Small nuclear process heat 
reactor. Volume I, 1:131 
PELLETS (FUEL) 
See FUEL PELLETS 
PENNING ION SOURCES/BEAM EMITTANCE 
Emittance measurements of high charge state argon beams from 
a PIG source, 1:14034 
Emittance and brightness of ion beams from a PIG ion source 
with end extraction, 1:14035 
Emittance and brightness of multiply-charged ion beams from 
duopigatron and duoplasmatron sources, 1:14037 
PENNING ION SOURCES/BEAM EXTRACTION 
Studies of a PIG source for positive ion extraction, 1:14030 
PENNING ION SOURCES/BRIGHTNESS 
Emittance and brightness of ion beams from a PIG ion source 
with end extraction, 1:14035 
Emittance and brightness of multiply-charged ion beams from 
duopigatron and duoplasmatron sources, 1:14037 
PENNING ION SOURCES/DESIGN 
Development of Penning multiply charged ion sources for the 
UNILAC, 1:14027 
Heavy ion acceleration at CYCLONE (Belgium), 1:14020 
PIG sources utilizing sputtering for negative ion formation, 
1:14042 
Production of positive ion beams from solids, 1:14031 
PENNING ION SOURCES/OPERATION 
Heavy ion acceleration at CYCLONE (Belgium), 1:14020 
PENNING ION SOURCES/PERFORMANCE TESTING 
PIG sources utilizing sputtering for negative ion formation, 
1:14042 
PENNING ION SOURCES/PLASMA 
Ion and electron flow in oe PIG sources for multiply 
heavy ions, 1:1402 
PENNING 1 ION SOURCES/TEST FACILITIES 
Penning multiply charged heavy ion source test facility, 1:14032 
PENNING ION SOURCES/U USES 
Penning multiply charged heavy ion source test facility, 1:14032 
PENNSYLVANIA/COAL RESERVES 
Coal preparation vs. stack gas scrubbing to meet SO, emission 
regulations, 1:12925 
PENNSYLVANIA/ENERGY CONSERVATION 
Energy conservation policy draft of the Commonwealth of 
Pennsylvania, 1:13426 (NP-20686) 
PENNSYLVANIA/ENERGY POLICY 
Energy conservation policy draft of the Commonwealth of 
Pennsylvania, 1:13426 (NP-20686) 
PENNSYLVANIA/PETROLEUM DEPOSITS 
Directional acoustic-velocity distribution in a petroleum 
reservoir, 1:12491 
PENSTOCKS/MODIFICATIONS 
Modification of an existing pump discharge conduit to 
accommodate turbine flow, 1:13390 


ts (SNPH) using pebble bed 
5 (GEEST-75-001(Vol.1)) 
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PENTAERYTHRITOL TETRANITRATE 
See PETN 
PENTANOIC ACID 
> See VALERIC ACID 
PENTANOLS/ELECTROCHEMISTRY 
Application of the Frumkin equation to electrocapillary and 
capacity data of some bon prod compounds (N-pentanoic acid, 
isopentyl alcohol, prima' 1:13838 
PENTANOLS/POSITRONIU EMISTRY 
Effect of solvents on the stability of positronium complexes in 
solution, 1:14830 
PEPTIDES/BIOCHEMICAL REACTION KINETICS 
Evidence for essential lysyl residues in ribulosebi 
carboxylase by use of the affinity label 3-bromo-1,4- 
dihydroxy-2-butanone 1 ,4-bisphosphate, 1:14555 
PEPTIDES/MOLECULAR WEIGHT 
Simian virus 40-specific eee. in Ad2*ND1- and 
Ad2*ND4-infected 1:1 
PEPTIDES/PHOTOLYSIS 
Chemical physics, 1:13803 (ORNL-5111) 
PERKINS-1 REACTOR/REACTOR LICENSING 
FIND: Thomas L. Perkins Nuclear Station, Units 1, 2, and 3, 
1:13110 (FIND-STN-50488) 
PERKINS-2 REACTOR/REACTOR LICENSING 
FIND: Thomas L. Perkins Nuclear Station, Units 1, 2, and 3, 
1:13110 (FIND-STN-50488 ) 
PERKINS-3 REACTOR/REACTOR LICENSING 
FIND: Thomas L. Perkins Nuclear Station, Units 1, 2, and 3, 
1:13110 (FIND-STN-50488 ) 
PERMAFROST/WELL LOGGING 
Evaluation of permafrost with logs, 1:14297 
PERSIAN GULF/WELL DRILLING 
= 7 dog-legs and jump-shifts in pressure profile plots, 


PERSONNEL 
See also DIAL PAINTERS 
MINERS 
PERSONNEL/BEHAVIOR 
Human factors in design (Equi nt safe and use), 
PERSONNEL/BIOLOGICAL RADIATION EFFECTS 
Radiation e meee records management (Neutrons, tritium), 
1:14671 (DPSPU-75-30-7) 
PERSONNEL/CHRONIC INTAKE 
Los Alamos Scientific Laboratory's human autopsy tissue 
analysis study (Tissue distribution of Pu in occupationally 
d personnel and fallout Pu in human population), 


1:14750 
PERSONNEL/EXTERNAL IRRADIATION 
Personnel monitoring measurements, 1:14675 (UCRL-77816) 
PERSONNEL/HEALTH HAZARDS 
Health of Hanford plutonium (Pu) workers. I, 1:14751 
PERSONNEL/INTERNAL IRRADIATION 
Personnel monitoring measurements, 1:14675 (UCRL-77816) 
PERSONNEL/RADIATION DOSES 
Radiation — records management (Neutrons, tritium), 
1:14671 (DPSPU-75-30-7) 
PERSONNEL/RADIATION PROTECTION 
Current technology in sampling for airborne radionuclides, 
1:14369 (LA-UR-76-123) 
Emergency preparedness: a comprehensive plan, 1:14665 (ARH- 
SA-242) 
PERSONNEL/RADIONUCLIDE KINETICS 
Los Alamos Scientific Laboratory's human autopsy tissue 
— study (Tissue distribution of Pu in occupationally 
d personnel and fallout Pu in human population), 
1 4750 
PERSONNEL MONITORING 
Personnel monitoring measurements, 1:14675 (UCRL-77816) 
PERSONNEL MONITORING/DATA ACQUISITION 
Radiation exposure records management (Neutrons, tritium), 
1:14671 (DPSPU-75-30-7) 
PERTURBATION THEORY/MANY-BODY PROBLEM 
Perturbation theory of effective hamiltonians, 1:15085 
PEST CONTROL/ARGENTINA 
Status and prospects of Mediterranean fruit fly control 
investigations by the sterile-insect technique in Ar, — 
(Anastrepha fraterculus, gamma radiation), 1:147 
PEST CONTROL/PERU 


Status and prospects of Mediterranean fruit fly control by the 
sterile-insect technique in Peru (Ceratitis capitata, gamma 
radiation), 1:14700 

PEST CONTROL/STERILE INSECT RELEASE 

Application of the sterile-insect technique for control of 
Mediterranean fruit flies in Israel under field conditions 
(Ceratitis capitata, gamma radiation), 1:14694 
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Application of SIT on the European cherry fruit fly, Rhagoletis 
cerasi L., in northwest Switzerland (Sterile insect technique, 
gamma radiation), 1:14695 

Comparative behavior of lab.-cultured and wild-type Dacus 1 
oleae flies in the field, 1:14698 

Control of fruit flies by the sterile-insect technique. Studies on 
eae population dynamics, fruit infestation sequence, 

——— of Dacus dorsalis Hendel (Gamma radiation), 

1:147 

Controlling fruit flies by the sterile-insect technique. Panel 
proceedings series. Proceedings of a panel and research co- 
ordination meeting on the sterile-male technique for control of 
fruit flies, Vienna, Austria, November 12-16, 1973, 1:14687 
(STI/PUB-392) 

Genetic control of Ceratitis capitata: practical application of the 
sterile-insect technique, 1:14693 

Genetic variation in natural insect populations and its bearing on 
mass-rearing programs, 1:14689 

Mass rearing of the olive fruit fly, Dacus oleae (Gmelin), at 
Democritos, 1:14697 

Performance of normal and gamma-ray sterilized laboratory- 
reared Dacus oleae flies in the field. An attempt to suppress 
the native population in a semi-isolated area by the sterile- 
insect technique, 1:14704 

Procida medfly pilot experiment: status of the medfly control 
after two years of sterile-insect releases (Ceratitis capitata, 
gamma radiation), 1:14692 

Quality in mass-produced insects: definition and evaluation, 
1:14690 

Raising and multiplying of the ia cherry fruit fly, 
Rhagoletis cerasi L., 1:1470 

Release of sterile and marked a flies on the islet of Sit 
(Kornat Archipelago) (Dacus oleae), 1:14705 

Small-scale field experiments on sterile-insect control of the 
onion fly, Hylemya antiqua (Meigen) (Gamma radiation), 
1:14696 

Status and prospects of Mediterranean fruit fly control by the 
sterile-insect technique in Peru (Ceratitis capitata, gamma 
radiation), 1:14700 

Status and prospects of Mediterranean fruit fly control 
investigations by the sterile-insect technique in Argentina 
(Anastrepha fraterculus, gamma radiation), 1:14701 

Studies on the Mexican fruit fly Anastrepha ludens Loew 
(Gamma radiation), 1:14707 

Suppression of the Mediterranean fruit fly or medfly, Ceratitis 
capitata (Wiedemann), in a semi-isolated area in Cyprus by 
the use of the sterile-insect technique (Gamma radiation), 
1:14699 


(Pentaerythritol tetranitrate.) 
PETN/DETONATORS 
Mesh-initiated large area detonators, 1:14316 (SAND-75-0524) 
PETROCHEMICALS/PRODUCTION 
Chemical from coal. Quarterly technical Te 
October-December 1975, 1:12420 (FE-1534-25) 
PETROLEUM 
See also SHALE OIL 
PETROLEUM/BIODEGRADATION 
Petroleum degradation in low temperature marine and estuarine 
environments. Annual report No. 2, | May-31 Dec 1974, 
1:12542 (AD/A-007588) 
PETROLEUM/CHARGES 
Report to the Congress on the feasibility of lowering the price of 
U.S. oil imports by providing incentives to domestic 
producer/importers, 1:13493 (FEA/M-76/223) 
PETROLEUM/DATA 
Energy information: report to Congress. Quarterly report: third 
quarter 1975, 1:13414 (PB-242760-03) 
PETROLEUM/DATA ACQUISITION 
Crude oil characterization data program. Interim report (Code 
for retrieval and selection of CONUS and OCONUS 
characterization data), 1:12549 (AD/A-005076) 
PETROLEUM/DEMETALLIZATION 
Demetallization of high metals feedstocks using regenerated 
catalyst (Patent), 1:12527 
Multi-zone method for demetallizing and desulfurizing crude oil 
or atmospheric residual oil (Patent), 1:12528 
PETROLEUM/DESULFURIZATION 
Multi-zone method for demetallizing and desulfurizing crude oil 
or atmospheric residual oil (Patent), 1:12528 
PETROLEUM/ENERGY SUPPLIES 
Investment and returns in exploration and the impact on oil and 
natural gas supply, 1:13494 (MIT-EL-74-016) 
Oil security system: an import strategy for achieving oil security 
and reducing oil prices (Book), 1:13501 


for 
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PETROLEUM/ENHANCED RECOVERY 

Enhanced recovery alternatives (Petroleum produced by 
enhanced recovery exempt from price controls under new 
federal policy), 1:12547 (NP-20849) 

PETROLEUM/GOVERNMENT POLICIES 

Pricing distortions of So products. Conservation paper 
No. 31, 1:13499 (P’ 

Rone to the Congress on the feasibilit: eri price 

S. oil providin incentives to 
roducer/importers, 1:13493 (FEA/M-76/223) 
PETROLEUM/ IHORE DRILLING 
Economic analysis of proposed and interim final effluent 
uidelines of the offshore oil and gas producing industry, 
213492 (EPA-230/1-75-063) 
PETROLEUM/POLLUTION REGULATIONS 
Economic analysis of proposed and interim final effluent 
uidelines of the offshore oil and gas producing industry, 
:13492 (EPA-230/1-75-063) 
PETROLEUM/PROFITS 
Recycling of oil revenues, 1:13500 
PETROLEUM/PROSPECTING 
Neutron accelerator well logging, 1:14216 (CONF-741040-P2) 
PETROLEUM/REFINING 

Hydrocarbon reforming process with heated aromatic oa 

(Patent; conversion of aliphatics to aromatics), 1:1253 
PETROLEUM/SECURITY 

Oil security system: an import strategy for achieving oil security 

and reducing oil prices (Book), 1:13501 
PETROLEUM/T "AXES 

Pricing distortions of petroleum products. Conservation paper 

No. 31, 1:13499 (PB-246289) 
PETROLEUM/TRADE 

Oil security system: an import strategy for achieving oil security 
and reducing oil prices (Book), 1:13501 

Report to the Congress on the feasibility of lowering the price of 
U.S. oil imports by ren, incentives to domestic 
producer/importers, 1:13493 (FEA/M-76/223) 

Towards project interdependence: energy in the coming decade. 
Prepared for the Joint Committee on Atomic Energy, United 
States Con , 1:13437 

PETROLEUM DEPOSITS/ACOUSTIC TESTING 
Directional acoustic-velocity distribution in a petroleum 
reservoir, 1:12491 
PETROLEUM DEPOSITS/EVALUATION 
Formation evaluation by transient pressure testing, 1:12479 
PETROLEUM DEPOSITS/EXPLORATION 

Formation evaluation in Jurassic sandstones in the northern 
North Sea area, 1:12486 

Investment and returns in exploration and the impact on oil and 
natural gas supply, 1:13494 (MIT-EL-74-016) 

Role of North Carolina in regulating offshore petroleum 
development, 1:13502 

PETROLEUM DEPOSITS/OFFSHORE DRILLING 

Outer Continental Shelf (OCS) oil and gas. An environmental 
assessment. Volume 1. A report to the President by the 
Council on Environmental Guality, 1:13495 (PB-239263) 

Outer Continental Shelf (OCS) oil and gas. An environmental 
assessment. Volume 4. Potential onshore effects of oil gas 
production on the Atlantic and Gulf of Alaska outer 
continental shelf. Final report, 1:13496 (PB-239266) 

PETROLEUM DEPOSITS/WELL LOGGING 
Porosity in shaly sands, 1:12490 
PETROLEUM INDUSTRY/ENVIRONMENTAL IMPACT 

STATEMENTS 

Oil and gas deve ent in the Santa Barbara Channel Outer 
Continental Shelf off California. Final environmental 
statement, Volume 1, 1:12544 (NP-20865-P1) 

Oil and gas development in the Santa Barbara Channel Outer 
Continental Shelf off California. Final environmental 
statement, Volume 2, 1:12545 (NP-20865-P2) 

Oil and gas development in the Santa Barbara Channel Outer 
Continental Shelf off California. Final environmental 
statement, Volume 3, 1:12546 (NP-20865-P3) 

PETROLEUM INDUSTRY/GOVERNMENT POLICIES 

Oil security system: an import strategy for achieving oil security 

and reducing oil prices (Book), 1:13501 
PETROLEUM INDUSTRY/REGULATIONS 

MER: ultimate recovery vs. rate; a reservoir simulation study. 
Volume 1. Final report, 1:13497 (PB-239767) 

MER: ultimate recovery vs. rate; a reservoir simulation study. 
Volume 2, appendices. Final report, 1:13498 (PB-239768) 

PETROLEUM PRODUCTS 
See also GAS OILS 
GASOLINE 
KEROSENE 
LUBRICATING OILS 


PETROLEUM PRODUCTS/CHARGES 
Pricing distortions of petroleum products. Conservation paper 
No. 31, 1:13499 (PB-246289) 
PETROLEUM PRODUCTS/CHEMICAL ANALYSIS 
Method for blending a component streams using loss-in- 
weight boilin — anal = (Patent), 1:12531 
PETROLEUM PRODUCTS/COST 
Pricing distortions of petroleum products. Conservation paper 
No. 31, 1:13499 (PB-246289) 
nergy information: report to paar. report: thi 
1975, 1:13414 (PB-242 60-03) 
PETROLEUM REFINERIES/CHEMICAL EFFLUENTS 
Refinery catalytic cracker regenerator SO/sub x/ control-steam 
stripper laboratory test. Final report, Nov 1973-Sep 1974 on 
Phase 2, 1:12520 (PB-239324) 
PETROLEUM REFINERIES/ON-LINE SYSTEMS 
Process for on-stream decoking of vapor lines (Patent), 1:12536 
PETROLEUM RESIDUES 
See HEAVY OILS 
PFR REACTOR/REACTOR CHARGING MACHINES 
Brief description of LMFBR fuel handling systems, 1:13044 
PFR REACT OR/REMOTE HANDLING EQUIPMENT 
Brief description of LMFBR fuel handling systems, 1:13044 
PHAGES 
See BACTERIOPHAGES 
PHANTOMS/CHILDREN 
Pediatric phantoms for use in dosimetric calculations, 1:15116 
PHANTOMS/DESIGN 
Pediatric phantoms for use in dosimetric calculations, 1:15116 
PHANTOMS/FABRICATION 
Radiation protection: theoretical studies of x-ray attenuation in a 
simulated chest wall, 1:15120 (UCRL-5007-75-1) 
PHANTOMS/MATHEMATICAL MODELS 
Pediatric phantoms for use in dosimetric calculations, 1:15116 
PHANTOMS/NEUTRON DOSIMETRY 
Displacement correction factor for fast-neutron dosimetry in a 
tissue-equivalent phantom, 1:15122 
PHANTOMS/PHOTON TRANSPORT 
Radiation protection: theoretical studies of x-ray attenuation in a 
simulated chest wall, 1:15120 (UCRL-5007-75-1) 
PHARMACEUTICALS 
See DRUGS 
PHASEOLUS/CHEMICAL ANALYSIS 
Determination of total protein in plant tissues from nitrogen 
analysis by a modified Kjeldahl digestion and Nesslerization 
method, 1:14785 (ANL-75-3(Pt.3)) 
PHASEOLUS/GROWTH 
Effect of sulfur dioxide on yield and growth of kidney beans 
(Phaseolus vulgaris L.), 1:14542 (ANL-75-3(Pt.3)) 
PHASEOLUS/PRODUCTIVITY 
Effect of sulfur dioxide on yield and growth of kidney beans 
(Phaseolus vulgaris L.), 1:14542 (ANL-75-3(Pt.3)) 
PHENIX REACTOR/ECCS 
Emergency cooling system for the PHENIX reactor, 1:13029 
(ANL-Trans-1049) 
PHENIX REACTOR/REACTOR CHARGING MACHINES 
Brief description of LMFBR fuel handling systems, 1:13044 
PHENIX REACTOR/REMOTE HANDLING EQUIPMENT 
Brief description of LMFBR fuel handling systems, 1:13044 
PHENOLS/PHOTOIONIZATION 
Temperature dependence of a process competing with S,-S, 
internal conversion in indole and phenol in aqueous solutions, 
1:13841 
PHILIPPINES/PEST CONTROL 
Control of fruit flies by the sterile-insect technique. Studies on 
sterilization, population dynamics, fruit infestation sequence, 
and dispersal of Dacus dorsalis Hendel (Gamma radiation), 


1:14706 
PHOSPHATASES/BIOCHEMICAL REACTION KINETICS 
Bacteriophage-induced inhibitor of a host enzyme, 1:14545 
(COO-2101-26) 
PHOSPHATES/BIOCHEMICAL REACTION KINETICS 
Evidence for essential lysyl residues in ribulosebisphosphate 
carboxylase by use of the affinity label 3-bromo-1,4- 
dihydroxy-2-butanone 1 ,4-bisphosphate, 1:14555 
PHOSPHIDES/KNIGHT SHIFT 
Evidence for a conduction-electron transition from pressure 
dependence of NMR in CeP and CeAs, 1:13706 
PHOSPHITES 
See PHOSPHOROUS ACID 
PHOSPHORIC ACID ESTERS/CHEMICAL REACTIONS 
Synthesis and biological incorporatin of icons into 
macromolecules for NMR study, 1:13849 (COO-2451-2) 
PHOSPHORIC ACID ESTERS/CHROMATOGRAPHY 
Separations chemistry, 1:13791 (ORNL-5111) 


PHOSPHORIC ACID ESTERS/CHROMATOGRAPHY 
= 
> 


PHOSPHORIC ACID ESTERS/SOLVENT 
Separations chemistry, 1:13791 (ORNL-5111) 
PHOSPHOROUS ACID/PRODUCTION 
from phosphates, 1:13789 (INIS-mf- 
PHOSPHORUS/ECOLOGICAL CONCENTRATION 
Base-line data on everglades soil-plant systems: elemental 
sa biomass, and soil depth, 1:14451 (CONF- 
7405 13-) 


Chemical composition of white-tailed deer: whole-bod 
concentrations of macro- and micronutrients, 1:14418 
orest-floor nutrient dynamics in southern Appalachian 
hardwood and white pine plantation ecosystems, 1:14639 
(CONF-7405 13-) 

Litter production, decomposition, and nutrient cycling in a 
mixed hardwood watershed and a white pine watershed, 
1:14640 (CONF-7405 13-) 

Prediction of elemental content in the old-field mouse, 1:14417 
(CONF-7405 13-) 

Seasonal and annual variations in the quantities of nitrogen, 
potassium, phosphorus, magnesium, calcium, and man 
reaching the forest floor as mast in Pennsylvania and 
forests, 1:14637 (CONF-740513-) 

PHOSPHORUS/METABOLISM 

Livestock forage and mineral relations on a shrub-steppe 
rangeland in northwestern United States (ALE Reserve), 
1:14445 (BNWL-SA-5469) 

PHOSPHORUS/REMOVAL 
Acid mine drainage as a chemical coagulant for treatment of 
municipal wastewater, 1:12442 
PHOSPHORUS COMPOUNDS/STRUCTURAL CHEMICAL 
ANALYSIS 
of 
PHOSPHORYLASES 
See PHOSPHOTRANSFERASES 
PHOSPHOTRANSFERASES 
See also NUCLEASES 
PHOSPHOTRANSFERASES/BIOCHEMICAL REACTION 

KINETICS 

Bacteriophage-induced inhibitor of a host enzyme, 1:14545 
(COO-2101-26) 

PHOTODIODES/PHYSICAL RADIATION EFFECTS 

Effect of gamma irradiation on optical isolators (Hewlett- 
Packard 5082-4310 isolator and Texas Instruments TIL-107 
isolator), 1:14231 

PHOTODISINTEGRATION 
See PHOTONUCLEAR REACTIONS 
PHOTOELECTRIC CELLS/DESIGN 

Apparatus for converting light energy into electrical energy 

(Patent), 1:12826 
PHOTOELECTRON SPECTROSCOPY/RESEARCH 

PROGRAMS 

Photoelectric emission from thin films in the vacuum ultraviolet 
region. Annual ress report, | March 1975-29 February 
1976 at the physics 
department of the Univ. of Hawaii), 1:14823 (UH-235-P-9- 


ermont 


See IMAGES 
PHOTOLUMINESCENCE/RESEARCH PROGRAMS 
Photoelectric emission from thin films in the vacuum ultraviolet 
— Annual progress report, | March 1975-29 February 
1976 (Summary of research activities at the physics 
_—- of the Univ. of Hawaii), 1:14823 (UH-235-P-9- 


14) 
PHOTOMETERS/CALIBRATION 
Solar power array for the concentration of energy. Technical 
report covering Task 2. Task 2. Modifications to a specular 
photometer, 1:12729 (COO-2699-3) 
PHOTOMETERS/DESIGN 
Solar power array for the concentration of energy. Technical 
report covering Task 2. Task 2. Modifications to a specular 
hotometer, 1:12729 (COO-2699-3) 
PHOTOMETERS/FABRICATION 
Solar power array for the concentration of energy. Technical 
report covering Task 2. Task 2. Modifications to a specular 
1:12729 (COO-2699-3) 
PHOTOMULTIPLIERS/GATING CIRCUITS 
Temperature-stable linear gate for nanosecond signals and an 
optional stretcher circuit, 1:14265 
PHOTOMULTIPLIERS/PERFORMANCE TESTING 
Photomultipliers for hi Sepp applications, 1:14133 
PHOTON T ANSMISSION ANNING/ALGORITHMS 


Pseudo fan beam reconstruction algorithms and their related 
physical problems, 1:14285 
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PHOTON TRANSMISSION SCANNING/EQUIPMENT 
Instrument for bone mineral measurement using a 
per _— as the control arit arithmetic element, 
Measurement of soft tissue overlying bone utilizing board band 


ener, trum techniques, 1:14153 
PHOTON TRANSPORT 


ed: 5 ae or transmission of energetic photons in material 
media.) 
Method for processing ENDF/B photon form factor data, 
1:15101 
PHOTON TRANSPORT/ENERGY LOSSES 
Coupled electron/photon transport in static external magnetic 
fields, 1:15102 
PHOTON-PROTON INTERACTIONS/EXCLUSIVE 
INTERACTIONS 
Inclusive and exclusive virtual photoproduction results from 
Cornell (Particle number ratios, structure functions, 
differential cross sections), 1:14910 
PHOTON-PROTON INTERACTIONS/INCLUSIVE 
INTERACTIONS 
Inciusive and exclusive virtual uction results from 
Cornell (Particle number ratios, structure functions, 
differential cross sections), 1:14910 
INTERACTIONS/VECTOR DOMINANCE 
fe) 


Hadronic models for the photoproduction of psi’s, 1:14915 
PHOTONS/MULTIPLE PRODUCTION 
Final report on the exploratory experiment on the investigation 
of high multiplicity gamma-ray events (Cross sections; rapidity 
distributions), 1:14872 (BNL-20644) 
PHOTONS/REGGE TRAJECTORIES 
Dynamical consequences of a photon Regge traj 
PHOTONUCLEAR REACTIONS/BREAKUP REACTI 
Three-body photodisintegration of *He, 1:15001 
PHOTONUCLEAR REACTIONS/COMPTON EFFECT 
Low-energy theorems for nuclear Compton and Raman 
scattering and O*yieldsO* two-photon decays in nuclei, 


1:15091 
PHOTONUCLEAR REACTIONS/NEUTRON EMISSION 
Systematic discrepancy in photoneutron cross sections for 
medium and heavy nuclei, 1:15031 
PHOTONUCLEAR REACTIONS/RAMAN EFFECT 
Low-energy theorems for nuclear Compton and Raman 
scattering and O*yieldsO* two-photon decays in nuclei, 
1:15091 
PHOTOPRODUCTION/REVIEWS 
Review of high energy photoproduction, 1:14854 
PHOTOSYNTHESIS 
Observation of a new EPR transient in chloroplasts that may 
reflect the electron donor to photosystem II at room 
temperature (Spinach chloroplasts), 1:14589 
PHOTOSYNTHESIS/BIOCHEMICAL REACTION KINETICS 
Chemically induced dynamic electron polarization in 
chloroplasts at room temperature: evidence for triplet state 
participation in photosynthesis, 1:14556 
PHOTOTRANSISTORS/PHYSICAL RADIATION EFFECTS 
Effect of gamma irradiation on optical isolators (Hewlett- 
Packard 5082-4310 isolator and Texas Instruments TIL-107 
isolator), 1:14231 
PHOTOVOLTAIC CONVERSION 
Solar energy: a view from an electric utility standpoint, 1:12843 
PHOTOVOLTAIC CONVERSION/ECONOMICS 
Business analysis of solar photovoltaic energy conversion, 


, 1:14913 


:12778 
PHOTOVOLTAIC CONVERSION/MEETINGS 

Eleventh IEEE photovoltaic specialists conference, Scottsdale, 
Arizona, May 6-8, 1975, 1:12735 

Photovoltaic conversion of solar energy for terrestrial 
applications, held at Cherry Hill, New Jersey, 23-25 October 
1973. Volume I. Working group and panel report, 1:12834 
(PB-236163) 

Photovoltaic conversion of solar energy for terrestrial 
applications, held at Cherry Hill, New Jersey, 23-25 October 
1973. Volume II. Invited papers, 1:12835 (PB-236164) 

PHOTOVOLTAIC CONVERSION/RESEARCH PROGRAMS 

Photovoltaic conversion of solar energy for terrestrial 
applications, held at Cherry Hill, New Jersey, 23-25 October 
1973. Volume I. Working group and panel report, 1:12834 
(PB-236163) 

PHOTOVOLTAIC POWER PLANTS 
See also SOLAR CELL ARRAYS 
PHOTOVOLTAIC POWER PLANTS/BIBLIOGRAPHIES 

Solar electric power generation (a bibliography with abstracts). 
Period covered: 1964-August 1975, 1:12833 (NTIS/PS- 
75/691) 


PHOSPHORIC ACID ESTERS/SOLVENT PROPERTIES 
PHOTOGRAPHS 
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PHOTOVOLTAIC POWER PLANTS/RESEARCH PROGRAMS 
Assessment of the techno! required to develop photovoltaic 
power system for national energy 
1:12832 (N-75-17785) 
PHYSICAL EFFORT 


PHYSICAL PROTECTION DEVICES/DESIGN 
Preliminary examination of the ground intrusion 
(Monitoring the perimeters of restricted areas by seismic 
detection), 1:14245 (SAND-75-0558) 
PHYSICAL RADIATION EFFECTS/RESEARCH PROGRAMS 
Irradiation effects on reactor structural materials. Semiannual 
rt, March 1975-July 1975, 1:13676 (HEDL- 
ME-75-95) 
PICKERING-1 REACTOR/FUEL ELEMENTS 
Non-destructive determination of burn-up by gamma-scanning: 
an assessment of '‘Ce/Pr as a fission monitor in CANDU 
fuels, 1:12988 (AECL-5236) 
PICKERING-1 REACTOR/REACTOR INSTRUMENTATION 
Nuclear instrumentation and control of the CANDU pickering 
nerating station, 1:12992 
PICKERING-2 REACTOR/FUEL ELEMENTS 
Non-destructive determination of burn-up by gamma-scanning: 
an assessment of “‘Ce/Pr as a fission monitor in CANDU 
fuels, 1:12988 (AECL-5236) 
PICKERING-2 REACTOR/REACTOR INSTRUMENTATION 
Nuclear instrumentation and control of the CANDU pickering 
nerating station, 1:12992 
PICKERING-3 REACTOR/FUEL ELEMENTS 
Non-destructive determination of burn-up by gamma-scanning: 
an assessment of '‘Ce/Pr as a fission monitor in CANDU 
fuels, 1:12988 (AECL-5236) 
PICKERING-3 REACTOR/REACTOR INSTRUMENTATION 
Nuclear instrumentation and control of the CANDU pickering 
| station, 1:12992 
PICKERING-4 REACTOR/FAILED ELEMENT DETECTION 
Failed fuel location in CANDU-PHW reactors using a feeder 
scanning technique, 1:12990 
PICKERING-4 REACTOR/FUEL ELEMENTS 
Non-destructive determination of burn-up by gamma-scanning: 
an assessment of 'Ce/Pr as a fission monitor in CANDU 
fuels, 1:12988 (AECL-5236) 
PICKERING-4 REACTOR/REACTOR INSTRUMENTATION 
Nuclear instrumentation and control of the CANDU pickering 
generating station, 1:12992 
PIG ION SOURCES 
See PENNING ION SOURCES 
PIGEONS/BEHAVIOR 
Role of discriminative stimuli in modulating drug action, 
1:14539 
PILGRIM-2 REACTOR/REACTOR LICENSING 
FIND: Pilgrim Nuclear Power Station, Unit 2, 1:13108 (FIND- 
50471-S1) 

PILOT PLANTS/DESIGN 
Development studies on conversion of methanol and related 
oxygenates to gasoline. Quarterly ress report No. 3, 

August-October 1975, 1:12715 (FE-1773-14) 
PILOT PLANTS/WELDED JOINTS 
ee performance and failure analysis, 1:12338 (ANL-76- 


) 
PINCH EFFECT/TRANSPORT THEORY 
Hybrid model studies of ion dynamics and magnetic field 
diffusion during pinch implosions, 1:15181 
PINES/ACTIVATION ANALYSIS 
Environmental baselines by NAA of yet 
™Se, Ba, “*Eu, /sup 110m/Ag), 1:1438 
PINES/PLANT GROWTH 
Simulation of nitrogen distribution and its effect on productivity 
loblolly pine plantations, 1:14409 (CONF- 
13-) 
Some effects of fertilization on mineral cycling in loblolly pine, 
1:14645 (CONF-7405 13-) 
PINNING FORCE 
See MAGNETIC FLUX 
PINS (FUEL) 
See FUEL PINS 
PION REACTIONS/CHARGE-EXCHANGE REACTIONS 
Pion-nucleus multiple scattering using separable t matrices. I. 
Multiple scattering formalism, 1:14941 
PION REACTIONS/CROSS SECTIONS 
Mu-pair production by 150 GeV/c hadrons, 1:14861 
PION REACTIONS/ELASTIC SCATTERING 
reper: ion elastic scattering from light nuclei, 1:15095 
PION REACTIONS/INCLUSIVE INTERA IONS 
Dimunon production oa pions and protons (200 and 240 GeV, 
cross sections), 1:14889 


samples 
(CONF-740701-) 


PLANT BREEDING/MEETINGS 


PION REACTIONS/INELASTIC SCATTERING 

Sensitivity of * and z~ inelastic scattering to differences in the 

neutron and proton amplitudes, 1:15 
PION REACTIONS/MUL PLE SCATTERING 

Pion-nucleus multiple scattering en t matrices. I. 

Multiple scattering formalism, 1:1 | 
PION REACTIONS/SCATTERING 

Coupled equations method for pion scattering from the two- 

nucleon system, 1:15089 (COO-2171-55) 
PION-NUCLEON INTERACTIONS 

See also PION-PROTON INTERACTIONS 
PION-NUCLEON INTERACTIONS/ISOSPIN 

Composite structure of hadrons and why data lie near an isospin 

bound, 1:14947 
PION-NUCLEON INTERACTIONS/PARTIAL WAVES 
Does the A(3,3) resonance factorize, 1:14924 
PION-NUCLEON INTERACTIONS/POMERANCHUK 

SU(3) content of the Pomeranchuk singularity (6 to 280 

GeV/c), 1:14954 
PION-PROTON INTERACTIONS/CROSS SECTIONS 

Search for exotic mesons at SLAC (8.4 and 14 GeV/c, review), 
1:14882 (ANL/HEP-CP-75-58) 

PION-PROTON INTERACTIONS/ELASTIC SCATTERING 
ap backward elastic scattering in the 5 GeV/c — 
(Differential cross sections), 1:14879 (ANL/HEP-CP-75-58) 

Elastic scattering of 7~*, K~*, p~* at small angles: a preliminary 
analysis (50 to 200 GeV/c, scattering amplitudes, differential 
cross sections), 1:14873 (FERMILAB-Conf-75/61-EXP) 

Ericson fluctuation experiments at Argonne (Differential cross 
sections, 2 to 9 GeV/c), 1:14880 (ANL/HEP-CP-75-58) 

How to identify resonances above the phase-shift analyses 

ion, 1:14950 (ANL/HEP-CP-75-58) 
PION-PROTON INTERACTIONS/MASS SPECTRA 
Observation of S* production at 1.98 GeV/c , 1:14891 
PION-PROTON INTERACTIONS/MISSING MASS 

BNL multiparticle spectrometer (MPS) program, 1:14869 
(ANL/HEP-CP-75-58) 

PION-PROTON INTERACTIONS/PARTICLE PRODUCTION 

Backward production in 7 minus plus proton goes to neutron 7 

lus PI minus at 8 GeV/c (Differential cross sections), 
1:14884 (COO-1195-353) 
PION-PROTON INTERACTIONS/PERIPHERAL COLLISIONS 

How to identify resonances above the phase-shift analyses 
region, 1:14950 (ANL/HEP-CP-75-58) 

PION-PROTON INTERACTIONS/REVIEWS 

Some recent results from a study of i interactions at 15 
GeV/c, 1:14883 (ANL/HEP-CP-75-58) 

PION-PROTON INTERACTIONS/SCATTERING AMPLITUDES 

Amplitude analysis for the reaction 2*p yields 7*a~7°A** at 7 
GeV/c (Isobar model), 1:14952 

PION-PROTON INTERACTIONS/SMALL ANGLE 

SCATTERING 

Elastic scattering of 7~*, K~*, at small angles: a 
analysis (50 to 200 GeV/c, scattering amplitudes, differential 
cross sections), 1:14873 (FERMILAB-Conf-75/61-EXP) 

PIONS 
See also PIONS NEUTRAL 
PIONS/PARTICLE PRODUCTION 

Neutron spectra from 647- and 800-MeV proton bombardment 
of oa and deuterium (Cross sections), 1:14874 (LA- 
6192-T) 

Pion production in *He collisions on complex nuclei: a 
comparison of theory with experiment (BLSZ theory, 
differential cross sections), 1:15007 (ORO-4856-28) 

PIONS/STRUCTURE FUNCTIONS 
Threshold behavior of pion and proton structure functions in the 
Bethe-Salpeter description, 1:14949 
PIONS NE L/DECAY 
Short-distance symmetries, the axial anomaly, and the conformal 
roup, 1:14956 
PIPELIN QUALITY GAS 
See HIGH BTU GAS 
PIPELINES/MATERIALS 

Selection of structural materials for hydrogen pipelines and 

storage vessels, 1:12693 
PISUM/POLYPLOIDY 

Is polyploidy necessary for tissue differentiation in higher plants 

(Triticum, helianthus), 1:14551 
PLANKTON/CONT AMINATION 

Distribution studies of plutonium in the Great Lakes (**Pu, ®Sr, 

137Cs), 1:14505 (CONF-740701-) 
PLANT BREEDING/MEETINGS 

Breeding for seed protein improvement using nuclear 
techniques. Panel proceedings series. Proceedings of the 
second research co-ordination meeting of the seed protein 
Ibadan, Nigeria, December 10-14, 
1973, 1:14649 (STI/PUB-400) 


See EXERCISE 


PLANT BREEDING/RESEARCH PROGRAMS 


PLANT BREEDING/RESEARCH PROGRAMS 
Prospects for genetic improvement of seed protein in plants, 
1:14650 
tical micr of cell organelles in ing rice 
tissue, 1:14567 ORNL -tr-41 27) 
PLANT CELLS/ORGANOIDS 
Optical microscopy of cell — in shooting rice callus 
tissue, 1:14567 (ORNL-tr-4127) 
PLAI'T TISSUES/CHEMICAL ANALYSIS 
Determination of total protein in plant tissues from nitrogen 
analvsis by a modified Kjeldahl digestion and Nesslerization 
method, 1-14785 (ANL-15-3(Pt.3)) 


See also ALGAE 
AQUATIC ORGANISMS 
FUNGI 


TREES 
PLANTS/CHEMICAL COMPOSITION 

Base-line data on everglades soil-plant systems: elemental 
composition, biomass, and soil depth, 1:14451 (CONF- 
740413.) 

PLANTS/CONTAMINATION 

Environment and quality of life. Literature study on the 
economic consequences of the damages and annoyances both 
in materials and vegetation and in men and ani caused by 
sulfur dioxide air pollution, 1:14363 (EUR-5134d) 

lodine-129: a study of its transport in the environment and 
distribution in biological systems. ress rt, June 1, 
1975-May 31, 1976 (Includes '*1), 1:14390 (COO-2450-3) 

PLANTS/MORTALITY 

Some problems in measuring ecological effects of chronic low- 

level pollutants, 1:14786 (BNWL-SA-5608 ) 
PLANTS/POLYPLOIDY 

Is polyploidy necessary for tissue differentiation in higher plants 

(Triticum, helianthus), 1:14551 
PLANTS/POPULATION DYNAMICS 

Some problems in measuring ecological effects of chronic low- 

level pollutants, 1:14786 (BNWL-SA-5608 ) 
PLANTS/RADIATION MONITORING 

lodine-129: a study of its transport in the environment and 
distribution in biological systems. Progress rt, June |, 
1975-May 31, 1976 {Includes 114390 (COO-2450-3) 

Methods in environmental sampling for radionuclides, 1:14508 
(UCRL-77722) 

Plutonium in aquatic biota of the Great Miami River Watershed, 
Ohio (**Pu, Cladophora sp., Potamogeton sp., 
fishes), 1:14500 (ANL-75-3(Pt.3)) 

PLANTS/RADIONUCLIDE KINETICS 

Distribution of radiocesium in vegetation along a contaminated 
stream, 1:14449 (CONF-740513-) 

Radiocesium levels in vegetation colonizing a contaminated 
floodplain, 1:14447 (CONF-740513-) 

PLANTS/RADIONUCLIDE MIGRATION 

Frequency distributions of radiocesium concentrations in soil 
and biota, 1:14442 (CONF-7405 13-) 

Initial synthesis of area 13 **Pu data and other statistical 
analyses, 1:14439 (BNWL-SA-5667) 

PLANTS/TEMPERATURE E 
Temperature and organisms, 1:14781 
PLANTS (INDUSTRIAL) 
See INDUSTRIAL PLANTS 
PLANTS (PILOT) 
See PILOT PLANTS 
PLANTS (POWER) 
See POWER PLANTS 
PLASMA 
See also BEAM-PLASMA SYSTEMS 
COLLISIONAL PLASMA 
HIGH-BETA PLASMA 
HOMOGENEOUS PLASMA 
HOT PLASMA 
INHOMOGENEOUS PLASMA 
LASER-PRODUCED PLASMA 
PLASMA/CORRELATION FUNCTIONS 
Correlation analysis of turbulent plasmas. Final report, | Apr 
1972-30 Sep 1973, 1:15195 (AD/A-006744) 
PLASMA/ELECTRIC CONDUCTIVITY 
Orthogonal conductivity of a toroidal plasma, 1:15189 
PLASMA/ELECTROMAGNETIC RADIATION 

Strong self-focusing due to the ponderomotive force in plasmas, 

1:15180 
PLASMA/LASER RADIATION 

Laser light absorption with density profile modifications, 

1:15146 (UCRL-76303) 
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PLASMA/MEETINGS 
Pulsed fusion reactors. Conference held at Erice-Trapani, Sicily, 
Italy, September 9-20, 1974, 1:15179 


PLASMA/REVIEWS 
1:15178 (INIS-mf-2006) 
EORY 


Some topics in plasma 
PLASMA/TRAN RT 
Review of neoclassical transport theory, 1:15186 
PLASMA CONFINEMENT/MATHEMATICAL MODELS 
Numerical model of plasma confinement, 1:15160 
PLASMA CONFINEMENT/NUMERICAL SOLUTION 
Physics of a wall-confined fusion system, 1:15151 
PLASMA DIAGNOSTICS 
Correlation analysis of turbulent plasmas. Final report, | Apr 
1972-30 Sep 1973, 1:15195 (AD/A-006744) 
PLASMA DIAGNOSTICS/ATOMIC BEAMS 
Fast neutral measure of ion temperature in large tokamaks, 
1:15169 
Review of energetic neutral icle plasma diagnostics, 1:15168 
PLASMA DIAGNOSTICS/CALORIMETERS 
Energy absorption by laser fusion targets determined by ion 
calorimetry, 1:15164 (UCRL-77068) 
PLASMA DIAGNOSTICS/ION BEAMS 
Heavy ion beam probing, 1:15170 
PLASMA DIAGNOSTICS/MEETINGS 
Course on plasma diagnostics and data Mig te systems. 
International School of Plasma Physics, Varenna, Italy, 
September 3-11, 1975, 1:15167 
PLASMA DIAGNOSTICS/NEUTRONS 
Neutrons, 1:15172 
PLASMA DIAGNOSTICS/X-RAY SPECTRA 
High resolution, large through-put x-ray microscopes for targe 
diagnostics, 1:15165 (UCRL-77081) 
Soft x-ray measurements, 1:15171 
X-ray microscopy of laser fusion targets in four energy bands 
from 0.7 to 4.0 keV, 1:15166 (UCRL-77082) 
PLASMA DIAGNOSTICS/X-RAY SPECTROMETERS 
Microprocessor system to recover data from a self-scanning 
photodiode array, 1:15176 
PLASMA DRIFT/TRANSPORT THEORY 
Advances in plasma physics. Volume 6, 1:15203 
Neoclassical theory of diffusion, 1:15187 
Transport properties of a toroidal plasma in a mixed 
collisionality regime (Pfirsch-Schluter regime), 1:15190 
PLASMA FOCUS/DEUTERON SPECTRA 
Dynamics of a focused discharge. Final scientific report, | Feb 
1970-31 Jan 1975, 1:15177 (AD/A-009646) 
PLASMA FOCUS/KINETICS 
Dynamics of a focused discharge. Final scientific report, 1 Feb 
1970-31 Jan 1975, 1:15177 (AD/A-009646) 
PLASMA GUNS/ELECTRIC DISCHARGES 
Mechanisms of magnetopl dynamic arc-jet acceleration 
processes. Interim scientific report No. 1, 1:14845 (AD/A- 
006234) 
PLASMA HEATING 
See also BEAM INJECTION HEATING 
LASER-RADIATION HEATING 
PLASMA HEATING/ECR HEATING 
Electron cyclotron heating experiments in a toroidal octupole, 
1:15150 
PLASMA HEATING/HIGH-FREQUENCY HEATING 
Device for remote adjustment of resonance circuits in high- 
frequency plasma heating, 1:15149 
PLASMA HEATING/ICR HEATING 
Nonlinear theory of rf ae at cyclotron harmonics, 1:15159 
Quasilinear theory of ion-cyclotron resonance heating of plasmas 
and associated longitudinal cooling, 1:15141 (MATT-1221) 
PLASMA HEATING/JOULE HEATING 
Nonstationary analysis of ohmic and viscous heating of a 
cylindrical plasma shell, 1:15143 (TRITA-EPP-75-19) 
PLASMA HEATING/LASER-RADIATION HEATING 
Unstable propagation of a Gaussian laser beam in a plasma 
waveguide, 1:15161 
PLASMA HEATING/MAGNETIC FIELDS 
Enhanced ion heating by spatial magnetic field variation, a 
catalytic heating scheme. Continuation of investigation of 
turbulent heating schemes, 1:15142 (ORO-4338-9) 
PLASMA HEATING/MAGNETOACOUSTIC WAVES 
Fast-wave heating of a two-component _— 1:15152 
Plasma heating by induced scattering of magnetosonic waves, 
1:15140 (MATT-1210) 
PLASMA HEATING/SHOCK HEATING 
Some aspects of compression and heating, 1:15148 
PLASMA INSTABILI 
See also PLASMA MACROINSTABILITIES 
PLASMA MICROINSTABILITIES 
Correlation analysis of turbulent plasmas. Final report, | Apr 
1972-30 Sep 1973, 1:15195 (AD/A-006744) 


AUGUST 1976 


PLASMA INSTABILITY/INSTABILITY GROWTH RATES 
Current penetration and plasma disruption, 1:15210 

PLASMA INSTABILITY/NONLINEAR PROBLEMS 
Mechanism for establishing steady plasma turbulence, 1:15217 

(AD/A-008246) 

PLASMA INSTABILITY/PARAMETRIC INSTABILITIES 
Advances in plasma physics. Volume 6, 1:15203 =i 
Effects of inhomogeneities on the paar excitation of the 

.upper-hybrid resonance, 1:1522 
General formalism of parametric excitation, 1:15204 
ne instabilities in homogeneous unmagnetized plasmas, 
Parametric instabilities in an inhomogeneous unmagnetized 
plasma, 1:15206 
Parametric excitation of electrostatic waves in a magnetized 
plasma, 1:15207 
ree and nonlinear effects of parametric instability, 
1:15208 
PLASMA MACROINSTABILITIES 
See also FLUTE INSTABILITY 
KINK INSTABILITY 

PLASMA MACROINSTABILITIES/FLUTE INSTABILITY 

of non-circular cross-section configurations, 
1:1 

PLASMA MACROINSTABILITIES/HELICAL INSTABILITY 
Magnetic braiding due to weak asymmetry, 1:15211 

PLASMA MACROINSTABILITIES/KINK INSTABILITY 
Electromagnetic current instabilities, 1:15216 

PLASMA MACROINSTABILITIES/PARAMETRIC 
INSTABILITIES 
Coupling saturation in the nonlinear theory of parametric decay 

instabilities, 1:15213 

PLASMA MACROINSTABILITIES/TRAPPED-PARTICLE 
INSTABILITY 
Destabilization of the trapped-electron mode by magnetic 

curvature drift resonances, 1:15214 
nena theory of the trapped-particle interchange mode, 
1 

PLASMA MICROINSTABILITIES 

Microinstability theory of two-energy-component toroidal 
systems, 1:15202 

Microinstabilities in complex magnetic field geometries and 
high-8 sheared sheath structure. Progress report, June 1, 
1975-February 27, 1976, 1:15196 (COO-2714-1) 

PLASMA MICROINSTABILITIES/CYCLOTRON INSTABILITY 
Ion cyclotron instabilities in finite beta mirror plasmas, 1:15199 

PLASMA MICROINSTABILITIES/DRIFT INSTABILITY 
Anomalous transport and stabilization of collisionless drift-wave 

instabilities, 1:15197 (MATT-1188) 
Simulation of dissipative trapped-electron instability in linear 
eometry, 1:15209 

PLASMA MICROINSTABILITIES/ION WAVE INSTABILITY 

Inhibition of the current-driven ion-wave instability in the 
trapped-electron regime in the FM-1 spherator, 1:15212 

PLAS MICROINSTABILITIES/PLASMA SIMULATION 

Simulation of dissipative trapped-electron instability in linear 
eometry, 1:15209 

PLASMA PRODUCTION/ELECTRON BEAMS 

ae of electron beams to inertial confinement fusion, 
21527 


Energy distributions of electrons in electron beam produced 
nitrogen plasmas, 1:15191 (COO-2007-75) 
Nuclear synthesis in microparticles, which is induced by an 
electron beam, 1:15193 
PLASMA SIMULATION/COMPUTER CODES 
peed momenta and numerical instabilities in particle codes, 
1:1 
PLASMA WAVES 
See also ION ACOUSTIC WAVES 
PLASMA WAVES/DISPERSION RELATIONS 
a momenta and numerical instabilities in particle codes, 
1:1521 
PLASMA WAVES/ELECTROMAGNETIC RADIATION 
Parametric excitation of electromagnetic waves in magnetized 
lasmas, 1:15220 
PLASMA WAVES/FREQUENCY DEPENDENCE 
Nonlinear wavenumber of an electron plasma wave, 1:15222 
PLASMA WAVES/HYBRID RESONANCE 
Use of the periodic deceleration system for exciting plasma 
frequencies near the lower hybrid, 1:15918 (ORNL- 
tr 
PLASMA WAVES/SCATTERING 
Oscillation-center formulation of the classical theory of induced 
scattering in plasma, 1:15224 
PLASMA WAVES/TURBULENCE 
Mechanism for establishing steady plasma turbulence, 1:15217 
(AD/A-008246) 


PLASMONS/EXCITATION 
Surface-plasmon excitation in diffraction gratings: dependence 
on groove profile, 1:15127 (ORNL/TM-5185) 
PLASTIC SCINTILLATION DETECTORS/CALIBRATION 
Detector calibration with an associated particle apparatus, 
1:14115 
PLASTIC SCINTILLATION DETECTORS/DESIGN 
Black detector for 250 keV-1000 keV neutrons (NE 110 plastic 
scintillator), 1:14114 
PLASTICS 
See also CONCRETE-PLASTIC COMPOSITES 
THERMOPLASTICS 
PLASTICS/FRACTURE PROPERTIES 
Photoelastic study of the dynamic fracture behavior of Homalite 
100, 1:13722 (NUREG-75/107) 
PLASTICS/MATERIALS RECOVERY 
Recycling of plastics from urban and industrial refuse., 1:13566 
PLASTICS/PERFORMANCE TESTING 
Effect of sunshine testing on terrestrial solar cell system 
components, 1:12773 
PLASTICS/PHYSICAL RADIATION EFFECTS 
Absorption induced in optical waveguides by pulsed electrons as 
a function of temperature, low dose rate gamma and beta 
rays, and 14 MeV neutrons, 1:14230 
Effect of electron irradiation in vacuum on FEP-A silicon solar 
cell covers, 1:12771 
PLATES 
(Thicker than SHEETS or FOILS.) 
PLATES/HEATING 
Three-dimensional finite element analysis of a large circular disc 
with circular penetrations, 1:13162 (WAPD-TM-1206) 
PLATES/STRESS ANALYSIS 
Three-dimensional finite element analysis of a large circular disc 
with circular penetrations, 1:13162 (WAPD-TM-1206) 
PLATFORM MOUNTED NUCLEAR PLANT 
See OFFSHORE NUCLEAR POWER PLANTS 
PLATINUM/ATOM COLLISIONS 
Scattering of thermal helium beams from high Miller index 
(stepped) platinum crystal surfaces, 1:14819 
PLATINUM COMPLEXES/ABSORPTION SPECTRA 
Polarized crystal absorption spectra and electronic states of 
tetraethylammonium hexabromodiplatinate(II), 1:13817 
PLATINUM COMPLEXES/CRYSTAL STRUCTURE 
Chemical physics, 1:13803 (ORNL-5111) 
PLATINUM COMPLEXES/ELECTRONIC STRUCTURE 
Polarized crystal absorption spectra and electronic states of 
tetraethylammonium hexabromodiplatinate(II), 1:13817 
PLATINUM COMPLEXES/MOLECULAR STRUCTURE 
Chemical physics, 1:13803 (ORNL-5111) 
PLATINUM COMPLEXES/STRUCTURAL CHEMICAL 
ANALYSIS 
Crystal and molecular structure by neutron diffraction of 
potassium tetracyanoplatinate(II) trihydrate, the starting 
freeeet for partially oxidized conducting cyanopiatinate salts, 
1:138 
Novel quasi-one-dimensional zig-zag platinum atom chain in K, 
asPt(CN),.1.5H,O. A neutron diffraction study, 1:13829 
Partially oxidized one-dimensional complex containing a 
distorted platinum chain. The molecular and crystal struture 
of K,.75Pt(CN ),.1.5SH,O (High conductivity), 1:13830 
PLUMS/DIFFUSION 
Comprehensive atomospheric transport and diffusion model, 
1:14370 (ORNL/NSF/EATC-17) 
PLUTONIUM/BIOLOGICAL RADIATION EFFECTS 
Plutonium: a possible leukaemic risk, 1:14719 
Relationship of lung cancer induction to inhalation of submicron 
particles, either stable or radioactive, 1:14722 
PLUTONIUM/CHRONIC INTAKE 
Health of Hanford plutonium (Pu) workers. I, 1:14751 
PLUTONIUM/CRITICALITY 
Livermore plutonium array program: experiments and 
calculations, 1:13926 
PLUTONIUM/DOSE-RESPONSE RELATIONSHIPS 
Health of Hanford plutonium (Pu) workers. I, 1:14751 
PLUTONIUM/EXCRETION 
Progress in the use of pyran copolymers for decorporation of 
polymeric plutonium (Synergistic effects of glucon and 
pn polyanionic pyran copolymers DTPA in mouse liver), 
PLUTONIUM/LUNG CLEARANCE 
Radiological assessment models. Fourth quarterly report, June- 
August 1975 (LMFBR), 1:13290 (GEAP-14034-4) 
PLUTONIUM/MASS SPECTROSCOPY 
Mass and emission spectrometry, 1:13777 (ORNL-5100) 
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PLUTONIUM/MEETINGS 
Health effects of plutonium and radium. Symposium on health 
effects of plutonium aid radium, Sun Valley, Idaho, October 
6-9, 1975, 1:14708 
PLUTONIUM/NONDESTRUCTIVE ANALYSIS 
COMSAC and MONILLE: safeguards and environmental 
systems (Calorimeter for Pu assay; monitor for low-level 
radioactivity in liquid effluents), 1:14111 
PLUTONIUM/OXIDATION 
Studies on the oxidation of plutonium III by vanadium V, 
1:13856 (TRG-Report-2759(D)) 
PLUTONIUM/RADIATION MONITORING 
In situ determinations of environmental plutonium and its 
related nuclides, 1:14161 
Studies of plutonium in human tracheobronchial lymph nodes, 
1:14748 (CONF-740930-) 
ZPR-9 airborne plutonium monitoring system, 1:13262 
PLUTONIUM/RADIOACTIVE w STORAGE 
Demolition and removal of plutc 
Hanford, 1:13924 
PLUTONIUM/RADIOCHEMICAL ANALYSIS 
Determination of plutonium in environmental samples. I. 
Development of methods, 1:13767 
Determination of plutonium in environmental samples. II. 
Procedures, 1:13768 
Total plutonium and uranium determination by gamma-ray 
densitometry, 1:13763 
PLUTONIUM/RADIOMETRIC ANALYSIS 
Detector system for in situ spectrometric analysis of *'Am and 
Pu in soil, 1:14194 
PLUTONIUM/RADIONUCLIDE KINETICS 
Health effects of plutonium and radium. Symposium on health 
effects of plutonium and radium, Sun Valley, Idaho, October 
6-9, 1975, 1:14708 
PLUTONIUM/RECOVERY 
Disposal of transuranic solid waste using Atomics International's 
— salt combustion process. II, 1:12607 (AI-ERDA- 
) 
PLUTONIUM/RENAL CLEARANCE 
Chemical form of plutonium in urine (Binding by citrate), 
1:14749 
PLUTONIUM/RETENTION FUNCTIONS 
Radiological assessment models. Fourth quarterly report, June- 
August 1975 (LMFBR), 1:13290 (GEAP-14034-4) 
PLUTONIUM/SOLVENT EXTRACTION 
Molten salt extraction of americium from molten plutonium 
metal, 1:13792 (RFP-2365) 
Plutonium-uranium partitioning; alternate flowsheet Plutonium 
Reclamation Facility, 1:12580 (ARH-CD-510) 
PLUTONIUM/SPECTROPHOTOMETRY 
Chemical burnup determination based on spectrophotometric 
measurement of total rare earth fission products, uranium, and 
lutonium, 1:13773 (LA-6147) 
PLUTONIUM/TISSUE DISTRIBUTION 
Los Alamos Scientific Laboratory’s human autopsy tissue 
analysis study (Tissue distribution of Pu in occupationally 
pe or personnel and fallout Pu in human population), 
1:14750 


ted facilities at 


Plutonium uptake by a soil microorganism, Aspergillus niger, 
1:14780 (NERC-LV-539-37) 
PLUTONIUM/TOXICITY 
Health effects of plutonium and radium. Symposium on health 
effects of plutonium and radium, Sun Valley, Idaho, October 
6-9, 1975, 1:14708 
PLUTONIUM/TRANSLOCATION 
Lymph transport of soluble and insoluble plutonium, 1:14762 
(CONF-740930-) 
PLUTONIUM/UPTAKE 
Lymph transport of soluble and insoluble plutonium, 1:14762 
(CONF-740930-) 
Studies of plutonium in human tracheobronchial lymph nodes, 
1:14748 (CONF-740930-) 
PLUTONIUM 235/BIOLOGICAL RADIATION EFFECTS 
Repiratory carcinogenesis in rats after inhalation of radioactive 
aerosols of actinides and lanthanides in various 
— forms (2“Cm, *!Am, #8Pu, Pu, 
PLUTONIUM 235/INHALATION 
Repiratory carcinogenesis in rats after inhalation of radioactive 
aerosols of actinides and lanthanides in various 
physicochemical forms (?“Cm, *'Am, **Pu, **Pu, 
1:14732 
PLUTONIUM 237/TISSUE DISTRIBUTION 
and distribution of monomeric *’Pu(IV) and 
u(IV) in CS7BL/Do mice, 1:14764 
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PLUTONIUM 238/BIOLOGICAL RADIATION EFFECTS 
Changes in chromosome aberration frequency in Chinese 
pep liver related to LET and microdose distribution, 
a of the lung with static plutonium microemboli, 
Lung irradiation with static plutonium microspheres (Pu, 
1:14731 
monary lesions induced by inhaled plutonium in beagles 
(Pu or 
Repiratory carcinogenesis in rats after inhalation of radioactive 
aerosols of actinides and lanthanides in various 
forms (?“Cm, *'Am, **Pu, “Pu, 
1:1473 
PLUTONIUM 238/CARCINOGENESIS 
Studies of pulmonary carcinogenesis in rodents followi 
of transuranic compounds (**Pu, Pu, m), 
1:14 
PLUTONIUM 238/DEPOSITION 
Recent animal studies on the deposition, retention and 
translocation of plutonium compounds (**Pu, **Pu), 1:14725 
(BNWL-SA-5626) 
PLUTONIUM 238/DIFFUSION 
Plutonium release rates from **Pu fuels exposed to aquatic 
environments, 1:12617 
PLUTONIUM 238/DISTRIBUTION 
Miami River Watershed Project: terrestrial studies (**Pu, **Pu), 
1:14436 (ANL-75-3(Pt.3)) 
Miami River Watershed Project: introduction (**Pu, **Pu, 
2Pu), 1:14498 (ANL-75-3(Pt.3)) 
PLUTONIUM 238/ENVIRONMENTAL EFFECTS 
Moree uatic — of the Great Miami River Watershed, 
Ohio ( ; Clado: 
fishes), 1:14500 CANL 
PLUTONIUM 238/INHALATION 
Repiratory carcinogenesis in rats after inhalation of radioactive 
aerosols of actinides and lanthanides in various 
physicochemical forms (7“Cm, *'Am, **Pu, Pu, **Pu), 
1:14732 
Studies of pulmonary carcinogenesis in rodents followin 
inhalation of transuranic compounds (**Pu, **Pu, 
1:14730 
PLUTONIUM 238/RADIATION MONITORING 
Health and Safety Laboratory environmental quarterly, 
December 1, 1975-March 1, 1976 (Monitoring of Freon-11, 
carbon tetrachloride, sulfur hexafluoride, and fallout 
radionuclides in environmental samples collected from Dec. 
1975 through March 1976), 1:14365 (HASL-302) 
Plutonium in aquatic biota of the Great Miami River Watershed, 
Ohio (**Pu, “*Pu, Cladophora sp., Potamogeton sp., 
fishes), 1:14500 (ANL-75-3(Pt.3)) 
PLUTONIUM 238/RADIOECOLOGICAL CONCENTRATION 
Plutonium in aquatic biota of the Great Miami River Watershed, 
Ohio (**Pu, “*Pu, *“Pu; Cladophora sp., Potamogeton sp., 
fishes), 1:14500 (ANL-75-3(Pt.3)) 
PLUTONIUM 238/RBE 
Changes in chromosome aberration frequency in Chinese 
hamster liver related to LET and microdose distribution, 
1:14685 
PLUTONIUM 238/RETENTION 
Recent animal studies on the deposition, retention and 
translocation of plutonium compounds (**Pu, **Pu), 1:14725 
(BNWL-SA-5626) 
PLUTONIUM 238/SPATIAL DISTRIBUTION 
Plutonium concentrations in water and suspended sediment from 
the Miami River Watershed, Ohio (**Pu, *°Pu), 
1:14499 (ANL-75-3(Pt.3)) 
PLUTONIUM 238/TISSUE DISTRIBUTION 
Reassessment of distribution of plutonium in the human body 
based on experiments with non-human primates (Pu 
distribution in bones of cynomologus monkeys), 1:14775 
PLUTONIUM 239/BIOLOGICAL HALF-LIFE 
Correlations between the metabolic behavior of inhaled and 
intravenously injected plutonium in beagle dogs (**Pu), 
1:14769 
PLUTONIUM 239/BIOLOGICAL RADIATION EFFECTS 
Actinide carcinogenesis: a direct or an indirect radiation effect 
(Pu effects on liver and testes cells in dogs and rodents), 
1:14745 
Cells at risk from bone-seeking radionuclides: a review 
(Sensitivity of bone cells to **Pu and **Ra), 1:14743 
Changes in chromosome aberration frequency in Chinese 
hamster liver related to LET and microdose distribution, 
1:14685 
Early patterns of pulmonary cellular response in Syrian hamsters 
following plutonium inhalation ( aerosols), 1:14737 
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Induction of osteogenic sarcoma by polymeric plutonium 
(°Pu(IV)) in beagles, 1:14735 

Influence of age and physicochemical form on the effects of 
239Pu on the aaleinn of the rat, 1:14733 

Influence of temporal distribution of alpha dose in bone tumor 
induction and *°Es), 1:14734 

Irradiation of the lung with static plutonium microemboli, 
1:14736 

Lung irradiation with static plutonium microspheres (**Pu, 
1:14731 

Pathology of tumors induced in Harwell mice fo 239Pu and **Ra 
(Comparison with C,;H and CBA mice), 1:14740 

Plutonium toxicology and other toxicology (Comparison of Pu 
toxicity with chemical ye. biological toxins, and other 
radionuclides), 1:1471 

Plutonium incorporation through ingestion by young animals 

a rats, and cats), 1:14765 

monary lesions se by inhaled plutonium in beagles 

Relation of trabecular phe m logy to plutonium and 
radium toxicity (*Ra and Pu uptake and retention by bone 
tissues), 1:14741 

Repiratory carcinogenesis in rats after inhalation of radioactive 
aerosols of actinides and lanthanides in various 
forms (7“Cm, #*Pu, “Pu, °Pu), 


Some similarities of radium and ngage toxicity in the beagle 
and man of *Ra, **Ra, and from dogs to 
man), 1:14717 

Survival, causes of fat. and estimated tissue doses in a group 
of human bein ted with — 1:14711 

PLUTONIUM 239/CAl CINOGEN 

Studies of pulmonary carcinogenesis in rodents followin 
inhalation of genet ran Pe, 
1:14730 

PLUTONIUM 239/DEPOSITION 

Recent animal studies on the deposition, retention and 
translocation of plutonium compounds (7**Pu, 1:14725 
(BNWL-SA-5626) 

PLUTONIUM 239/DEPTH DOSE DISTRIBUTIONS 

Microscopic distribution of 7**Pu deposited in bone from a 
human injection case, 1:14753 

PLUTONIUM 239/DISTRIBUTION 

Distribution studies of plutonium in the Great Lakes (7**Pu, ®Sr, 
*37Cs), 1:14505 (CONF-740701-) 

Miami River Watershed Project: terrestrial studies (7*Pu, Pu), 
1:14436 (ANL-75-3(Pt.3)) 

Miami River Watershed Project: introduction 
Pu), 1:14498 (ANL-75-3(Pt.3)) 

Sedimentary *° Pu phase distributions in Lake Michigan 
sediments, 1:14503 (ANL-75-3(Pt.3)) 

PLUTONIUM 239/ELECTRODEPOSITION 
Electrolytic fabrication of calibration sources in alpha 
ctrometry, 1:13766 (UCRL-Trans-10983) 
PLUTONIUM 239/ENVIRONMENTAL EFFECTS 

Plutonium in aquatic biota of the Great Miami River Watershed, 
Ohio (**Pu, “*Pu, Pu; Cladophora sp., Potamogeton sp., 
fishes), 1:14500 (ANL-75-3(Pt.3)) 

PLUTONIUM 239/EXCRETION 
of the late excretion of and by man, 


4757 
PLUTONIUM 239/INGESTION 
Plutonium incorporation rer ingestion by young animals 
(Mice, rats, and cats), 1:1476. 
PLUTONIUM 239/INHALATION 
Repiratory carcinogenesis in rats after inhalation of radioactive 
aerosols of actinides and lanthanides in various 
forms *'Am, **Pu, “°Pu), 
Studies of pulmonary carcinogenesis in rodents followin 
inhalation of transuranic (Pu, Pu, m), 
PLUTONIUM 239/ISOTOPE EFFECTS 
Plutonium release rates from **Pu fuels exposed to aquatic 
environments, 1:12617 
PLUTONIUM 239/MEASURING METHODS 
Determination of plutonium in soils by mass spectrometry 
(Pu), 1:1 (CONF-740701-) 
PLUTONIUM 239/MICRODOSIMETRY 
Microdosimetry of internal, particulate sources (Pu), 1:14779 
Personnel monitoring measurements, 1:14675 (UCRL-77816) 
PLUTONIUM 239/NEUTRON REACTIONS 
Com "oar of yields from neutron-induced fission of 7**Th, 
237Np, **U, and measured radiochemically at 
New delayed-neutron spectra and their importance in fast 
reactor dynamic calculations, 1:15081 


PLUTONIUM 240/ENVIRONMENTAL EFFECTS 


SUR, a to 
(ORNL/TM-5223) 

PLUTONIUM 239/RADIATION DOSE DISTRIBUTIONS 

Microdosimetry of internal, iculate sources (Pu), 1:14779 

PLUTONIUM 249/RADIATION IN MONITORING 

Health and Safety Laboratory environmental quarterly, 
December 1, 1975-March 1, 1976 (Monitoring of Freon-11, 
carbon tetrachloride, sulfur hexafluoride, and fallout 
radionuclides in environmental samples collected from Dec. 
1975 through March 1976), 1:14365 (HASL-302) 

Plutonium in Zapy tee atic biota of the Great Miami River Watershed, 
Ohio “*Pu, Cladophora sp., Potamogeton sp., 
fishes), 1:14500 (ANL-75-3(Pt.3)) 

PLUTONIUM 239/RADIOECOLOGICAL CONCENTRATION 

Chemical speciation of *° *°Pu and "Cs in Lake Michigan 
waters, 1:14501 (ANL-75-3(Pt.3)) 

er ry of plutonium in soils by mass spectrometry 

239Py), 1: 14440 (CONF-740701-) 

Distribuvion of plutonium in Lake Michi sediments (7Pu, 
37Cs, 2Pb), 1:14504 (ANL-75-3(Pt.3)) 

Effect of municipal treatment processes on *° *°Pu and '*’Cs, 
1:14502 (ANL-75-3(Pt.3)) 

Initial synthesis of area 13 **Pu data and other statistical 
analyses, 1:14439 (BNWL-SA-5667) 

Plutonium in aquatic biota of the Great Miami River Watershed, 
Ohio (*Pu, ~’Pu, Pu; Cladophora sp., ton sp., 
fishes), 1:14500 (ANL-75-3(Pt.3)) 

PLUTONIUM 239/RBE 

Changes in chromosome aberration frequency in Chinese 
parvo liver related to LET and microdose distribution, 
1:14 

PLUTONIUM 239/RETENTION 

Recent animal studies on the deposition, retention and 
translocation of plutonium compounds (**Pu, Pu), 1:14725 
(BNWL-SA-5626) 

PLUTONIUM 239/SPATIAL DISTRIBUTION 

Plutonium concentrations in water and suspended sediment from 
the Miami River Watershed, Ohio 
1:14499 (ANL-75-3(Pt.3)) 

PLUTONIUM 239/TISSUE DISTRIBUTION 

239Pu(IV): skeletal dosimetry in the beagle, 1:14767 

Cellular and extracellular retention and distribution of plutonium 
in rat liver (*°Pu), 1:14770 

Correlations between the metabolic behavior of inhaled and 
intravenously injected plutonium in beagle dogs (7°Pu), 
1:14769 

sap of Pu and **Ra in man and animals, 1:14718 

retention and distribution of monomeric 237Py( IV) and 
| in CS57BL/Do mice, 1:14764 

Estimated risk to human bone from 239Pu, 1:14712 

Influence of age and physicochemical form on the effects of 
23®Py on the skeleton of the rat, 1:14733 

Macro-distribution of plutonium in selected bones from an 
abnormal skeleton, 1:14752 

Microscopic distribution of on deposited in bone from a 
human injection case, 1:14 

Monomeric plutonium and mein liver parenchymal cells: 
deposition and DTPA-induced removal, 1:14774 

Morphometric and autoradiographic study of the ulna and 
second lumbar vertebral body of young adult beagles (Pu 
distribution and retention), 1:14768 

Radiation dose to mouse testes from **Pu, 1:14746 

Skeletal retention of °Pu(IV) in beagles injected at three 
months of age, 1:14766 

Studies directed toward improving the spatial resolution of the 
distribution of plutonium in bone (Measurements of Pu 
distribution in bones), 1:14777 

Subcellular distribution of **Pu(IV) in beagle livers as 
determined by zonal centrifugation and isoelectric focusing, 
1:14771 

Subcellular distribution of some actinide elements in the beagle 
liver, 1:14772 

Survival, causes of death, and estimated tissue doses in a group 
of human beings injected with plutonium, 1:14711 

PLUTONIUM 239/TOXICITY 

Plutonium toxicology and other toxicology (Comparison of Pu 
toxicity with chemical — biological toxins, and other 
radionuclides), 1:1471 

PLUTONIUM 240/DISTRIBUTION 

Miami River Watershed Project: introduction *Pu, 
Pu), 1:14498 (ANL-75-3(Pt.3)) 

Sedimentary * *°Pu phase distributions in Lake Michigan 
sediments, 1:14503 (ANL-75-3(Pt.3)) 

PLUTONIUM 240/ENVIRONMENTAL EFFECTS 

Plutonium in aquatic biota of the Great Miami River Watershed, 
Ohio (**Pu, “*Pu, “Pu; Cladophora sp., Potamogeton sp., 
fishes), 1:14500 (ANL-75-3(Pt. 
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PLUTONIUM 240/NEUTRON REACTIONS 

Measurements of the neutron-induced fission cross sections of 
and *Pu relative to (0.02 to 30 MeV, tables), 
1:15079 (UCID-17047) 

PLUTONIUM 240/RADIATION MONITORING 

Health and Safety Laboratory environmental quarterly, 
December 1, 1975-March 1, 1976 (Monitoring of Freon-11, 
carbon tetrachloride, sulfur hexafluoride, and fallout 
radionuclides in environmental samples collected from Dec. 
1975 through March 1976), 1:14365 (HASL-302) 

10 ( u, lophora sp., Potamogeton sp., 
fishes), 1:14500 (ANL-75-3(Pt.3)) tai ” 
PLUTONIUM 240/RADIOECOLOGICAL CONCENTRATION 

Chemical speciation of *° Pu and "*’Cs in Lake Michigan 
waters, 1:14501 (ANL-75-3(Pt.3)) 

Distribution of plutonium in Lake Michigan sediments (*°Pu, 
2Pu, '7Cs, 2°Pb), 1:14504 (ANL-75-3(Pt.3)) 

Effect of municipal treatment processes on Pu and "7Cs, 
1:14502 (ANL-75-3(Pt.3)) 

Initial synthesis of area 13 **°Pu data and other statistical 
analyses, 1:14439 (BNWL-SA-5667) 

Plutonium in — biota of the Great Miami River Watershed, 
Ohio (7*Pu, u, Pu; Cladophora sp., Potamogeton sp., 
fishes), 1:14500 (ANL-75-3(Pt.3)) 

PLUTONIUM 240/SPATIAL DISTRIBUTION 

Plutonium concentrations in water and suspended sediment from 
the Miami River Watershed, Ohio (7*Pu, *Pu), 
1:14499 (ANL-75-3(Pt.3)) 

PLUTONIUM 240 TARGET/NEUTRON REACTIONS 

SUR, a program to generate error covariance files, 1:15078 
(ORNL/TM-S223) 

PLUTONIUM 241/NEUTRON REACTIONS 

SUR, a program to generate error covariance files, 1:15078 
(ORNL/TM-5223) 

PLUTONIUM 242/NEUTRON REACTIONS 

Measurements of the neutron-induced fission cross sections of 
Py and **Pu relative to 75U (0.02 to 30 MeV, tables), 
1:15079 (UCID-17047) 

PLUTONIUM COMPOUNDS/DEPOSITION 

Recent animal studies on the deposition, retention and 
translocation of plutonium compounds *°Pu), 1:14725 
(BNWL-SA-5626) 

PLUTONIUM COMPOUNDS/PHOTOLYSIS 

Separations chemistry, 1:13791 (ORNL-5111) 

PLUTONIUM COMPOUNDS/RETENTION 

Recent animal studies on the deposition, retention and 
translocation of plutonium compounds (7*Pu, 1:14725 
(BNWL-SA-5626) 

PLUTONIUM DIOXIDE/DISSOLUTION 

Dissolution rates of **PuO, and **PuO, in 1M perchloric acid, 
1:13850 (LA-6184) 

Study of the dissolution of refractory PuO, in nitric-hydrofluoric 
acid dissolvents at 100°C, 1:12593 (ORNL/TM-5181) 

PLUTONIUM DIOXIDE/FABRICATION 

HEDL quarterly technical report, April-June 1974. Volume 2. 

safety engineering, 1:13211 (HEDL-TME-74- 
(Vol.2)) 
PLUTONIUM DIOXIDE/PHYSICAL RADIATION EFFECTS 

Fabrication, irradiation and tirradiation examination of mixed 
oxide fuel pins PNL-3-23, 27 and 33, 1:13217 (HEDL-TME- 
76-6) 

HEDL quarterly technical report, April-June 1974. Volume 2. 
Fuels and safety engineering, 1:13211 (HEDL-TME-74- 
2(Vol.2)) 

PLUTONIUM DIOXIDE/REPROCESSING 

LMFBR fuel cycle studies progress report, July 1972, No. 41, 
1:12589 (ORNL-TM-3952) 

LMFBR fuel cycle studies progress report, August 1972, No. 42, 
1:12590 (O NL-TM-3993) 

PLUTONIUM DIOXIDE/THERMODYNAMIC PROPERTIES 

Reactor development program progress report, November 1975, 
1:12997 (ANL-RDP-45) 

Reactor development program progress report, December 1975, 
1:12998 (ANL-RDP-46) 

PLUTONIUM DIOXIDE/TRANSPORT 
Transportation safety studies at Battelle, 1:12595 (BNWL-SA- 


5670) 
PLUTONIUM ISOTOPES/ENVIRONMENTAL EFFECTS 
Radiological and Environmental Research Division annual 
report, January-December 1974. Ecology, 1:14585 (ANL-75- 


3(Pt.3)) 
PLUTONIUM ISOTOPES/MEASURING METHODS 
Determination of plutonium in soils by mass spectrometry 
(Pa), 1:1 (CONF-740701-) 
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PLUTONIUM OXIDES/CARCINOGENESIS 

Studies of pulmonary carcinogenesis in rodents following 

of transuranic compounds (**Pu, 
PLUTONIUM OXIDES/INHALATION 
Studies of pulmonary carcinogenesis in rodents following 
of transuranic compounds (**Pu, Cm), 
PLUTONIUM OXIDES/PHOTOLYSIS 
Separations chemistry, 1:13791 (ORNL-5S111) 
PNEUMOCONIOSES/BIOLOGICAL EFFECTS 

Soluble collagen and protein-carbohydrate component content in 
the lungs of rats with experimental silicosis, 1:14631 (LF-tr- 
108) 

POINT BEACH-1 REACTOR/ENVIRONMENTAL EFFECTS 

Comparison of the mo t and recapture of salmonid fishes 
tagged at two power plants (Point Beach Nuclear Plant; 

aukigan Power Plant), 1:14520 (ANL-75-3(Pt.3)) 

Effects of season, location, and discharge type on fish 
distribution and density in thermal plumes (Point Beach 
Reactor, Waukegan Power Plant), 1:14522 (ANL-75-3(Pt.3)) 

POINT BEACH-!1 REACTOR/FISSION PRODUCT RELEASE 

Steam side iodine transport study at Point Beach Unit No. | of 

Wisconsin Electric Power Company, 1:12964 (WCAP-8215) 
POINT BEACH-2 REACTOR/ENVIRONMENTAL EFFECTS 

Comparison of the movement and recapture of salmonid fishes 
tagged at two power plants (Point Beach Nuclear Plant; 
Waukigan Power way 1:14520 (ANL-75-3(Pt.3)) 

Effects of season, location, and discharge type on fish 
distribution and density in thermal plumes (Point Beach 
Reactor, Waukegan Power Plant), 1:14522 (ANL-75-3(Pt.3)) 

POINT CONTACTS 
See ELECTRIC CONTACTS 
POLARIZED BEAMS/ION SOURCES 
Sources for negative polarized heavy ions, 1:14049 
POLLUTION 
(For nonradioactive pollution only; see also CONTAMINATION.) 
See also AIR POLLUTION ; 
CHEMICAL EFFLUENTS 
LAND POLLUTION 
THERMAL POLLUTION 
WATER POLLUTION 
POLLUTION/ACTIVATION ANALYSIS 

Environmental trace element determinations by instrumental 

neutron activation methods, 1:14359 (CONF-740701-) 
POLLUTION/MONITORING 

Toxicity removal from municipal wastewaters. Volume IV. A 
study of toxicity and biostimulation in San Francisco Bay- 
Delta Waters, 1:14496 (SERL-71-7) 

POLLUTION/X-RAY FLUORESCENCE ANALYSIS 

Environmental trace element determinations by instrumental 
neutron activation methods, 1:14359 (CONF-740701-) 

POLLUTION CONTROL EQUIPMENT/DESIGN 

Catalytically-supported thermal combustion (Patent), 1:12931 

High temperature flue gas treatment (Patent), 1:12930 

I. C. engine improvements (Patent), 1:13580 

Means for cleaning exhaust gas in a reciprocating piston type 
automobile engine (Patent; design includes auxiliary spark 
plug for each cylinder), 1:13581 

Method of removing sulfur dioxide from combustion exhaust gas 
(Patent), 1:12922 

Processes for removal of sulfur dioxide from gases (Patent), 
1:12928 

POLLUTION CONTROL EQUIPMENT/MATERIALS 

Method for removing oxides of nitrogen from gaseous mixtures 
(Patent; removal of nitrogen oxides by reactive absorption), 
1:13583 

POLLUTION REGULATIONS/ECONOMICS 
Economic analysis of proposed and interim final effluent 
uidelines of the offshore oil and gas producing industry, 
713492 (EPA-230/1-75-063) 
POLONIUM 210/BIOLOGICAL RADIATION EFFECTS 

Irradiation of the lung with static plutonium microemboli, 

1:14736 
POLONIUM 210/RADIATION MONITORING 

Health and Safety Laboratory environmental quarterly, 
December 1, 1975-March 1, 1976 (Monitoring of Freon-11, 
carbon tetrachloride, sulfur hexafluoride, and fallout 
radionuclides in environmental samples collected from Dec. 
1975 through March 1976), 1:14365 (HASL-302) 

POLYESTERS/MECHANICAL PROPERTIES 

Application of polymers for rock bonding and reinforcement of 
coal mine structures. Research report, 1970-73 fy resins, 
polyesters, resins from furfuryl alcohol), 1:12456 (PB-240413) 
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POLYMERASES/BIOASSAY 

Rapid technique for the estimation of ucleotide 
adenylyltransferase and ribonucleic acid polymerase in plant 
tissues (Zea mays), 1:14559 

POLYMERASES/BIOCHEMICAL REACTION KINETICS 

Bacteriophage-induced inhibitor of a host enzyme, 1:14545 
(COO-2101-26) 

Characterization of an inhibitor causing potassium chloride 
sensitivity of an RNA polymerase from T4 phage-infected 
Escherichia coli, 1:14549 

POLYMERASES/BIOLOGICAL EFFECTS 
Role for deoxyribonucleic acid ligase in deoxyribonucleic acid 
ee I-dependent repair synthesis in toluene-treated 
herichia coli (X radiation), 1:14661 
POLYMERASES/METABOLISM 
Demonstration of subpopulations of Dane particles, 1:14591 
POLYMERS 
See also PLASTICS 
POLY MERS/USES 
Concrete-pol ¥ composites, a material for use in corrosive 
environments, 1:13717 (BNL-20721) 
POLYNOMIALS/LECTURES 
Piecewise polynomial functions, 1:15378 (UCID-17059) 
POLYSACCHARIDES 
See also CELLULOSE 


LIGNIN 
POLYSACCHARIDES/LABELLING 
Synthesis and biological incorporatin of icons into 
macromolecules for NMR study, 1:13849 (COO-2451-2) 
POLYSULFIDES 
See SULFIDES 
POMERANCHUK PARTICLES/PROTON-PROTON 
pp elastic scattering and the Pomeron peri , 1:14912 
POMERANCHUK POLES/SU-3 GROUPS 
SU(3) content of the Pomeranchuk singularity, 1:14954 
POMERONS 
a POMERANCHUK PARTICLES 


See LAKES 
POPULATIONS 
See also HUMAN POPULATIONS 
POPULATIONS/BIOLOGICAL VARIABILITY 
Maintenance of allozyme polymorphisms in experimental 
populations of Drosophila, 1:14578 
PORPHYRINS 
See also HEMOGLOBIN 
MYOGLOBIN 
uction of tetrakis(4-N-methylpyridyl) inecobalt(II1) 
he ineruthenium(II) at effects of 
and added ions on reduction), 1:13815 
POSITION SENSITIVE DETECTORS 
Prompt angle measurements with large aperture scintillators 
(For determining particle trajectory for cosmic ray and high 
energy experiments), 1:14205 
POSITIO SENSITIVE DETECTORS/DESIGN 
4m detector experiment for ISABELLE (Apparatus study), 
1:14078 (BNL-20550( Vol.2)) 
POSITION SENSITIVE DETECTORS/READOUT SYSTEMS 
Position sensing by charge division, 1:14137 
POSITIVE IONS" 
See CATIONS 
POSITRON CAMERAS/DESIGN 
Design considerations for a positron emission transaxial 
(PETT Ill), 1:14148 
POSITRON CAMERAS/MULTIWIRE PROPORTIONAL 
CHAMBERS 
Cerebral imaging using “Ga DTPA and the U.C.S.F. multiwire 
proportional chamber positron camera, 1:14149 
High efficiency collimator-converters for neutral particle imaging 
with MWPC. 1:14158 
POSITRON CAMERAS/PERFORMANCE 
Performance parameters of a positron imaging camera, 1:14150 
POSITRON CAMERAS/TOMOGRAPHY 
Circular ring transverse axial positron camera for 3-dimensional 
reconstruction of radionuclides distribution, 1:14156 
POTASSIUM/ACTIVATION ANALYSIS 
—— techniques for the determination of 20 trace elements 
in biological samples by means of instrumental thermal 
neutron activation analysis, 1:14422 (CONF-740701-) 
POTASSIUM/ATOM-MOLECULE COLLISIONS 


Chemical physics, 1:13803 (ORNL-5111) 
POTASSIUM/ECOLOGICAL CONCENTRATION 
Aspects of mineral-nutrient cycling in a southern mixed- 
hardwood forest in North 
740513-) 


entral Florida, 1:14452 (CONF- 


Base-line data on everglades soil-plant systems: elemental 
oo biomass, and soil depth, 1:14451 (CONF- 
7405 13-) 


Chemical composition of white-tailed deer: | 
concentrations of macro- and micronutrients, 1:14418 
(CONF-7405 13-) 

Effects of age, sex, and pelage phenotype on the elemental 
composition of the old-field mouse, 1:14416 (CONF-740513-) 

Forest-floor nutrient dynamics in southern Appalachian 
hardwood and white pine plantation ecosystems, 1:14639 
(CONF-7405 13-) 

Litter production, decomposition, and nutrient cycling in a 
mixed hardwood watershed and a white pine wate }. 
1:14640 (CONF-7405 13-) 

Mineral pathways in small Appalachian streams, 1:14478 
(CONF-7405 13-) 

Prediction of elemental content in the old-field mouse, 1:14417 
(CONF-7405 13-) 

Seasonal and annual variations in the quantities of nitrogen, 
potassium, phosphorus, magnesium, calcium, and manganese 
reaching the forest floor as mast in Pennsylvania and Vermont 
forests, 1:14637 (CONF-740513-) 

POTASSIUM/INTAKE 

Relationship between potassium intake and radiocesium 
retention in the reindeer, 1:14761 (CONF-7405 13-) 

POTASSIUM 40/RADIOECOLOGICAL CONCENTRATION 

Base-line data on everglades soil-plant systems: elemental 
— ion, biomass, and soil depth, 1:14451 (CONF- 

7405 13-) 

Effect of plume residence on the accumulation of "Cs by Lake 
Michigan salmonids (Salmo trutta, S. gairdneri, Oncorhynchus 
tshawytscha), 1:14528 (ANL-75-3(Pt.3)) 

POTASSIUM 40/RADIOMETRIC ANALYSIS 

In situ gamma-ray measurement using Ge(Li) detectors, 1:14196 

POTASSIUM CHLORIDES/BIOLOGICAL EFFECTS 

Characterization of an inhibitor causing potassium chloride 
sensitivity of an RNA polymerase from T4 phage-infected 
Escherichia coli, 1:14549 

POTASSIUM CHLORIDES/EXCITONS 

Thermomodulation study of plasmons and longitudinal excitions 
in alkali halides, 1:15128 

POTASSIUM CHLORIDES/PLASMONS 

Thermomodulation study of plasmons and longitudinal excitions 
in alkali halides, 1:15128 

POTASSIUM COMPOUNDS/STRUCTURAL CHEMICAL 

ANALYSIS 

Crystal and molecular structure by neutron diffraction of 
potassium tetracyanoplatinate(II) trihydrate, the starting 
ere for partially oxidized conducting cyanoplatinate salts, 
1:13828 

Novel quasi-one-dimensional zig-zag platinum atom chain in K, 
zsPt(CN),.1.5H,O. A neutron diffraction study, 1:13829 

Partially oxidized one-dimensional complex containing a 
distorted platinum chain. The molecular and crystal struture 
of K,.75Pt(CN),.1.5H,O (High conductivity), 1:13830 

POWER DEMAND 

Industrial development in the TVA area during 1975, 1:13540 

POWER EXCURSIONS 
See EXCURSIONS 

POWER GENERATION/ENVIRONMENTAL EFFECTS 

Health effects of air pollution, 1:14345 (BNL-20743) 

POWER GENERATION/HEALTH HAZARDS 

Health effects of air pollution, 1:14345 (BNL-20743) 

POWER GENERATION/PRODUCTIVITY 

Productivity in the private electric utility industry: 1951 to 1973, 
1:13525 

POWER GENERATION/WASTE HEAT 

Thermal pollution of the great lakes: a non-problem, 1:14533 

POWER PLANTS 
See also HYDROELECTRIC POWER PLANTS 

MHD POWER PLANTS 
NUCLEAR POWER PLANTS 
SOLAR POWER PLANTS 

POWER PLANTS/AIR POLLUTION 

Remote sensing of SO, in power plant plumes using ultraviolet 
absorption and infrared emission spectroscopy, 1:14382 

POWER PLANTS/COMPARATIVE EVALUATIONS 

Appraisal of electrical energy alternatives available to the State 
of New York. Phase I. March 1--August 31, 1974. Volumes I 
and II, 1:13524 (PB-245995) 

POWER PLANTS/ECONOMICS 

Energy dynamics of an expanding power generating system, 
1:12905 

POWER PLANTS/GASEOUS WASTES 

Application of a beta gauge to the measurement of mass 
emissions in a coal-fired power plant, 1:14383 


ee POWER PLANTS/GASEOUS WASTES 
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POWER PLANTS/POLLUTION CONTROL EQUIPMENT 
Method for removing oxides of nitrogen from gaseous mixtures 
os removal of nitrogen oxides by reactive absorption), 
1:1 
POWER PLANTS/POLLUTION REGULATIONS 
Development document for effluent limitations guidelines and 
new source performance standards for the steam electric 
er source category, 1:12915 (PB-240853) 
PO PLANTS/S SELECTION 
Maryland pioneers state siting program, 1:13528 
POWER PLANTS/TURBINES- 
Turbine with heating and cooling (Patent), 1:12907 
POWER REACTORS 
See also BOR-60 REACTOR 
BROWNS FERRY-I REACTOR 
BROWNS FERRY-2 REACTOR 
BROWNS FERRY-3 REACTOR 
BRUCE-1 REACTOR 
BRUCE-2 REACTOR 
BRUCE-3 REACTOR 
BRUCE-4 REACTOR 
CALHOUN-I REACTOR 
CHEROKEE-I REACTOR 
CHEROKEE-2 REACTOR 
CHEROKEE-3 REACTOR 
CLINCH RIVER BREEDER REACTOR 
DAVIS BESSE-1 REACTOR 
DUANE ARNOLD-1I REACTOR 
EBR-2 REACTOR 
ENRICO FERMI-1 REACTOR 
HATCH-1 REACTOR 
LUCIE-1 REACTOR 
MILLSTONE-I REACTOR 
MILLSTONE-2 REACTOR 
MILLSTONE-3 REACTOR 
MONTICELLO REACTOR 
NINE MILE POINT-1 REACTOR 
N-REACTOR 
PEACH BOTTOM-2 REACTOR 
PEACH BOTTOM-3 REACTOR 
PERKINS-1 REACTOR 
PERKINS-2 REACTOR 
PERKINS-3 REACTOR 
PFR REACTOR 
PHENIX REACTOR 
PICKERING-I REACTOR 
PICKERING-2 REACTOR 
PICKERING-3 REACTOR 
PICKERING-4 REACTOR 
PILGRIM-2 REACTOR 
POINT BEACH-1 REACTOR 
POINT BEACH-2 REACTOR 
PRAIRIE ISLAND-1 REACTOR 
PRAIRIE ISLAND-2 REACTOR 
PROCESS HEAT REACTORS 
QUAD CITIES-1 REACTOR 
UAD CITIES-2 REACTOR 
OBINSON-2 REACTOR 
SHIPPINGPORT REACTOR 
THREE MILE ISLAND-2 REACTOR 
ZION-1 REACTOR 
ZION-2 REACTOR 
POWER REACTORS/FLUID FLOW 
SOLA: a numerical solution algorithm for transient fluid flows, 
addendum, 1:13146 (LA-5852(Add.)) 
POWER REACTORS/FUEL MANAGEMENT 
In-core fuel nee in nuclear power plants, 1:13133 
(INIS-mf- 1966/6) 
POWER REACTORS/PRESSURE VESSELS 
Acoustic emission experiments for safety of nuclear reactor 
vessels, 1:13282 (CONF-760431-1) 
Pipe penetration structure for a nuclear reactor (Patent), 
1:13164 


Review of international co-operation organizations in the field of 
nuclear reactor materials research, 1:13161 (VTT-RMR-38) 
POWER REACTORS/REACTOR NOISE 
Multivariate statistical pattern recognition system for reactor 
noise analysis, 1:13154 
Reactor noise analysis by statisti ttern recognition me q 
1:13142 (CONF_760408-1) 
POWER REACTORS/XENON OSCILLATIONS 
Analytical model for the optimal control of transient 
concentrations of Xe" in an operating reactor, 1:13144 
(INIS-mf-1961) 
POWER SYSTEMS/ENERGY STORAGE 


Superconductive energy storage inductor-converter units for 
power systems, 1:13372 
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POWER SYSTEMS/FAILURES 
Intermediate-term security assessment of a power generating 
system, 1:12901 
POWER SYSTEMS/MATHEMATICAL MODELS 
Intermediate-term security assessment of a power generating 
system, 1:12901 
POWER SYSTEMS/STANDARDS 
List of state standards for electric r and electrical 
engineering equipment, 1:12906 (JPRS-63909) 
POWER TRANSMISSION/CRYOGENIC CABLES 
Superconducting and resistive cryogenic power transmission 
——- in the U.S. An opportunity for cryogenic innovation, 
POWER TRANSMISSION/SUPERCONDUCTING CABLES 
Dc Superconducting Power Transmission Line Project at LASL. 
USERDA Division of Electric Energy Systems progress _ 
No. 11, July 1-September 30, 1975, 1:13880 (LA-6215-PR) 
Superconducting and resistive cryogenic rT transmission 
—— in the U.S. An opportunity for cryogenic innovation, 
POWER TRANSMISSION LINES/STANDARDS 
List of state standards for electric power and electrical 
engineering equipment, 1:12906 (JPRS-63909) 
POWER TRANSMISSION LINES/SUPERCONDUCTING 
CABLES 
Fault recovery performance of a helium-insulated rigid ac 
superconducting cable, 1:12939 
POWER TRANSMISSION LINES/SUPPORTS 
Vary pole design to reuse existing R-O-W (Tennessee Valley 
Authority), 1:13529 
PP-FACTOR 
See NICOTINAMIDE 
PRAIRIE ISLAND-1 REACTOR/REACTOR OPERATION 
Semiannual operating report, July-December 1975, 1:13104 
(DOCKET-50282-493) 
PRAIRIE ISLAND-2 REACTOR/REACTOR OPERATION 
Semiannual operating report, July-December 1975, 1:13104 
(DOCKET-50282-493) 
PRASEODYMIUM/TARGETS 
Fabrication of self supporting metallic rare earth targets using a 
iezo-electric quartz as substrate, 1:14065 (ANL/PHY/MSD- 
6-1) 
PRASEODYMIUM/THERMODYNAMIC PROPERTIES 
Liquid praseodymium heat content by levitation calorimetry 
(Sample size 0.5 - 1.5g; 1460 to 2289°K), 1:13811 
PRASEODY MIUM/UPTAKE 
Effects of ionizing radiation on salamander orientation. Final 
report (Ambystoma opacum, A. maculatum, Rava sylvatica; 
amma radiation), 1:14682 (COO-3486-3) 
EODYMIUM 139/ENERGY LEVELS 
(p,t) reaction on ''Pr, 1:15051 (COO-1779-49) 
PRASEODYMIUM 141/ENERGY LEVELS 
Determination of occupation numbers by beta decay in nuclei 
below N=82, 1:15045 (COO-1779-49) 
PRASEODYMIUM 141/PHOTONUCLEAR REACTIONS 
Systematic discrepancy in photoneutron cross sections for 
medium and heavy nuclei, 1:15031 
PRASEODYMIUM 141/PROTON REACTIONS 
(p,t) reaction on “'Pr, 1:15051 (COO-1779-49) 
(p,t) reaction on deformed rare-earth nuclei (35 MeV protons), 
1:15052 (COO-1779-49) 
PREAMPLIFIERS/DESIGN 
Transistor design considerations for low-noise preamplifiers, 
1:14136 
PREAMPLIFIERS/MINIATURIZA TION 
Miniature hybrid preamplifier for CdTe detectors, 1:14145 
PREAMPLIFIERS/STABILIZATION 
Pole-zero cancellation in the feedback circuit of wide-band 
preamplifiers to improve the baseline stability for high count 
rates or large signals, 1:14262 
PRECIPITATIONS (ATMOSPHERIC) 
See ATMOSPHERIC PRECIPITATIONS 
PRESSURE GAGES/DESIGN 
Contact shock-wave detector, 1:14261 
PRESSURE VESSELS/ACOUSTIC EMISSION TESTING 
Acoustic emission experiments for safety of nuclear reactor 
vessels, 1:13282 (CONF-76043 1-1) 
PRESSURE VESSELS/CRACKS 
Critical experiments, measurements, and analyses to establish a 
crack arrest methodology for nuclear pressure vessel steels. 
Fifth quarterly progress report, Task 62, 1:13156 (BMI- 
NUREG-1944) 
PRESSURE VESSELS/FABRICATION 
Review of international co-operation organizations in the field of 
nuclear reactor materials research, 1:13161 (VTT-RMR-38) 
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PRESSURE VESSELS/FAILURES 
Acoustic emission experiments for safety of nuclear reactor 
vessels, 1:13282 (CONF-760431-1) 
PRESSURE VESSELS/LINERS 
Thermal performance of an insulating 
vessel, 1:12984 (ANL-Trans-1041) 
PRESSURE VESSELS/MATERIALS 
Selection of structural materials for hydrogen pipelines and 
storage vessels, 1:12693 
PRESSURE VESSELS/OPENINGS 
Pes structure for a nuclear reactor (Patent), 
PRESSURE VESSELS/REACTOR MATERIALS 
Sustained load crack growth in A533-B-1 steel under neutron 
irradiation in a water environment, 1:12955 
Updated measure of radiation damage exposure (Steel-ASTM- 
A302B), 1:12965 
lo ic examination of a composite vesse 
(UCRL-50016-75-3) 
PRESSURIZED WATER REACTORS 
See PWR TYPE REACTORS 
PRIMARY BATTERIES/DESIGN 
Deep sea pressure compensated expendable energy source 
(Patent), 1:13402 
PRIMARY COOLANT CIRCUITS/FLUID FLOW 
HYTRAN: hydraulic transient code for investigating channel 
flow stability (PWR), 1:12957 (BAW-10109) 
PRIMARY COOLANT CIRCUITS/HEAT TRANSFER 
Influence of scale size and fluid thermal properties in simulating 
LMFBR outlet plenum behavior, 1:13068 
PRNC-L-77 REACTOR/ENVIRONMENTAL EFFECTS 
Organically complexed copper, zinc, and chelating agents in the 
rivers of Western Puerto Rico, 1: 14479 (CONF-7405 13-) 
PROCESS HEAT/ENERGY SOURCES 
Evaluation of new energy sources for process heat, 1:13478 (PB- 
245604) 
PROCESS HEAT REACTORS 
Small nuclear process heat _ ants (SNPH) using pebble bed 
reactor. Volume I, 1:13135 (GEEST-75-001( ol.1)) 
Small nuclear process heat plants (SNPH) using pebble bed 
reactor. Volume II, 1:13136 (GEEST-75-001(Vol.2)) 
PROCESS HEAT REACTORS/COAL GASIFICATION 
Critical evaluation of high-temperature gas-cooled reactors 
applicable to coal conversion, 1:13138 (ORNL/TM-5261 ) 
PROCESS HEAT REACTORS/PLANNING 
High temperature nuclear process heat systems for chemical 
processes, 1:13137 (LA-UR-75-2352) 
PROCESSING (WASTES) 
See WASTE PROCESSING 
FROGRAMMING/SECURITY 
STIL: a static tool implementation language, 1:15377 (UCID- 
17014) 
PROGRAMMING LANGUAGES 
FENIX: the LRLTRAN compiler for the STAR, 1:15379 
(UCID-30128) 
ramming an interim report on the SETL project. Part I: 
generalities. Part II: the SETL language and examples of its 
use, 1:15360 (COO-3077-94) 
PROGRAMMING LANGUAGES/SPECIFICATIONS 
STIL: a static tool implementation language, 1:15377 (UCID- 
17014) 
PROJECT INDEPENDENCE 
Towards project interdependence: energy in the coming decade. 
Prepared for the Joint Committee on Atomic Energy, United 
States Congress, 1:13437 
PROMETHAZINE 
See AMINES 
PROMETHIUM 141/ENERGY LEVELS 
Population of a three-quasiparticle multiplet in '*'Pm by the 
lecay of /sup 141m/Sm, 1:15039 (COO-1779-49) 
ae and decay of /sup 141g/Sm, 1:15040 (COO-1779- 


49) 
PROMETHIUM 143/ENERGY LEVELS 
Determination of occupation numbers by beta decay in nuclei 
below N=82, 1:15045 (COO-1779-49) 
PROMETHIUM 147/ENERGY LEVELS 
Level structure studies in ®Tc, ‘Ce and '“7Pm, 1:15046 
PROPANE/PRODUCTION 
Production of hydrocarbon gases from oil shale (Patent; low 
molecular weight paraffinic hydrocarbon gases formed from 
preheated and prehydrogenated organic hydrocarbon portion 
of oil shale), 1:12560 
PROPANOLS/RADIOLYSIS 
Solvation of electrons in alcohol glasses from 10~* to 10*s after 
pulse radiolysis at 77 K (13 MeV electrons), 1:13844 


structure for a reactor 


PROPENE 
See PROPYLENE 
PROPORTIONAL COUNTERS 
See also HE-3 COUNTERS 
PROPORTIONAL 
Instrument development: calibration of poser counters for 
neutron spectrometer, 1:14178 (UCRL-5007-75-1) 
PROPORTIONAL COUNTERS/DESIGN 
HEAO-B imaging proportional counter design, 1:14144 
PROPORTIONAL COUNTERS/PERFORMANCE 
Sealed xenon scintillation proportional counter for x-ray 
astronomy, 1:14192 
Use of gas proportional counters for neutron flux monitors at 
the NBS Linac, 1:14116 
PROPULSION 
Mechanisms of t dynamic arc-jet acceleration 
processes. Interim scientific report No. 1, 1:14845 (AD/A- 
006234) 
PROPYLENE/CHEMICAL REACTION KINETICS 
Studies in chemical reactivity. Pr report, January 1, 1975- 
December 31, 1975, 1:13842 (COO-2026-27) 
PROTECTION (RADIATION) 
See RADIATION PROTECTION 
PROTECTIVE CLOTHING/DESIGN 
Lead belt radiation shield. Final report, September-December 
1974, 1:13890 (N-75-31721) 
OTEINS 


See also HEMOCYANIN 
HISTONES 
PEPTIDES 
PROTEINS/ABUNDANCE 

Determination of total protein in plant tissues from nitrogen 
analysis by a modified K. Ss digestion and Nesslerization 
method, 1:14785 (ANL-75-3(Pt.3)) 

PROTEINS/ACTIVATION ANALYSIS 

Neutron activation analysis of urinary calculi, 1:14428 (CONF- 
740701-) 

PROTEINS/BIOCHEMICAL REACTION KINETICS 

Characterization of an inhibitor causing potassium chloride 
sensitivity of an RNA polymerase from T4 phage-infected 
Escherichia coli, 1:14549 

Optimal conditions and specificity of interaction of a distinct 
class of nonhistone chromosomal proteins with DNA, 1:14563 

Rat liver nuclear nonhistone proteins: a partial fractionation and 
their interaction with DNA, 1:14547 (TID-26951) 

PROTEINS/BIOSYNTHESIS 

Livestock forage and mineral relations on a shru' 
rangeland in northwestern United States (ALE Reserve), 
1:14445 (BNWL-SA-5469) 

Oxygen dependence of promitochondrial and cytoplasmic 
protein synthesis in the formation of electron transfer 
complexes III and IV in adapting Bakers’ yeast, 1:14552 

ere A for genetic improvement of seed protein in plants, 
1:1465 

Simian tos 40-specific polypeptides in Ad2*ND1- and 
Ad2*ND4-infected cells, 1:14616 

Zein synthesis in maize endosperm by polyribosomes attached to 
protein bodies, 1:14560 

PROTEINS/CHEMICAL ANALYSIS 

Identification of biological molecules in situ at high resolution 
via the fluorescence excited by a scanning electron beam, 
1:14546 

PROTEINS/COMPLEXES 

Soluble collagen and protein-carbohydrate component content in 

the lungs of rats with experimental silicosis, 1:14631 (LF-tr- 


108) 
PROTON RADIOGRAPHY/SPATIAL RESOLUTION 
Proton radiography for medical application, 1:15113 (CONF- 
741040-P2) 
PROTON REACTIONS/BINARY FISSION 
Interaction of 0.6-300 GeV en with U, Bi, Au, and Ag; 
mica track detector study, 1:15083 
PROTON REACTIONS/CH RGE-EXCHANGE INTERACTIONS 
Neutron spectra from 647- and 800-MeV proton bombardment 
= yam and deuterium (Cross sections), 1:14874 (LA- 
6192-T) 
PROTON REACTIONS/CROSS SECTIONS 
Mu-pair production by 150 GeV/c hadrons, 1:14861 
PROTON REACTIONS/ELASTIC SCATTERING 
ape ne transfer in p-*He elastic scattering (16.2 MeV; 
ngular distribution), 1:15003 
Tabu ated p-*He phase shifts, 1:15000 (LA-6186-MS) 
PROTON REACTIONS/FUSION REACTIONS 
Fusion cross sections and reactivities, 1:15002 (COO-2218-17) 
Thick target measurement technique for determining nuclear 
reaction rates, 1:15008 


ee PROTON REACTIONS/FUSION REACTIONS 
> 
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PROTON REACTIONS/INCLUSIVE INTERACTIONS 
Dimunon production by pions and protons (200 and 240 GeV, 
cross sections), 1:14889 
PROTON REACTIONS/INELASTIC SCATTERING 
Effect of inelastic coupling on 0* analog transitions, 1:15035 
PROTON REACTIONS/PICKUP REACTIONS 
(p,t) reaction on 'Pr, 1:15051 (COO-1779-49) 
(p,t) reaction on deformed rare-earth nuclei (35 MeV protons), 
1:15052 (COO-1779-49) 
T=2 states in and "B, 1:15006 
PROTON REACTIONS/TERNARY FISSION 
Interaction of 0.6-300 GeV protons with U, Bi, Au, and Ag; 
mica track detector study, 1:15083 
PROTON-ANTINEUTRON INTERACTIONS/ANNIHILATION 
Study of anti-neutron annihilations at low energy (Total cross 
sections, scattering amplitudes, S-wave unitarity), 1:14868 
(ANL/HEP-CP-75-58) 
PROTON-ANTIPROTON INTERACTIONS/ANNIHILATION 
BNL multiparticle spectrometer (MPS) program (3.7 to 4.2 
GeV/c, cross sections), 1:14869 (ANH P-CP-75-58) 
PROTON-ANTIPROTON INTERACTIONS/COHERENT 
PRODUCTION 
Interpretation of rho®-w® coherence in anti pp annihilation 
(Quark rearrangement model), 1:14914 
PROTON-ANTIPROTON INTERACTIONS/CROSS SECTIONS 
Dynamical realization of breaking of exchanged degeneracy and 
violation of Zweig’s rule, 1:14931 (COO-1545-165) 
PROTON-ANTIPROTON INTERACTIONS/ELASTIC 
SCATTERING 
Elastic scattering of 7~*, K~*, p~* at small angles: a preliminary 
analysis (50 to 200 GeV/c, scattering amplitudes, differential 
cross sections), 1:14873 (FERMILAB-Conf-75/61-EXP) 
PROTON-ANTIPROTON INTERACTIONS/SMALL ANGLE 
SCATTERING 
Elastic scattering of 7~*, K~*, p~* at small angles: a preliminary 
analysis (50 m4 200 GeV/c, scattering amplitudes, differential 
cross sections), 1:14873 (FERMILAB-Conf-75/61-EXP) 
PROTON-DEUTERON INTERACTIONS/CHARGE-EXCHANGE 
INTERACTIONS 
~~ spectra from 647- and 800-MeV proton bombardment 
and deuterium (Cross sections), 1:14874 (LA- 
-T) 
PROTON-DEUTERON INTERACTIONS/FINAL-STATE 
INTERACTIONS 
Neutron spectra from 647- and 800-MeV bombardment 
= — and deuterium (Cross sections), 1:14874 (LA- 
-T) 
PROTON-DEUTERON INTERACTIONS/QUASI-ELASTIC 
SCATTERING 
Neutron spectra from 647- and 800-MeV proton bombardment 
of nt) and deuterium (Cross sections), 1:14874 (LA- 


pron ‘'ON-NEUTRON INTERACTIONS/CHARGE-EXCHANGE 
INTERACTIONS 
Neutron spectra from 647- and 800-MeV proton bombardment 
of ~ aaa and deuterium (Cross sections), 1:14874 (LA- 
619 
Simple quark-duality-diagram description of n-p charge- 
—— scattering (Dual amplitude, exotic trajectory), 
1:1495 
PROTON-NEUTRON INTERACTIONS/DIFFERENTIAL CROSS 
SECTIONS 
Precision measurement of n-p charge-exchange cross section at 
647 MeV, 1:14876 
PROTON-NEUTRON INTERACTIONS/DIFFRACTION 
MODELS 
Features of diffraction dissociation of neutrons in np collisions at 
50-300 GeV/c, 1:14877 
PROTON-NEUTRON INTERACTIONS/FINAL-STATE 
INTERACTIONS 
Neutron spectra from 647- and 800-MeV proton bombardment 
2 5 drogen and deuterium (Cross sections), 1:14874 (LA- 
92-T) 
PROTON. NEUTRON INTERACTIONS/MASS SPECTRA 
Features of diffraction dissociation of neutrons in np collisions at 
50-300 GeV/c, 1:14877 
PROTON-NEUTRON INTERACTIONS/QUASI-ELASTIC 
SCATTERING 
a spectra from 647- and 800-MeV proton bombardment 
wae and deuterium (Cross sections), 1:14874 (LA- 


619 
PROTON-NEUTRON INTERACTIONS/REGGE 
TRAJECTORIES 
Evidence for a low-lying unrenormalized vacuum trajectory from 
NN scattering, 1:14985 
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PROTON-PROTON INTERACTIONS/CROSS SECTIONS 
Dynamical realization of breaking of exchanged degeneracy and 
violation of Zweig's rule, 1: 14931 (COO-1545- 165) 
PROTON-PROTON INTERACTIONS/ELAST Ic SCATTERING 
Elastic scattering of 7~*, K~*, p~* at small angles: a prelimi 
analysis (SO to 200 GeV/c, scatterin amplitudes, differenti 
cross sections), 1:14873 (FERMILA AB-Conf- 75/61- EXP) 
elastic scattering and the Pomeron periphery, 1:14912 
TON-PROTON INTERACTIONS/INCLUSIVE 
INTERACTIONS 
Final report on the exploratory experiment on the investigation 
of high multiplicity gamma-ray events (Cross sections; rapidity 
distributions), 1:14872 (BNL-20644) 
Lepton production in hadron collisions (Review), 1:14862 
PROTON-PROTON INTERACTIONS/MULTIPLE 
PRODUCTION 
Final a on the exploratory experiment on the investigation 
of high multiplicity 8 amma-ray events (Cross sections; rapidity 
eatures in r; ity space of multipartic uction 
proton-proton collision at 102 GeV/c (Charge transfer), 
1:14875 
PROTON-PROTON INTERACTIONS/REGGE TRAJECTORIES 
Evidence for a ah" unrenormalized vacuum trajectory from 
NN scattering, 1:14955 
PROTON- PROTON INTERACTIONS/SMALL ANGLE 
SCATTERING 
Elastic scattering of 7~*, K~*, p~* at small angles: a preliminary 
analysis (50 to 200 GeV/c, scattering amplitudes, differential 
cross sections), 1:14873 (FERMILAB-Conf-75/61-EXP) 
PROTON-PROTON INTERACTIONS/WEAK INTERACTIONS 
W*- pairs and neutral currents at ISABELLE, 1:14916 (BNL- 
20550( Vol.2)) 
PROTONS/RANGE 
rticle radi , 
PROTO NS/STRUCT ICTIONS 
Threshold behavior ~ > pion and proton structure functions in the 
Bethe-Salpeter description, 1:14949 
PROTOPLASTS 
See PLANT CELLS 
PROTOTYPE FAST REACTOR (DOUNREAY) 
See PFR REACTOR 
PROTOZOA/TRANSPORT 
Vertical transport of particulate material in Lake Michi 
the lorica of Codonella cratera, 1:14459 (ANL-75-3(Pt.3)) - 
PSEUDOSCALAR MESONS 
(Mesons with spin-parity of zero-minus.) 
See also ETA MESONS 
PIONS 
PSEUDOSCALAR MESONS/MASS FORMULAE 
Mass of the charmed pseudoscalar meson in a model of broken 
SU(4) direct-product SU(4) symmetry, 1:14957 
PSI-3105 RESONANCES/DECAY 
Nonet ansatz and hadronic decays of psi and psi’, 1:14948 
Normal hadronic decays of psi and psi’, 1:14935 
—— of the new particles psi(3095) and psi’( 3648) 
(Review), 1:14885 
psi(3095) and psi( 3684) results from the HEPL experiment at 
PeSPEAR (Review), 1:14887 
Study of _—— SU(4) sum yer for the 1~~ yields 0-*+ + y and 
0-* yields 1~- + y decays, 1:14943 (COO-1545-176) 
PSI- 3108. RESONANCES/L NIC DECAY 
Dimunon production b xP pions and protons (200 and 240 GeV, 
cross sections), 1:1488 
Mu-pair production by 150 GeV/c hadrons, 1:14861 
PSI-3105 RESONANCES/PARTICLE PRODUCTION 
New particle production by neutrons (250 GeV/c, Drell-Yan 
model, cross sections), 1:14888 
Photoproduction of psi, psi’, and a search for new particles at 
SLAC (Review), 1:14890 
PSI-3105 RESONANCES/PARTICLE PROPERTIES 
Recent results for e*e~ annihilation at SPEAR, 1:14944 
Theoretical implications of the new — 1:14946 
PSI-3105 RESONANCES/PHOTOPRODUCTION 
Hadronic models for the photoproduction of psi’s, 1:14915 
Photoproduction of new particles at Fermilab (Review, 
diffractive production, cross sections), 1:14852 
Production of new particles with photons and energy below 12 
GeV (Cross sections, branching ratio), 1:14853 
PSI-3105 RESONANCES/QUA M NUMBERS 
Properties of the new particles psi(3095) and psi’(3648) 
(Review), 1:14885 
PSI-3105 RESONANCES/REVIEWS 
New particles produced in electron-positron annihilation, 
1:14881 (ANL/HEP-CP-75-58) 
PSI-3695 RESONANCES/DECAY 
Nonet ansatz and hadronic decays of psi and psi’, 1:14948 


Normal hadronic of psi and psi’, 1:14935 
of pst (3684) yieldspsi (3095) eta, 
1:1484 
— of the new particles psi( 3095) and psi’( 3648) 
(Review), 1:14885 
psi(3095) and psi(3684) results from the HEPL experiment at 
SPEAR (Review), 1:14887 
PSI-3695 RESONANCES/PARTICLE PRODUCTION 
Photoproduction of psi, psi’, and a search for new particles at 
SLAC (Review), 1:14890 
PSI-3695 RESONANCES/PARTICLE PROPERTIES 
Recent results for e*e~ annihilation at SPEAR, 1:14944 
Theoretical implications of the new particles, 1:14946 
PSI-3695 RESONANCES/PHOTOPRODUCTION 
Hadronic models for the photoproduction of psi’s, 1:14915 
Photoproduction of new particles at Fermilab (Review, 
diffractive uction, cross sections), 1:14852 
PSI-3695 RESONANCES/QUANTUM NUMBERS 
rties of the new particles psi(3095) and psi’(3648) 
(Review), 1:14885 
PSI-3695 RESONANCES/REVIEWS 
New particles produced in electron-positron annihilation, 
1:14881 (ANL/HEP-CP-75-58) 
PSI-4100 RESONANCES/PARTICLE PRODUCTION 
Observation of a resonance at 4.4 GeV and additional structure 
near 4.1 GeV in e*e~ annihilation, 1:14856 
PSI-4100 RESONANCES/PARTICLE PROPERTIES 
Theoretical implications of the new particles, 1:14946 
PSI-4100 RESONANCES/PARTICLE WIDTHS 
Observation of a resonance at 4.4 GeV and additional structure 
near 4.1 GeV in e*e™ annihilation, 1:14856 
PSI-4100 RESONANCES/REVIEWS 
New particles produced in electron-positron annihilation, 
1:14881 (ANL/HEP-CP-75-58) 
PSI-4300 RESONANCES/PARTICLE PRODUCTION 
Observation of a resonance at 4.4 GeV and additional structure 
near 4.1 GeV in e*e~ annihilation, 1:14856 
PSI-4300 RESONANCES/PARTICLE PROPERTIES 
Theoretical implications of the new particles, 1:14946 
PSI-4300 RESONANCES/PARTICLE WIDTHS 
Observation of a resonance at 4.4 GeV and additional structure 
near 4.1 GeV in e*e~ annihilation, 1:14856 
PSI-4300 RESONANCES/REVIEWS 
New particles produced in electron-positron annihilation, 
1:14881 (ANL/HEP-CP-75-58) 
PUBLIC UTILITIES/CHARGES 
The economic and environmental benefits from improving 
electrical rate structures. Final report, 1:13523 (PB-239451) 
PUBLIC UTILITIES/COAL 
Price and availability of western coal in the midwestern electric 
utility market, 1975-1982, 1:13491 
PUBLIC UTILITIES/ECONOMIC ELASTICITY 
a requirements and federal policy actions, 1:13526 
PUBLIC UTILITIES/LOAD MANAGEMENT 
Importance of rate reform and load management, 1:13565 
The economic and environmental benefits from improvin; 
electrical rate structures. Final report, 1:13523 (PB-239451) 
PUBLIC UTILITIES/OFF-PEAK ENERGY STORAGE 
Commodity hydrogen from off-peak electricity, 1:12666 
PUBLIC UTIL ES/PRODUCTIVITY 
wee in the private electric utility industry: 1951 to 1973, 
1:1 
PUBLIC UTILITIES/REGULATIONS 
Critical post-1985 energy policy issues, 1:13468 
PUERTO RICO NUCLEAR CENTER L-77 REACTOR 
See PRNC-L-77 REACTOR 
PULSARS/TIME MEASUREMENT 
Timing of the Crab pulsar. I. Arrival times, 1:14806 
Timing of the Crab pulsar. II. Method of analysis, 1:14807 
Timing of the Crab pulsar III. The slowing down and the nature 
of the random process, 1:14808 
PULSE GENERATORS/DESIGN 
TTL pulse sequence generator for ultrasonic pulse-superposition 
measurements (For measuring ultrasonic velocities in solids), 
1:14270 
PULSE GENERATORS/DIGITAL CIRCUITS 
Design of a linear ramp current supply for balloon borne 
instruments (For heterodyne laser spectrometer and mass 
1:14247 ( AND-75.0659) 
PULSE SHAPERS/DESIGN 
Temperature-stable linear gate for nanosecond signals and an 
optional stretcher circuit, 1:14265 
PULSE SHAPERS/TRANSFER FUNCTIONS 
Pseudo-Gaussian transfer functions with superlative baseline 
recovery, 1:14189 
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PUMPED STORAGE/FEASIBILITY STUDIES 
Existing hydroelectric generation enhanced by underground 
energy storage, 1:13388 
Underground pumped sto’ ibilites, 1:13389 
PUMPED STORAGE/REVI 
ning remarks: the energy crisis, 1:13395 
PUMPED STORAGE POWER PLANTS/CONSTRUCTION 
Construction features at Northfield Mountain Project, 1:13391 
European study tour for pumped-storage tech , 1:13386 


Underground pumped sto’ ssibilites, 1:1338 
PUMPED STORAG POWER PLANTS/COST 
Existing hydroelectric re! enhanced by underground 
energy storage, 1:13388 
PUMPED STORAGE POWER PLANTS/DESIGN 
Considerations in converting conventional power plants to 
pumped storage facilities, 1:13393 
European study tour for pumped-storage tech , 1:13386 
Existing hydroelectric rr enhanced by underground 
energy storage, 1:13388 
Ludington Pumped Storage Plant: pumped storage theory and 
actual operations in a system, 1:13376 
Raccoon Mountain Pumped-Storage Project, 1:13394 
PUMPED STORAGE POWER PLANTS/ECONOMICS 
Converting Salt River reservoirs into pumped storage facilities, 
1:13378 
Fairfield Pumped Storage Facility, 1:13380 
Operating experience with pumped storage hydro on a power 
pool basis, 1:13377 ‘ 
Potential for pumped-storage in the Columbia River hydro 
system, 1:13383 
Pumped storage site selection: engineering and environmental 
considerations, 1:13374 
Pumped storage generation factors to be considered, 1:13375 
Pumped-storage potential at existing hydroelectric sites of the 
Bureau of Reclamation, 1:13382 
PUMPED STORAGE POWER PLANTS/ELECTRIC 
GENERATORS 
Trends in hydro generator design and application to pumped 
storage, 1:13385 
PUMPED STORAGE POWER PLANTS/ENVIRONMENTAL 
EFFECTS 


—— implications of pumped storage power plants, 


Existing hydroelectric generation enhanced by underground 
energy storage, 1:13388 
Fairfield Pumped Storage Facility, 1:13380 
Potential for pumped-storage in the Columbia River hydro 
system, 1:1338 
Pumped storage site selection: engineering and environmental 
considerations, 1:13374 
Pumped storage generation factors to be considered, 1:13375 
Pumped-storage potential at existing hydroelectric sites of the 
Bureau of Reclamation, 1:13382 
PUMPED STORAGE POWER PLANTS/MEETINGS 
Converting existing hydro-electric dams and reservoirs into 
sto facilities. foundation conference, 
indge, New Hampshire, August 18-23, 1974, 1:13373 
PUMPED STORAGE POWER PLANTS/OPERATION 
Converting Salt River reservoirs into pumped storage facilities, 
1:13378 
European study tour for pe wees technology, 1:13386 
Ludington Pumped Storage Plant: pumped storage theory and 
actual operations in a system, 1:13376 
Operating experience with pumped storage hydro on a power 
pool basis, 1:13377 
Raccoon Mountain Pumped-Stor Project, 1:13394 
PUMPED STORAGE POWER PLANTS/PENSTOCKS 
Modification of an existing pump discharge conduit to 
accommodate turbine flow, 1:13390 
PUMPED STORAGE POWER PLANTS/PERFORMANCE 
Milestones in pum storage development, 1:13379 
PUMPED STORAG POWE PLANTS/PLANNING 
Fairfield Pumped Storage Facility, 1:13380 
Potential pumped storage projects that would use existing 
reservoirs, 1:13381 
Potential for pumped-storage in the Columbia River hydro 
system, 1:13383 
Pumped storage generation factors to be considered, 1:13375 
PUMPED STORAGE POWER PLANTS/PUMPS 
Operational performance of recent high head and high speed 
pump-turbines, 1:13387 
Trends in selection of pan, 1:13384 
PUMPED STORAGE POWER PLANTS/REVIEWS 
Milestones in pum storage development, 1:13379 
PUMPED STORAG POWE PLANTS/SITE SELECTION 
Pumped storage site selection: engineering and environmental 
considerations, 1:13374 


L 


ibilites, 1:13389 
PUMPE STORA Powe LANTS/SPECIFICATIONS 


Ludington Pumped Storage Plant: pumped storage theory and 
actual rations in a system, 1:13376 
PUMPED STORAGE POWER PLANTS/TURBINES 
Operational performance of recent high head and high speed 
pump-turbines, 1:13387 
Trends in selection of pump/turbines, 1:13384 
PUMPED STORAGE POWER PLANTS/WATER RESERVOIRS 
Potential pumped storage projects that would use existing 
reservoirs, 1:13381 
PUMPS 
See also ELECTROMAGNETIC PUMPS 
low machine for an aggressive, radioactive or special-pu:i 
flow medium (Patent), 1:13879 nitiiad 
Milestones in pumped storage development, 1:13379 
Trends in selection of peat hn (Pumped storage 
hydroelectric plants), 1:13384 
PUMPS/OPERATION 
Trends in selection of pump/turbines (Pumped storage 
hydroelectric plants), 1:13384 
PUMPS/PERFORMANCE 
Milestones in pumped sto’ 1:13379 
Operational performance head and high speed 
pump-turbines, 1:13387 
PUMPS/PERFORMANCE TESTING 
Pump behavior in the intact pipe during burst of a parallel line 
(PWR), 1:13327 (GERRSR-1) 
Trends in selection of pump/turbines (Pumped storage 
hydroelectric plants), 1:13384 
PUREX PROCESS/MODIFICATIONS 
Laser-enhanced chemical reactions and the liquid state. II. 
Possible applications to nuclear fuel reprocessing, 1:12588 
(LA-5630-MS(Vol.2)) 
PURINES 
See also XANTHINES 
PURINES/SEPARATION PROCESSES 
Separation of nucleic acid components on polyacrylamide gel 
columns, 1:14562 
PURINES/STRUCTURAL CHEMICAL ANALYSIS 
Structure of saxitoxin (3, 4, 6-trialkyl tetrahydropurine, a 
neurotoxin, = 5-10 wg/kg (mouse, ip)), 1:13825 
PWR TYPE REACTORS 
See also CALHOUN-1 REACTOR 
CHEROKEE-I REACTOR 
CHEROKEE-2 REACTOR 
CHEROKEE-3 REACTOR 
DAVIS BESSE-1 REACTOR 
LOFT REACTOR 
LUCIE-1 REACTOR 
MILLSTONE-2 REACTOR 
MILLSTONE-3 REACTOR 
PERKINS-1 REACTOR 
PERKINS-2 REACTOR 
PERKINS-3 REACTOR 
POINT BEACH-1 REACTOR 
POINT BEACH-2 REACTOR 
PRAIRIE ISLAND-1 REACTOR 
PRAIRIE ISLAND-2 REACTOR 
ROBINSON-2 REACTOR 
SHIPPINGPORT REACTOR 
THREE MILE ISLAND-2 REACTOR 
ZION-1 REACTOR 
ZION-2 REACTOR 
PWR TYPE REACTORS/BLOWDOWN 
Analysis of a blowdown experiment with the DABBOUS code, 
1:13329 (FRRSR-4) 
Blowdown heat transfer program. Quarterly progress report, 
July-September 1975, 1:13311 (ORNL-TM- 5117) 
Critical heat flux during blowdown with flow reversal, 1:13362 
Pump behavior in the intact pipe during burst of a parallel line, 
1:13327 (GERRSR-1) 
Quarterly progress report on blowdown heat transfer p 
for October-December 1975, 1:13318 (ORNL/TM- 5240) 
Two-phase blowdown phenomenon in a small LWR geometry, 
1:13359 
PWR TYPE REACTORS/CONTAINMENT SPRAY SYSTEMS 
Reliability of the spray system of a PWR containment. 
Comparison of calculations made by various codes on WASH 
1400 data, 1:13330 (FRRSR-6) 
PWR TYPE REACTORS/CORE CATCHERS 
Containment systems aimed at protecting against the 
consequences of hypothetical core-melt accidents, 1:13360 
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PWR TYPE REACTORS/CRITICAL HEAT FLUX 

Comparison of the B and W-2 and W-3S critical heat flux 
correlations with Westinghouse h6-pin DNB data using 
COBRA-IIIC, 1:12962 (TID-27010) 

PWR TYPE REACTORS/ECCS 

Multinode analysis of small breaks for B and W's 145-fuel- 
assembly nuclear plants with internals vent valves, 1:13270 
(BAW-10062A(Rev.1)) 

Multinode analysis of small breaks for B and W's 177-fuel- 
assembly nuclear plants with raised | rrangement and 
internals vent valves, 1:13271 (BAW-1 ISAC Rev. 1)) 

Nuclear reactor equipped with a flooding tank and a residual 
ra — and emergency cooling system (Patent; PWR), 
1:1 

PWR TYPE REACTORS/ENGINEERED SAFETY SYSTEMS 

Seismic design classification, 1:13129 (REG/G-1.29(Rev.2)(2- 
76)) 

PWR TYPE REACTORS/FUEL CANS 

Quarterly p rt on the zirconium metal-water 
oxidation kinetics program sponsored by the NRC Division of 
Reactor Safety Research for October-December 1975, 
1:13319 (ORNL/TM-5248) 

PWR TYPE REACTORS/FUEL ELEMENT CLUSTERS 

Effects of sleeve blockages on axial velocity and intensity of 

= in an unheated 7 x 7 rod bundle, 1:13275 (BNWL- 
) 

Effects of sleeve blockages on air velocity distributions in an 

unheated 7 x 7 rod bundle, 1:13276 (BNWL-1975) 
PWR TYPE REACTORS/FUEL ELEMENT FAILURE 

Collapse behavior of Zircaloy fuel cladding, 1:13280 (CONF- 
760327-1) 

Creepdown and collapse of Zircaloy fuel cladding. Program 
sponsored = the NRC Division of Reactor Safety Research. 
Quarterly progress report, July-September 1975, 1:13314 
(ORNL 5149) 

Temperature sensitivity study of single rod burst tests, 1:13325 
(WCAP-8290( Add.1)) 

PWR TYPE REACTORS/FUEL ELEMENTS 
Fuel cole tadee of licensed nuclear power plants through 
1:12949 (NUREG-0032) 

ISUNE.2: a computer code for LWR fuel element performance, 
1:12952 

Nondestructive examination of irradiated fuel rods by 
eddy current techniques, 1:12948 (ANCR-1282) 

SST: a computer code to predict fuel response and fission 
product release from light-water reactor fuels during steady- 
State and transient conditions, 1:1335 

PWR TYPE REACTORS/FUEL-COOLANT INTERACTIONS 

Existence of steady-state fuel-coolant thermal detonation waves, 
1:13303 (NU-2512-6) 

Zirconium metal-water oxidation kinetics program sponsored by 
the NRC Division of Reactor Safety Research. Quarterly 
= report, July-September 1975, 1:13313 (ORNL-TM- 

1 
PWR TYPE REACTORS/GASEOUS WASTES 
Methods for estimating atmospheric transport and dispersion of 
effluents in routine releases from light-water-cooled 
reactors, 1:13120 (REG/G-1.111(3-76)) 
PWR TYPE REACTORS/LOSS OF COOLANT 

Fission product release from LWR fuel. Quarterly p 
report, July-September 1975, 1:13312 (ORNL-TM-5143) 

Fission product beta and ma energy release. Quarterly 

gag report, July-September 1975, 1:13316 (ORNL-TM- 


156) 
Multirod burst test program. Quarter Testo report, July- 
September 1975, 1: 13315 (ORNL-TM-5154 


PWR TYPE REACTORS/MELTDOWN 

Energy balances after hypothetical RPV failure, 1:13365 
(SAND-76-6021) 

Proposal on establishing the composition of the core melt and of 
the reactor concrete for the purposes of investigating the 
interaction between core melt and concrete within the 
framework of research project RS 154, 1:13366 (SAND-76- 
6022) 

Studies of Zr-free molten core material, 1:13367 (SAND-76- 
6019) 

Study of the interaction between molten core material and 
reactor concrete, 1:13364 (SAND-76-6020) 

PWR TYPE REACTORS/PRESSURE VESSELS 

Sustained load crack growth in A533-B-1 steel under neutron 
irradiation in a water environment, 1:12955 

Updated measure of radiation damage exposure (Steel-ASTM- 
A302B), 1:12965 

PWR TYPE REACTORS/PRIMARY COOLANT CIRCUITS 

HYTRAN: hydraulic transient code for investigating channel 

flow stability, 1:12957 (BAW-10109) 
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PWR TYPE REACTORS/QUALITY ASSURANCE 

Quality Assurance Program: a description of the C-E Nuclear 
Steam supply System, Quality Assurance Program, 1:12960 
(CENPD-210) 

PWR TYPE REACTORS/RADIOACTIVE EFFLUENTS 

Calculation of annual doses to man from routine releases of 
reactor effluents for the purpose of evaluation compliance 
= 10 CFR part 50, appendix I, 1:13119 (REG/G-1.109(3- 

6)) 
PWR TYPE REACTORS/REACTOR ACCIDENTS 

Instrumentation used in the Heat Transfer Laboratory of” 
Grenoble for experiments related to light water reactors, 
1:13284 (FRRSR-11) 

lodine behavior under transient conditions in the pressurized 
water reactor, 1:13326 (WCAP-8637) 

PWR TYPE REACTORS/REACTOR CORES 

CHATA: core hydraulics and thermal analysis, 1:12958 (BAW- 
10110) 

PWR TYPE REACTORS/REACTOR INSTRUMENTATION 

Qualification testing of protection system instrumentation, 
1:13183 (BAW-10003A(Rev.4)) 

PWR TYPE REACTORS/REACTOR KINETICS 
Light water reactor industry-nuciear data needs, 1:12951 
PWR TYPE REACTORS/REACTOR SAFETY 

Light-water-reactor safety research ram. rly 
report, July-September 1975, 1:13269 (ANL-75-72) 

Quarterly technical report on water reactor safety programs 
sponsored by the Nuclear Regulatory Commission's Division 
of Reactor Safety Research, July-September 1975, 1:13268 
(ANCR-1296) 

Review of the American Physical Society light water reactor 
safety study, 1:13368 

PWR TYPE REACTORS/RHR SYSTEMS 

Nuclear reactor equipped with a flooding tank and a residual 

aoe — and emergency cooling system (Patent; PWR), 
PWR TYPE REACTORS/ROD EJECTION ACCIDENTS 

CEA injection: C-E method for control element assembly 
ejection analysis, 1:13278 (CENPD-190) 

Evaluation of the rod ejection accident in Westinghouse 
Pressurized Water Reactors using spatial kinetics methods, 
1:13324 (WCAP-7588(Rev.1-A)) 

PWR TYPE REACTORS/SAFETY INJECTION 

New boron heat trace control system meeting IEEE 338, 

1:13369 
PWR TYPE REACTORS/TRANSIENTS 
SST: a computer code to predict fuel response and fission 
product release from light-water reactor fuels during steady- 
state and transient conditions, 1:13358 
PWR;41 TYPE REACTORS 

See WESTINGHOUSE STANDARD REACTOR 
PWR;80 TYPE REACTORS 

See CE STANDARD REACTOR 
PYRIDINE/PYROLYSIS 


Fundamentals of nitric oxide formation in fossil fuel combustion. 


Quarterly progress report, 11 September 1975-10 December 
1975 (875-1000°C; contact time of 0.25 to 4.0 sec), 1:12463 
(FE-2018-2) 
PYRIDINES 
See also NICOTINAMIDE 
PYRIDINES/AEROSOL MONITORING 
Development of air-monitoring techniques using solid sorbents. 
LASL project R-059, NIOSH-IA-75-31. Progress report, April 
1, 1975-September 30, 1975 (Sorption on sulfuric acid-coated 
silica gel), 1:14368 (LA-6216-PR) 
PYRIDINES/ELECTRONEGATIVITY 
Gas phase proton affinities of molecules in excited electronic 
states by ion cyclotron resonance spectroscopy 
(Benzaldehyde, cyanobenzene, and pyridine), 1:13831 
PYRIDINES/PHOTOLYSIS 
Chemical physics, 1:13803 (ORNL-5111) 
PYRIMIDINES. 
See also URACILS 
PYRIMIDINES/BIOLOGICAL RADIATION EFFECTS 
Ultraviolet irradiation of nucleic acids and related compounds. 
Final — report, 1:14655 (COO-3276-20(82)) 
PYRIMIDIN S/HYDRATION 
Ultraviolet irradiation of nucleic acids and related compounds. 
Final progress report, 1:14655 (COO-3276-20(82)) 
PYRIMIDINES/SEPARATION PROCESSES 
Separation of nucleic acid components on polyacrylamide gel 
columns, 1:14562 
PYRITES/REMOVAL 
Exploratory experiments on pyrite removal from oil shale by an 
electrolytic 
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PYROMETERS/ELECTRONIC CIRCUITS 
Simpie high-stability phototiometric ac bridge circuits for high- 
resolution low-temperature resistance thermometry, 1:14269 
PYROMETERS/TIMING PROPERTIES 
Analytical methods for interpreting in situ measurements of 
response times in thermocouples and resi thermometers, 
1:14242 (ORNL/TM-4912) 


Q RESONANCES/MASS 
Observation of two entree axial-vector mesons (13 
GeV: partial-wave analyses of K*~m*m~ system; mass and 
width of I* mesons), 1:14892 
Q RESONANCES/MASS SPECTRA 
Production properties of Q mesons in K*~pyieldsK*~/m*a~p at 
13 GeV, 1:14893 
Q RESONANCES/PARTICLE WIDTHS 
Observation of two strangeness-one axial-vector mesons (13 
GeV: partial-wave analyses of K*~m*a~ system; mass and 
width of I* mesons), 1:14892 
QUAD CITIES-1 REACTOR/REACTOR OPERATION 
Annual Report for period July 1 to December 31, 1975, 1:13100 
(DOCKET-50254-713) 
QUAD CITIES-2 REACTOR/REACTOR OPERATION 
Annual Report for period July 1 to December 31, 1975, 1:13100 
(DOCKET-50254-713) 
QUALITY ASSURANCE/MANUALS 
Quality Assurance Program: a description of the C-E Nuclear 
Steam Supply System, Quality Assurance Program (PWR), 
1:12960 (CENPD-210) 
QUANTUM ELECTRODYNAMICS/EIKONAL 
APPROXIMATION 
A field-theoretic study of the ong es model. II, 1:14963 
QUANTUM ELECTRODYNAMICS/REGGE POLES 
A field-theoretic study of the Regge-eikonal model. II, 1:14963 
QUANTUM ELECTRODYNAMICS/REVIEWS 
Quantum electrodynamics in electron-positron systems, 1:14960 
QUANTUM ELECTRODYNAMICS/SCHWINGER-TOMONAGA 
FORMALISM 
Charge shielding and quark confinement in the massive 
Schwinger model, 1:14961 
QUANTUM FIELD THEORY 
See also QUANTUM ELECTRODYNAMICS 
QUANTUM FIELD THEORY/EIKONAL APPROXIMATION 
A field-theoretic study of the Regge-eikonal model. I, 1:14962 
QUANTUM FIELD THEORY/PROPAGATOR 
Finite-temperature propagators for a spontaneously broken field 
theory, 1:14964 
QUANTUM FIELD THEORY/REGGE POLES 
A field-theoretic study of the Regge-eikonal model. I, 1:14962 
QUANTUM MECHANICS/DE SITTER GROUP 
Relativistic rotators: a quantum mechanical de Sitter bundle, 
1:14933 (ORO-3992-247) 
QUANTUM MECHANICS/EIGENVECTORS 
State vector labelling problem: a review of structural principles, 
1:15134 (LA-UR-75-2424) 
QUANTUM MECHANICS/GAUGE INVARIANCE 
Gauge transformations and quantum mechanics (II): physical 
interpretation of classical gauge transformations (Maxwell 
theory), 1:14909 (ORO-4856-47) 
QUARK MODEL/COMPARATIVE EVALUATIONS 
Models with more than four quarks, 1:14901 
QUARK MODEL/PROTON-NEUTRON INTERACTIONS 
Simple quark-duality-diagram description of n-p charge- 
ae scattering (Dual amplitude, exotic trajectory), 
1:14 
QUARK MODEL/REVIEWS 
Models with more than four quarks, 1:14901 
QUARK MODEL/SPINORS 
Droplet quark model of hadrons, 1:14897 (ORO-3992-250) 
QUARKS/BOUND STATE 
Quantum dynamics of a quark-binding bubble in two space and 
one time dimensions, 1:14938 
QUARKS/BOUNDARY CONDITIONS 
Flux tubes and the magnetic confinement of quarks (Gauge field 
model), 1:14905 (ANL/HEP/PR-76-12) 
QUARKS/CONFINEMENT 
Charge shielding and quark confinement in the massive 
Schwinger model, 1:14961 
QUARTZ/RADIATION EFFECTS 
Radiation effects in aw, waste. Part I. Stored 
energy, 1:12609 (BNWL-1944) 


QUARTZ/RADIATION EFFECTS 
Q 
> 


CTS QUINOLINES/INFRARED SPECTRA 
QUINOLINES/INFRARED SPECTRA 


h- Quantitative method using differential infrared spectrometry for 

9 the determination of compound _ absorbing in the 
carbonyl region in asphalts, 1:13783 

ers, 


RADAR/WAVE PROPAGATION 
a snow effects on radar propagation, 1:14790 (SAND-75- 
) 
RADIATION ACCIDENTS/MANAGEMENT 
Cure preparedness: a comprehensive plan, 1:14665 (ARH- 
-242) 
RADIATION ACCIDENTS/MONITORING 
Technological considerations in emergency instrument 
at preparedness, 1:14399 
RADIATION ACCIDENTS/RADIATION MONITORING 
Technological considerations in emergency instrument 
preparedness, 1:14108 (BNWL-SA-5605) 
RADIATION CHEMISTRY/RESEARCH PROGRAMS 
Danish Atomic Energy Commission nineteenth annual 
1974/75 (Activities at Risoe), 1:15351 (NP-20846) 
100 RADIATION DETECTORS 
See also BEAM MONITORS 
CHERENKOV COUNTERS 
100 DIELECTRIC TRACK DETECTORS 
DOSEMETERS 
GAMMA CAMERAS 
GEIGER-MUELLER COUNTERS 
HODOSCOPES 
IONIZATION CHAMBERS 
LOW LEVEL COUNTERS 
NEUTRON DETECTORS 


3 POSITION SENSITIVE DETECTORS 
PROPORTIONAL COUNTERS 

3 RADIATION MONITORS 
RADIOISOTOPE SCANNERS 

60 SCINTILLATION COUNTERS 

; SEMICONDUCTOR DETECTORS 
SHOWER COUNTERS 
SPECTROMETERS 


TISSUE-EQUIVALENT DETECTORS 
RADIATION DETECTORS/DESIGN 
High P/sub T/ 2° detector at ISABELLE, 1:14084 (BNL- 
20550( Vol.2)) 
RADIATION DETECTORS/PREAMPLIFIERS 
ld baer design considerations for low-noise preamplifiers, 
RADIATION DETECTORS/RESEARCH PROGRAMS 
| Experimental techniques and facilities, 1:13155 (ANL-8010) 
RADIATION DOSE DISTRIBUTIONS/COMPUTER 
CALCULATIONS 
Mathematical descriptions of a one- and five- old child for 
use in dosimetry calculations, 1:14709 (ORNL/TM-5293) 
Methodology for calculating radiation doses from radioactivit 
released to the environment (Computer calculations), 1:14392 
(ORNL-4992) 
RADIATION DOSEMETERS 
See DOSEMETERS 
RADIATION DOSIMETRY 
See DOSIMETRY 
RADIATION HYGIENE 
See RADIATION PROTECTION 
RADIATION MONITORING 
See also PERSONNEL MONITORING 
Airborne systems for emergency radiological monitoring, 
1:14400 
RADIATION MONITORS 
See also SURFACE CONTAMINATION MONITORS 
Microprocessor based environmental radiation monitoring 
system (Pressurized ionization chamber), 1:14164 


d Monitor for tritium in air containing other beta emitters, 
1:14117 
RADIATION MONITORS/DATA ACQUISITION SYSTEMS 
Id a in a remote working level monitor, 
71416 


RADIATION MONITORS/DESIGN 
In situ determinations of environmental plutonium and its 
related nuclides, 1:14161 
RADIATION PROTECTION 
Hazards control progress report No. 51, July-December 1975, 
1:14338 (UCRL-50007-75-2) 
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RADIATION PROTECTION/BIBLIOGRAPHIES 
Bibliography of the literature of the Health Physics Division 
through calendar year 1975, 1:14673 (ORNL-5113) 
RADIATION PROTECTION/RESEARCH PROGRAMS 
Hazards control p report No. 50, January-June 1975, 
1:14794 (UCRL-50007-75-1) 
RADIATION PROTECTION/SAFETY STANDARDS 
Health Physics Society and the national standards development 
program, 1:15118 
RADIATION SAFETY 
See RADIATION PROTECTION 
RADIATION SOURCES 
(For cosmic sources of radiation see also COSMIC GAMMA 
SOURCES, COSMIC RADIO SOURCES, and COSMIC X-RAY 
SOURCES.) 
See also ALPHA SOURCES 
BETA SOURCES 
GAMMA SOURCES 
X-RAY SOURCES 
RADIATION SOURCES/OPTIMIZATION 
Optimizing a "CsCl radiation source (Radiosterilization of 
liquid wastes), 1:12643 
RADIATION TRANSPORT 
See also CHARGED-PARTICLE TRANSPORT 
NEUTRON TRANSPORT 
RADIATION TRANSPORT/CROSS SECTIONS 
Interrelations of higher order transport approximations: 
implication on sensitivity methods, 1:15111 
RADIATION TRANSPORT/SENSITIVITY 
Preliminary cross-section sensitivity analysis for an air-over- 
ground environment, 1:15112 
RADICALS 
See also HYDROXYL RADICALS 
SULFHYDRYL RADICALS 
RADICALS/ELECTRON SPIN RESONANCE 
Substituent effects on nitroaromatic radical anions in aqueous 
solution (2.8-MeV electrons), 1:13845 
RADIOACTIVE AEROSOLS/AERIAL MONITORING 
Airborne system for mapping and tracking extended gamma ray 
sources, 1:14391 (EGG-1 183-1685) 
RADIOACTIVE AEROSOLS/BIOLOGICAL EFFECTS 
Relationship of lung cancer induction to inhalation of submicron 
particles, either stable or radioactive, 1:14722 
RADIOACTIVE AEROSOLS/BIOLOGICAL RADIATION 
EFFECTS 
Repiratory carcinogenesis in rats after inhalation of radioactive 
aerosols of actinides and lanthanides in various 
1:14732 
RADIOACTIVE AEROSOLS/IMMUNE REACTIONS 
Relationship of lung cancer induction to inhalation of submicron 
particles, either stable or radioactive, 1:14722 
RADIOACTIVE AEROSOLS/INHALATION 
Relationship of lung cancer induction to inhalation of submicron 
particles, either stable or radioactive, 1:14722 
Repiratory carcinogenesis in rats after inhalation of radioactive 
aerosols of actinides and lanthanides in various 
physicochemical forms *'Am, **Pu, **Pu, **Pu), 
1:14732 
RADIOACTIVE AEROSOLS/LUNG CLEARANCE 
Radiological assessment models. Fourth quarterly report, June- 
August 1975 (LMFBR), 1:13290 (GEAP-14034-4) 
Toxicology: clinical study of pulmonary clearance in monkeys 
and dogs, 1:14632 (LF-tr-117) 
RADIOACTIVE AEROSOLS/MATHEMATICAL MODELS 
Aerosol behavior modeling for fast reactor safety. Quarterl 
progress report, October-December 1975, 1:13272 (BMI-X- 


668) 
RADIOACTIVE AEROSOLS/RADIATION MONITORING 
Interrelationships of chemical and physical information at 
Quillayute, Washington for 1974, 1:14386 (BNWL-1966) 
RADIOACTIVE AEROSOLS/RETENTION FUNCTIONS 
Radiological assessment models. Fourth quarterly report, June- 
August 1975 (LMFBR), 1:13290 (GEAP-14034-4) 
RADIOACTIVE BIOLOGICAL WASTES 
See RADIOACTIVE WASTES 
RADIOACTIVE EFFLUENTS 
See also RADIOACTIVE WASTES 
RADIOACTIVE EFFLUENTS/DIFFUSION 
General field-test plan for evaluation of roof-vent effluent 
diffusion from reactor and turbine buildings, 1:13194 (NP- 
20863) 
Methodology for calculating radiation doses from radioactivity 
released to the environment (Computer calculations), 1:14392 
(ORNL-4992) 
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Methodology for calculatin iation doses 
released to the carvinoneneet (Computer calculations), 1:14392 
(ORNL-4992) 


RADIOACTIVE EFFLUENTS/RADIATION MONITORING 
Environmental monitoring at major U.S. Energy Research and 
Development Administration sites. 1974. 
Supplement (Idaho National Enginee —— ratory and 
Battelle Columbus Laboratories), 1:14362 (ERDA- 
54(Suppl.)(74)) 
In situ Ge(Li) 1:14196 
RADIOACTIVE EFFLUENTS/REGULATORY GU 
Calculation of annual doses to man from routine all of 
reactor effluents for the purpose of evaluation compliance 
with 10 CFR part 50, appendix I (LWR), 1:13119 (REG/G- 
1.109(3-76)) 
RADIOACTIVE MATERIALS/PNEUMATIC TRANSPORT 
~——— transfer system for inert-atmosphere hot cells, 
RADIOACTIVE MATERIALS/REMOTE HANDLING 
MONITOR: a versatile remote handling system, 1:13923 
Servoarm: a water hydraulic master-slave manipulator, 1:13922 
RADIOACTIVE MATERIALS/TARGETS 
Preparations and controls of targets used for nuclear physic 
measurements at the Bruyeres Le Chatel Center, 1:14056 
(ANL/PHY/MSD-76-1) 
RADIOACTIVE MATERIALS/TRANSPORT 
Recent developments in government policy toward 
transportation of nuclear materials, 1:12631 
RADIOACTIVE PARTICULATES 
See PARTICLES 
RADIOACTIVE WASTE DISPOSAL/ENVIRONMENTAL 
EFFECTS 


ba impacts of high level radioactive waste disposal, 
1:14758 


RADIOACTIVE WASTE DISPOSAL/GEOLOGIC DEPOSITS 
Shale, mudstone, and claystone as potential host rocks for 
underground emplacement. of waste, 1:12614 (USGS-4339-5) 
Thermomechanics problems in nuclear waste disposal, 1:12612 
(SAND-75-6093) 
RADIOACTIVE WASTE DISPOSAL/SAFETY 
oe of radioactive nuclides from cement grouts. Part II, 
1:12611 (ORNL/MIT-198) 
RADIOACTIVE WASTE DISPOSAL/SALT DEPOSITS 
Radioactive Waste Disposal Pilot Plant concept for a New 
Mexico site, 1:12613 (SAND-76-5229) 
RADIOACTIVE WASTE DISPOSAL/SOLID WASTES 
Disposal of transuranic solid waste using Atomics International's 
— salt combustion process. II, 1:12607 (AI-ERDA- 
169) 
RADIOACTIVE WASTE DISPOSAL/UNDERGROUND 
DISPOSAL 
a for partitioning high-level waste, 1:12608 (BNWL- 
1927) 


Radioactive Waste Pilot Plant concept for a New 
Mexico site, 1:12613 (SAND-76-5229) 

Thermomechanics problems in nuclear waste disposal, 1:12612 
(SAND-75-6093) 

— - ees after burial of contaminated solid waste, 

Two nuclide migration models at the Maxey Flats Nuclear Waste 
Burial Site (Kentucky), 1:12616 

RADIOACTIVE WASTE MANAGEMENT 

See also RADIOACTIVE WASTE STORAGE 

Quantitative environmental comparison of coal and nuclear 
generation workshop summary. A summary of presentations 
and discussions at a workshop held by the Mitre Corporation, 
McLean, Virginia, May 27 and 28, 1975, 1:13527 (MTR- 

) 


7004 
What shall we do with the waste (Phi hical basis), 1:12598 
/GOVERNMENT 


RADIOACTIVE WASTE MANAGEME: 
POLICIES 
ig of commercial radioactive nuclear wastes. A status 
rt, 1:13512 (NP-20687) 
RADI ACTIVE WASTE MANAGEMENT/PLANNING 
Plan for the management of radioactive waste, Savannah River 
Plant, 1:12597 (SRO-TWM-75-1) 
RADIOACTIVE WASTE MANAGEMENT/RESEARCH 
PROGRAMS 


Technology development for long-term management of Hanford 
high-level waste. Quarterly report, July 1975-September 1975 


(Storage system integrity and engineered improvements; waste 
retrieval; immobilization and storage; contaminated equipment 
volume reduction), 1:12596 (ARH-ST-132-A) 
RADIOACTIVE WASTE MANAGEMENT/SAFETY 
Management of commercial radioactive nuclear wastes. A status 
report, 1:13512 (NP-20687) 


RADIOACTIVE WASTE PROCESSING/COMBUSTION 

Disposal of transuranic solid waste using Atomics International's 
— salt combustion process. II, 1:12607 (AI-ERDA- 
13169) 

solid-waste treatment studies at Los Alamos, 

Transuranic solid waste treatment studies at Los Alamos, 

1:12605 
RADIOACTIVE WASTE PROCESSING/GASEOUS WASTES 

Fluorocarbon absorption for the recovery of k 

peo the off-gas of fuel reprocessing plants, 1:12587 (K-GD- 
) 

Krypton absorption in liquid CO, (KALC): Campaign II in the 
Experimental Engineering Section Off-Gas Decontamination 
facility, 1:12603 (ORNL/TM-5095) 

RADIOACTIVE WASTE PROCESSING/LIQUID WASTES 

High-level waste concentration and storage: an overview, 
1:12600 (BNWL-SA-5477) 

Tritium effluent control project progress report, July-September 
1975 (Tritiated liquid waste decontamination by molecular 
excitation, electrolysis of high-level tritiated water, and 
catalytic exchange detritiation studies), 1: “md (MLM-2288) 

RADIOACTIVE WASTE PROCESSING/RESEARC 

PROGRAMS 

Fixation of radioactive waste by reaction with clays: progress 

1:12599 (ARH-ST-124) 
RADIOACTIVE WASTE PROCESSING/SOLID WASTES 

Transuranic solid-waste treatment studies at Los Alamos, 
1:12606 

Transuranic solid waste treatment studies at Los Alamos, 
1:12605 

RADIOACTIVE WASTE PROCESSING/SOLIDIFICATION 

Fixation of radioactive waste by reaction with clays: progress 
report, 1:12599 (ARH-ST-124) 

Recent calcination and vitrification process accomplishments, 
1:12601 (BNWL-SA-5542) 

Technology development for long-term ment of Hanford 
high-level waste. Quarterly report, July 1975-September si 
1:12596 (ARH-ST-132-A) 

RADIOACTIVE WASTE STORAGE 

High-level waste concentration and storage: an overview, 

1:12600 (BNWL-SA-5477) 
RADIOACTIVE WASTE STORAGE/CASKS 

Shielding analysis for the sealed storage cask concept, 1:12610 
(BNWL-1953) 

RADIOACTIVE WASTE STORAGE/ENERGY STORAGE 

Radiation effects in solidified high-level waste. Part I. Stored 
energy, 1:12609 (BNWL-1944) 

RADIOACTIVE WASTE STORAGE/RADIATION EFFECTS 

Radiation effects in solidified high-level waste. Part I. Stored 
energy, 1:12609 (BNWL-1944) 

RADIOACTIVE WASTE STORAGE/SAFETY 

Leaching of radioactive nuclides from cement grouts. Part II, 

1:12611 (ORNL/MIT-198) 
RADIOACTIVE WASTE STORAGE/TANKS 

Technology development for long-term management of Hanford 
high-level waste. Quarterly report, July 1975-September 1975, 
1:12596 (ARH-ST-132-A) 

RADIOACTIVE WASTES 
See also OFF-GAS SYSTEMS 
RADIOACTIVE EFFLUENTS 
RADIOACTIVE WASTES/ENVIRONMENTAL EFFECTS 

High sensitivity sampling and analysis of gaseous radwaste 

effluents, 1:14396 
RADIOACTIVE WASTES/LEACHING 

Leaching of radioactive nuclides from cement grouts. Part Il, 
1:12611 (ORNL/MIT-198) 

RADIOACTIVE WASTES/RADIATION MONITORING 

Calibration factors for reactor off-gas samples relative to NBS 
samples, 1:13765 

COMSAC and MONILLE: safeguards and environmental 
systems (Calorimeter for Pu assay; monitor for low-level 
radioactivity in liquid effluents), 1:14111 

RADIOACTIVE WASTES/REGULATIONS 

High sensitivity sampling and analysis of gaseous radwaste 

effluents, 1:14396 
RADIOACTIVE WASTES/THERMAL EXPANSION 

Thermomechanics problems in nuclear waste disposal, 1:12612 
(SAND-75-6093) 

RADIOACTIVE WASTES/WASTE STORAGE 

Soil moisture transport in arid site vadose zones (Evaluation of 
Hanford as national site for radioactive waste storage), 
1:14437 (ARH-ST-123) 

RADIOACTIVITY 
See also NATURAL RADIOACTIVITY 
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RADIOACTIVITY/AERIAL MONITORING 1948 


RADIOACTIVITY/AERIAL MONITORING 
Airborne systems for emergency radiological monitoring, 
1:14400 
RADIOAPPLICATORS 
See RADIATION SOURCES 
RADIOAUTOGRAPHY 
See AUTORADIOGRAPHY 
RADIOCARBON DATING 
See CARBON 14 
RADIOCHEMICAL ANALYSIS/DATA PROCESSING 
ae system for environmental sample analysis and data 
and analysis, 1:14289 
RADIOD AGNOSIS (RADIONUCLIDES) 
See NUCLEAR MEDICINE 
RADIOFREQUENCY SYSTEMS 
See RF SYSTEMS 
RADIOGRAPHS 
See IMAGES 
RADIOGRAPHY (AUTO) 
See AUTORADIOGRAPHY 
RADIOGRAPHY (BIOMEDICAL) 
See BIOMEDICAL RADIOGRAPHY 
RADIOGRAPHY (INDUSTRIAL) 
See INDUSTRIAL RADIOGRAPHY 
RADIOISOTOPE BATTERIES/SAFETY 
Plutonium release rates from **Pu fuels exposed to aquatic 
environments, 1:12617 
RADIOISOTOPE HEAT SOURCES 
Comparative behavior of plutonia-238 base fuel forms with and 
without curia-242 additions (Simulation of fuel aging Tit 
accelerated helium generation), 1:12649 (MDC 
RADIOISOTOPE HEAT SOURCES/IMPACT TESTS 
Performance of multihundred-watt fueled re assemblies in 
verification test (7*PuO, fuel form), 1:12648 (LA- 


82) 
RADIOISOTOPE HEAT SOURCES/SAFETY 
Plutonium release rates from **Pu fuels exposed to aquatic 
environments, 1:12617 
RADIOISOTOPE HEAT SOURCES/ULTRASONIC TESTING 
Ultrasonic examination of thin iridium hemispheres for the 
multihundred watt heat source, 1:12642 (MLM-2291) 
RADIOISOTOPE HEAT SOURCES/USES 
Nuclear-powered Hysat spacecraft: comparative design study, 
1:12653 (ERDA-SNS-3063-8) 
RADIOISOTOPE KINETICS 
See RADIONUCLIDE KINETICS 
RADIOISOTOPE MIGRATION 
See RADIONUCLIDE MIGRATION 
RADIOISOTOPE SCANNERS/DATA PROCESSING 
Implications of a ‘’Noisy’’ observer to data processing 
techniques, 1:14238 (CONF-750750-2) 
RADIOISOTOPE SCANNERS/DESIGN 
Design considerations for a positron emission transaxial 
tomograph (PETT Ill), 1:14148 
RADIOISOTOPE SCANNERS/LI-DRIFTED GE 
249-cm*® Ge(Li) detector for medical imaging, 1:14118 
oo multidetector system for tumor scanning, 
1415 
RADIOISOTOPE SCANNERS/RESPONSE FUNCTIONS 
Improved geo pp in coded aperture y-ray imaging 
systems, 1:14 
RADI OISOTOPE ‘SCANNERS/TOMOGRAPHY 
and three dimensional image reconstruction, 


RADIOISOTOPES 
See also ALPHA DECAY RADIOISOTOPES 
BONE SEEKERS 
NEUTRON-DEFICIENT ISOTOPES 
RADIOISOTOPES/ACTIVATION ANALYSIS 
Multielement determination in environmental NAA usi 
oa (Ge(Li) gamma-ray spectra), 1:14351 (CONF- 
=) 
RADIOISOTOPES/ENVIRONMENTAL EFFECTS 
Applications of gamma-ray ae in real-time 
environmental monitoring, 1:14388 (CONF-740701-) 
Radiological and Environmental Research Division annual 
re a January-December 1974. Ecology, 1:14585 (ANL-75- 


3(Pt.3)) 
RADIOISOTOPES/RADIATION MONITORING 
Applications of gamma-ray spectrometry in real-time 
environmental monitoring, 1:14388 (CONF-740701-) 
RADIOISOTOPES/RADIOECOLOGICAL CONCENTRATION 
a cycling in southeastern ecosystems. Proceedings of a 
CONF 740 Augusta, Georgia May 1-3, 1974, 1:14405 
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RADIOISOTOPES/STANDARDS 
Radioactivity Standards Distribution , 1973-1974. 
Environmental monitoring series, 1:13854 (PB-240955) 
RADIOISOTOPES/UPTAKE 
Thermal stress in Thalassia tetudinum, 1:14531 (TID-26952) 
RADIOLYSIS 


See also pan CHEMISTRY 
renee pulse radiolysis with single fine-structure pulses, 


RADIOMETERS/DESIGN 
Final technical report, 15 November 1967-14 November 1974 
(Radiometer for measuring heat flux from sea surface and 
convective esses in ocean), 1:14237 (AD/A-008420) 
RADIOMETRIC GAGES/OPERATION 
High resolution on-line aerosol mass measurement by 
attenuation technique, 1:14360 (CONF-740701-) 
RADIONUCLIDE CONCENTRATION 
See RADIOACTIVITY 
RADIONUCLIDE 
(In living or, 


‘ganisms 
RADIONUCLIDE KINETICS/BIOLOGICAL RADIATION 
EFFECTS 


Radiation effect on *Ga retention and distribution in mouse 
tissues, 1:14678 (CONF-740930-) 
RADIONUCLIDE MIGRATION 
(In environment.) 
RADIONUCLIDE MIGRATION/BIOLOGICAL MODELS 
Frequency distributions of radiocesium concentrations in soil 
and biota, 1:14442 (CONF-740513-) 
Specific-activity and concentration model ied to cesium 
movement in an oli: = lake, 1:14512 (CONF-740513-) 
RADIONUCLIDE MIGRA ON/MATHEMATICAL MODELS 
Specific-activity and concentration model ied to cesium 
movement in an oligotrophic lake, 1:14512 (CONF-740513-) 
RADIONUCLIDES 
See RADIOISOTOPES 
RADIOPHOTOLUMINESCENT 
See RPL DOSEMETERS 
RADIOSURGERY 
See RADIOTHERAPY 
RADIOTHERAPY/BETATRONS 
Accelerator characteristics as applied to radiation therapy, 
1:13999 (CONF-741040-P2) 
RADIOTHERAPY/LINEAR ACCELERATORS ~ 
Accelerator characteristics as applied to radiation therapy, 
1:13999 (CONF-741040-P2) 
Medical linac desi posites. 1:14002 (CONF-741040-P2) 
RADIOTHERAPY/ R 
Racetrack microtron: its potential in radiation therapy, 1:14001 
(CONF-741040-P2) 
RADIOTHERAPY/NEUTRON SOURCES 
DT neutron sources for cancer therapy, 1:14000 (CONF- 
741040-P2) 
Use of cyclotrons in cancer therapy, 1:15114 (CONF-741040- 
P2 


) 
RADIUM/ABUNDANCE 
Detailed chemical and radiometric study of geothermal waters 
and associated rock formations, with environmental 
(Uranium, radon, radium), 1:14414 (CONF- 
701- 
RADIUM/ENVIRONMENTAL EFFECTS 
Detailed chemical and radiometric study of geothermal waters 
and associated rock formations, with environmen 
implications (Uranium, radon, radium), 1:14414 (CONF- 
740701-) 
RADIUM/MEETINGS 
Health effects of plutonium and radium. Symposium on health 
effects of plutonium and radium, Sun Valley, Idaho, October 
6-9, 1975, 1:14708 
RADIUM/RADIONUCLIDE KINETICS 
Health effects of plutonium and radium. Symposium on health 
effects of plutonium and radium, Sun Valley, Idaho, October 
6-9, 1975, 1:14708 
RADIUM/TOXICITY 
Health effects of plutonium and radium. Symposium on health 
effects of plutonium and radium, Sun Valley, Idaho, October 
6-9, 1975, 1:14708 
RADIUM 226/BIOLOGICAL RADIATION EFFECTS 
Bone-bone marrow interface (endosteum) potential relationship 
of microenvironments in the regulation of response to internal 
emitters, 1:14742 
Cells at risk from bone-seeking radionuclides: a review 
(Sensitivity of bone cells to u and **Ra), 1:14743 
Chronic radium intoxication: morp phology of bone and marrow 
infarcts (Body burden of **Ra in dial painters), 1:14715 


lymphocytes, | 


r 
8) 
d 
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5, 
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Immunological studies in the human radium population (”*Ra 
body burden), 1:14716 

Malignancies in patients contaminated with radium (***Ra), 
1:14714 


Pathology of tumors induced in Harwell mice by **Pu and **Ra 
(Comparison with C,H and CBA mice), 1:14740 

Radiation induced skeletal changes in beagle: dose rates, dose, 
and age effect analysis from **Ra, 1:14739 

Relation of trabecular bone morphology to plutonium and 
radium toxicity (7*Ra and “Pu uptake and retention by bone 

_ tissues), 1:14741 

Some similarities of radium and plutonium toxicity in the beagle 
and man (Extrapolation of . *Ra, and Pu from dogs to 
man), 1:14717 

Theory of the induction of bone cancer by alpha radiation: a 
summary, 1:14721 

RADIUM 226/EXCRETION 

Comparison of the late excretion of **Ra and **Pu by man, 

1:14757 
RADIUM 226/RETENTION 
Chemical quantitation of the tapetum lucidum with application 
to ?**Ra dosimetry of the canine eye, 1:14776 
RADIUM 226/TISSUE DISTRIBUTION 
Dosimetry of **Pu and **Ra in man and animals, 1:14718 
= distribution of ?**Ra in man from external counting, 
214754 

Macrodistribution of ***Ra in the skeleton of a radium dial 
painter, 1:14755 

in patients contaminated with radium (7**Ra), 
1:14714 

comparison between di and average concentrations, 
1:14756 

RADIUM 226/UPTAKE 

Radium accumulation in animal thyroid glands: a possible 
method for uranium and thorium prospecting, 1:12570 
(BNWL-SA-5560) 

RADIUM 228/BIOLOGICAL RADIATION EFFECTS 

Some similarities of radium and plutonium toxicity in the beagle 
and man (Extrapolation of Ra, **Ra, and Pu from dogs to 
man), 1:14717 

Theory of the induction of bone cancer by alpha radiation: a 
summary, 1:14721 

RADIUM 228/UPTAKE 

Radium accumulation in animal thyroid glands: a possible 
method for uranium and thorium prospecting, 1:12570 
(BNWL-SA-5560) 

RADON/ABUNDANCE 

Detailed chemical and radiometric study of geothermal waters 
and associated rock formations, with environmental 
(Uranium, radon, radium), 1:14414 (CONF- 

=) 
RADON/BIOLOGICAL EFFECTS 

Effects on inhaled uranium mine air contaminants in beagle 
dogs, 1:14619 

RADON/ENVIRONMENTAL EFFECTS 

Detailed chemical and radiometric study of geothermal waters 
and associated rock formations, with environmental 
—, (Uranium, radon, radium), 1:14414 (CONF- 

-) 
RADON 222/BIOLOGICAL RADIATION EFFECTS 

Cytogenetic effects of internal alpha emitters on human 
lymphocytes, 1:14723 

Lesions and lung cancers induced in rats by inhaled radon 222 
at various equilibriums with radon daughters, 1:14620 

RADON 222/RADIATION MONITORING 

Investigation of ***Rn in subsurface waters as an earthquake 
predictor (Development of Nal(T1) monitor), 1:14195 

Use of a microprocessor in a remote working level monitor, 
1:14163 

RAILWAYS/ENERGY CONSERVATION 

Role of the U.S. railroads in meeting the Nation's energy 
requirements. Proceedings of a conference held at Madison, 
Wisconsin, on May 6-8, 1974, 1:13533 (PB-245565) 

RAILWAYS/POWER SYSTEMS 

Role of the U.S. railroads in meeting the Nation's energy 
requirements. ey ge of a conference held at Madison, 
Wisconsin, on May 6-8, 1974, 1:13533 (PB-245565) 

RAIN/MONITORING 

Lanthanum as an internal flux monitor in rain scavenging studies 

involving indium tracer, 1:14343 (CONF-740701-) 
RAIN WATER/RADIONUCLIDE MIGRATION 

ae wey tritium. Progress report, July 1, 1975-March 31, 

1976, 1:14393 (ORO-3944-11) 


REACTOR ACCIDENTS/FISSION PRODUCT RELEASE 


RAMAN EFFECT/LOW-ENERGY THEOREM 
Low-energy theorems for nuclear Compton and Raman 
scattering and O*yieldsO* two-photon decays in nuclei, 
1:15091 
Stable isotope rat and oxygen using 
table isotope ratio measurements in nitrogen oxygen usi 
RAMAN SPECTRA/MEASURING METHODS 
Design of a simple and inexpensive analog gate (For use with 
hotomultiplier for laser Raman troscopy), 1:14260 
RA TRANSIT SYSTEMS/ELE (C-POWERED VEHICLES 
Lateral dynamics of the linear induction motor test vehicle., 
1:1356 
RARE EARTH ALLOYS/PLASMA ARC SPRAYING 
Planar high-energy permanent magnets. Semiannual report, | 
Apr-30 Ln 1974, 1:13595 (AD/A-005080) 
RARE EARTH COMPLEXES/RESEARCH PROGRAMS 
Research in nuclear chemistry. Progress report, March 1, 1975- 
February 28, 1976 (Lanthanide and actinide complexes with 
organic and inorganic ligands), 1:13853 (ORO-1797-61) 
RARE EARTH COMPOUNDS/CRYSTAL STRUCTURE 
Chemistry of transuranium elements, 1:13852 (ORNL-5111) 
RARE EARTH COMPOUNDS/DISSOCIATION 
Thermody ics of chemical species important to rocket 
technology. Final report, 1 July 1973-30 June 1974, 1:13640 
(AD/A-008935 ) 
RARE EARTH NUCLEI/ARGON 40 REACTIONS 
Nuclear chemistry (ORNL Chemistry Division Annual aad 
Report for period ending Nov. 1, 1975), 1:13847 (ORN 
S111) 
RARE EARTHS 
See also CERIUM 
DYSPROSIUM 
EUROPIUM 
GADOLINIUM 
HOLMIUM 
PRASEODYMIUM 
SAMARIUM 
RARE EARTHS/SOLVENT EXTRACTION 
Separation of trivalent lanthanides and actinides by solvent 
extraction without aqueous complexing agents, 1:12604 
(UCRL-77735) 
RARE EARTHS/SPECTROPHOTOMETRY 
Chemical burnup determination based on spectrophotometric 
measurement of total rare earth fission products, uranium, and 
plutonium, 1:13773 (LA-6147) 
RATS/IMMUNE REACTIONS 
Selection of a model system to determine the effects of energy 
roduction by-products on the immune system, July 1- 
ember 31, 1975, 1:14623 (LA-6238-PR) 
RATS/RADIONUCLIDE KINETICS 
Cellular and extracellular retention and distribution of plutonium 
. in rat liver (®Pu), 1:14770 
REACTION PRODUCT TRANSPORT SYSTEMS/DESIGN 
Nuclear chemistry (ORNL Chemistry Division Annual ag 
Report for period ending Nov. 1, 1975), 1:13847 (ORNL- 
S111) 
REACTIVITY/MEASURING METHODS 
Prompt alpha and reactivity measurements on fast metal 
assemblies, 1:13204 (CONF-760111-1) 
Use of variational techniques for the estimation of neutron 
detection efficiency, 1:13147 (ORNL/TM-5239) 
REACTIVITY METERS/CALIBRATION 
Use of variational techniques for the estimation of neutron 
detection efficiency, 1:13147 (ORNL/TM-5239) 
REACTIVITY METERS/PERFORMANCE 
Criteria for reactivity anomaly monitoring in nuclear reactors, 
1:13166 
REACTOR ACCIDENTS 
See also EXCURSIONS 
FUEL ELEMENT FAILURE 
LOSS OF COOLANT 
MELTDOWN 
REACTOR CORE DISRUPTION 
ROD EJECTION ACCIDENTS 
Quantitative environmental comparison of coal and nuclear 
generation workshop summary. A summary of presentations 
and discussions at a workshop held by the Mitre Corporation, 
ae. Virginia, May 27 and 28, 1975, 1:13527 (MTR- 


004) 
REACTOR ACCIDENTS/FISSION PRODUCT RELEASE 
HTGR accident initiation and progression analysis status report. 
Volume V. AIPA fission product source terms, 1:13285 (GA- 
A-13617(Vol.5)) 
HTGR accident initiation and progression analysis status report. 
Volume VI. Event consequences and uncertainties 


L 


demonstrating safety R and D im of fission ~- 
transport mechanisms, 1: 13286 A-A-13617(Vol.6)) 
rized 


lodine behavior under transient conditions in the pressu 
water reactor, 1:13326 (WCAP-8637) 
REACTOR ACCIDENTS/LEGAL ASPECTS 
Offsite emergency radiation measurement systems (Federal 
Interagency Task Force), 1:14397 
REACTOR ACCIDENTS/MEETINGS 
Structural mechanics in reactor tech . Transactions of the 
3rd international conference, London, England, September 1- 
5, 1975. Volume 2. Reactor core and. a t circuit. Part E. 
Fast reactor accident analysis, 1:13279 (CONF-750908- 


P2(Pt.E)) 
REACTOR ACCIDENTS/RADIATION DOSES 
HTGR accident initiation and progression analysis status report. 
Volume VI. Event consequences and uncertainties 
—— safety R and D importance of fission product 
rt mechanisms, 1:13286 (GA-A-13617(Vol.6)) 
REACT OR ACCIDENTS/RADIATION MONITORING 
Offsite emergency radiation measurement systems (Federal 
Interagency Task Force), 1:14397 
REACTOR CHARGING MACHINES 
In-plant fuel handling transport and storage (LMFBR), 1:13039 
Overview of fuel handling requirements and systems (LMFBR), 


1:13037 
REACTOR CHARGING MACHINES/DESIGN 
Advanced fuel handling concept (LMFBR), 1:13045 
REACTOR CHARGING MACHINES/SPECIFICATIONS 
Core unloading schemes (LMFBR), 1:13038 
REACTOR COMPONENTS 
See also BREEDING BLANKETS 
CONTROL ELEMENTS 
CORE CATCHERS 
FUEL ELEMENTS 
REACTOR CHARGING MACHINES 
REACTOR COOLING SYSTEMS 
REACTOR CORES 
COMPONENTS/CLEANING 
ium technol technical ess , April, May, June 
1975 (LMFBR), 1:13008 (HEBL-T™M -75-64 64) 
Sodium technology and cover gas seal development programs. 
Annual technical Tess rt, government fiscal year 1975 
(LMFBR), 1:12993 (AI-ERDA-13154) 
REACTOR COMPONENTS/COATINGS 
Irradiation effects on low-friction coatings for LMFBR 
lications, 1:13011 (HEDL-TME-75-108) 
REACTOR COMPONENTS/CORROSION 
Sodium technology technical progress report, April, May, June 
1975 (LMFBR), 1:13008 (HEDL-TME-75-64) 
REACTOR COMPONENTS/DESIGN 
Large components of fast breeder reactors, 1:13035 (ANL- 
Trans-1053) 
Preliminary elevated-temperature core structures design criteria 
(LMFBR), 1:13019 (ORNL/TM-4932) 
Sodium technology some unsolved problems (LMFBR), 1:13032 
(ANL-Trans-1038) 
REACTOR COMPONENTS/FAILURES 
PREP and KITT: note for the user, 1:13331 (FRRSR-3) 
REACTOR COMPONENTS/MECHANICAL VIBRATIONS 
Exact method for vibrations of circular cylindrical shells, 


1:13169 
REACTOR COMPONENTS/NONDESTRUCTIVE TESTING 
ee testing development program. Quarterl x progress 
rt for period ending sammered 31, 1975, 1:13980 
(C RNL-5130) 
REACTOR COMPONENTS/QUALITY ASSURANCE 
Control of vendor quality, 1:13165 
REACTOR COMPONENTS/RESEARCH PROGRAMS 
Engineering technology and development technical p 
— April-June 1975 (LMFBR), 1:13009 (HEDL-TME-75- 
) 


Reactor development prog rt, November 1975 
12997 CANL (ANL- RDI 


(LMFBR; PuO,-UO,), P-45) 
Reactor development program progress report, eceniver 1975 
(LMFBR; PUO,- UO,), 1:12998 (ANL-RDP-46) 
REACTOR COMPONENTS/SURFACE COATING 
Irradiation effects on low-friction coatings for LMFBR 
lications, 1:13011 (HEDL-TME-75-108) 
REACTOR CONTROL RODS 
See CONTROL ELEMENTS 
REACTOR CONTROL SYSTEMS 
(The processes and operations ensuring the control and safe 
running of a nuclear reactor.) 
Distributed control and instrumentation systems for future 
nuclear power plants, 1:13191 
REACTOR CONTROL THEORY 
See REACTOR KINETICS 
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REACTOR COOLING SYSTEMS 
See also PRIMARY COOLANT CIRCUITS 
RHR SYSTEMS 
REACTOR COOLING SYSTEMS/CAVITATION 
Modeling of cavitation in sodium flow by water flow test in 
prototypical LMFBR com nts, 1:12996 (ANL-CT-76-27) 
REACTOR COOLING SYSTEMS/ENVIRONMENTAL 
EFFECTS 
Changes in water chemistry and primary productivity of a 
a cooling reservoir (Par Pond), 1:14529 (CONF- 
7405 13-) 
REACTOR COOLING SYSTEMS/HYDRAULICS 
Temperature fluctuations and shaking forces in certain mixing 
tee configurations (LMFBR), 1:13072 
REACTOR COOLING SYSTEMS/MEETINGS 
Structural mechanics in reactor technology. Transactions of the 
3rd international conference, London, England, September 1- 
5, 1975. Volume 2. Reactor core and coolant circuit. Part F. 
Structural rar te of reactor core and coolant circuit 
structures, 1:13158 (CONF-750908-P2(Pt.F)) 
REACTOR COOLING SYSTEMS/SEALS 
Sodium technology and cover gas seal development programs. 
Annual technical progress report, government fiscal year 1975 
(LMFBR), 1:12993 (AI-ERDA-13154) 
REACTOR COOLING SYSTEMS/STRESS CORROSION 
Intergranular stress corrosion cracking of sensitized stainless 
steel. First quarterly progress report, July 1-September 30, 
1975, 1:13157 (BNL-50480) 
REACTOR COOLING SYSTEMS/WATER HAMMER 
HAMOC: a computer program for fluid hammer analysis, 
1:13159 (HEDL-TME-75-119) 
REACTOR CORE DISRUPTION/AFTER-HEAT REMOVAL 
Onset of convection in an internally heated porous medium 
(LMFBR), 1:13351 
Studies on heat removal from fuel debris with induction-heated 
simulant materials (LMFBR), 1:13350 
REACTOR CORE DISRUPTION/HEAT TRANSFER 
Studies of radiation-controlled fog formation (LMFBR), 1:13354 
REACTOR CORE DISRUPTION/RADIATION HAZARDS 
Radiological assessment models. Fourth quarterly report, June- 
August 1975 (LMFBR), 1:13290 (GEAP-14034-4) 
REACTOR CORE DISRUPTION/SIMULATION 
Apparatus and technique for fast vaporization of simulated 
LMFBR fuel, 1:13355 
Comparison of REXCO predictions of pressure and fluid motion 
in a rigid two-dimensional vessel model (LMFBR), 1:13345 
Experimental results from capacitor discharge vaporization fuel 
disassembly tests (LMFBR), 1:13356 
Fast reactor safety experiment needs and measurement 
requirements, 1:13300 (LA-UR-76-378) 
REACTOR CORE RESTRAINTS/DESIGN 
Core restraint engineering. Fifth quarterly report, August- 
October 1975 (LMFBR), 1:13003 (GEAP-14031-5) 
REACTOR CORE RESTRAINTS/MATHEMATICAL MODELS 
Problems in mathematical modeling of fast reactor core restraint 
systems, 1:13063 
REACTOR CORE RESTRAINTS/PERFORMANCE 
Evaluation of LMFBR transient core restraint response, 1:13064 
REACTOR CORES/DESIGN 
Advanced LMFBR core design. First quarterly report, July- 
September 1975, 1:13005 (GEAP-14078-1) 
REACTOR CORES/FLUID FLOW 
CHATA: core hydraulics and thermal analysis (PWR), 1:12958 
(BAW-10110) 
REACTOR CORES/HEAT TRANSFER 
CHATA: core hydraulics and thermal analysis (PWR), 1:12958 
(BAW-10110) 
REACTOR CORES/MEETINGS 
Structural mechanics in reactor technology. Transactions of the 
3rd international conference, London, England, September 1- 
5, 1975. Volume 2. Reactor core and coolant circuit. Part F. 
Structural analysis of reactor core and coolant circuit 
structures, 1:13158 (CONF-750908-P2(Pt.F)) 
REACTOR CORES/PHOTON TRANSPORT 
Passive calorimetry system for wee, gamma energy 
deposition rates in an LMFBR, 1:13075 
REACTOR CORES/STRESS ANALYSIS 
GRABOW: semiempirical computer code for analyzing fast 
reactor cores, 1:13055 
REACTOR CORES/SUPPORTS 
Further HTGR core support structure reliability studies. Interim 
rt No. 1, 1:12977 (ORNL/SUB-4356) 
REACTOR DISMANTLING 
KEWB facilities decontamination and disposition. Final report, 
1:13201 (AI-ERDA-13159) 


REACTOR ACCIDENTS/FISSION PRODUCT RELEASE 1968 


AUGUST 1976 


REACTOR EXPERIMENTAL FACILITIES 
High-resolution fast-neutron and gamma digital radiography, 
713984 
REACTOR EXPERIMENTAL FACILITIES/RESEARCH 
AMS 


rimental techniques and facilities, 1:13155 (ANL-8010) 
OR FUEL ELEMENTS 
me FUEL ELEMENTS 
REACTOR FUELS 
See NUCLEAR FUELS 
REACTOR INSTRUMENTATION/PERFORMANCE TESTING 
Qualification testing of eentoction system instrumentation 
(PWR), 1:13183 (BAW-10003A(Rev.4)) 
REACTOR INSTRUMENTATION/RESEARCH PROGRAMS 
Reactor development progra rogress report, November 1975 
(LMFBR; PuO,- UO), 1:12997 (ANL-RDP-45) 
Reactor development p progress report, December 1975 
(LMFBR; P 0,-U0,), 1:12998 (ANL-RDP-46) 
REACTOR INTERNALS/MECHANICAL VIBRATIONS 
Evaluation of flow-induced vibration — techniques for 
in-reactor (LMFBR), 1:13067 
REACTOR KI 
Fission reactors, 1:13139 (INIS-mf-2006) 
New delayed-neutron spectra and their importance in fast 
reactor dynamic calculations, 1:15081 
vara results for the SDX cell homogenization code, 
REACTOR KINETICS/NEUTRON FLUX 
Manipulation Program), 1:13148 (ORNL/TM- 
6) 
REACTOR KINETICS/RESEARCH PROGRAMS 
lied Physics Division annual report, July 1, 1971-June 30, 
1972, 1:13140 (ANL-8010) 
Cooperative nuclear data and methods devel nt. First 
uarterly report, July-September 1975 (LMFBR), 1:13004 
(GEAP 140 94.1) 
Fast reactor auto (LMFBR), 1:12994 (ANL-8010) 
Reactor computation methods and theory (LMFBR), 1:13141 
(ANL-8010) 


Reactor development p rt, November 1975 
(LMFBR; Pu0,-UO.), 12997 CANL-RDP-45) 


Reactor development program progress report, ~ Te 1975 
(LMFBR; PUO,-UO,), 1:12998 (ANL- DP-46) 
REACTOR LATTICES/NEUTRON FLUX 
Computing programme SPEGTAR, 1:13143 (IBK-1267) 
REACTOR LICENSING 
Current plans of the regulatory staff for the use of probabilistic 
assessment, 1:13122 
a Reactor Docket Information, 1:13116 (NUREG/PRDI- 
/4) 
Probabilistic risk assessment in the nuclear re process i 
the United States: history and perspective, 1:1312 
REACTOR LICENSING/LEGAL ASPECTS 
Indexes to Nuclear Regulatory Commission issuances, January 
19-June 1975, 1:13114 (NRCI-75/INDEX-1) 
Nuclear Regulatory Commission issuances, December 1975, 
1:13113 (NRCI-75/12) 
Nuclear Regulatory Commission issuances, January 1976, 
1:13115 (NRCI-76/1) 
REACTOR MATERIALS 
(See also specific materials.) 
also NUCLEAR FUELS 
ium tech and cover deve 
(LMFBR), 1:12993 (AI-ERDA-13154) 
REACTOR MATERIALS/MECHANICAL PROPERTIES 
Mechanical properties test data for structural materials. 
Quarter! 
1:13628 (ORNL-5107) 
REACTOR MATERIALS/PERFORMANCE TESTING 
Fast flux test facility coupon surveillance program (Study of 
physical radiation effects on LMFBR and FFTF component 
materials), 1:13006 (HEDL-TME-72-106(Rev.3)) 
REACTOR MATERIALS/PHYSICAL RADIATION EFFECTS 
Irradiation effects on reactor structural materials. Semiannual 
rt, March 1975-July 1975, 1:13676 (HEDL- 
REACTOR MATERIALS/RESEARCH PROGRAMS 
Engineering technology and development technical ny 
a April-June 1975 (LMFBR), 1:13009 (HEDL-TME-75- 
-:. of type 316 stainless steel reference heat for 
LMFBR Research and Development s, 1:13022 
(ORNL/TM-5196) 


Reactor development p ae rt, November 1975 
(LMFBR; PuO,-UO,), 12997 CANL-R P-45) 


report for period ending October 31, 1975, 


Reactor deve ent —— 1975 
(LMFBR; PUO,- UG,), 1:12998 (ANL- DP-46 
Review of international ration or; ane in the field of 


nuclear reactor materials research, 1:13161 (VTT-RMR-38) 
Sodium friction, wear, and self-welding. 
ress report for riod ending July 31, 197 
ind FFT FTF), 1: P1302 (WARD-N 3045- 28) 
REACTOR MATERIAL $/SPECIFICATIONS 
Further HTGR core support structure reliability studies. Interim 
report No. 1, 1:12977 (ORNL/SUB-4356) 
Prelimi elevated temperature core structures design criteria 
(LMFBR), 1:13019 
REACTOR MATERIALS/TESTI 
Sodium technology program: friction, wear, and self- rer 
Quarter! — report for period July 31, 197 
(LMFB FTF), 1:13025 (WARD-NA-3045-28) 
REACTOR NOISE 
Multivariate statistical ne recognition system for reactor 
noise analysis, 1:13154 
Reactor noise analysis by statistical pattern recognition methods, 
1:13142 (CONF-760408-1 ) 
REACTOR OPERATION 
Duane Arnold Energy Center, Unit 1. Semiannual report, July- 
December 1975, 1:13105 (DOCKET-50331-614) 
H. B. Robinson Plant, Unit 2. Semiannual ratin 
11, July-December 1975, 1:13101 (DOC 648) 
Prairie Island Nuclear Generating Plant, Units | and 2. 
Semiannual ey report No. 5, July-December 1975, 
1:13104 (DOCKET-50282-493 ) 
REACTOR PROTECTION SYSTEMS/TESTING 
Improved testability provisions for boiling water reactors, 
1:13370 
REACTOR SAFETY 
(Theoretical and experimental investigations of the behavior of 
reactor types and designs under various real or hypothetical 
accidents.) 
See also FAULT TREE ANALYSIS 
Review of the American Physical Society light water reactor 
safety study, 1:13368 
—— reactor safety study and a look to the future, 
1:1 
Technological alternatives: the case of nuclear reactors, 1:13506 
(CONF-7506125-) 
REACTOR SAFETY/RESEARCH PROGRAMS 
Advanced safety analysis. Fourth quarterly report, June-August, 
1975 (LMFBR), 1:13291 (GEAP-14038-4) 
HTGR Safety Evaluation Division. Ssos) report, July 1- 
September 30, 1975, 1:13274 (BNL-50479 
January 1976 monthly ‘highlights for Office of Nuclear 
Regulatory Research P s at Oak Ridge National 
Lalevatecy, 1:13321 (ORNL/TM-5294) 


safety research program. Quarterly 
, July-September 1975, 1:13269 (ANL-75-72) 
ar safety characterization of sodium fires and fast reactor 


on products. Quarterly technical progress report, January- 
March 1975, 1:13267 (AIl-ERDA-13148) 

Quarterly technical report on water reactor safety p 
sponsored by the Nuclear Regulatory Commission's Division 
of Reactor Safety Research, July-September 1975, 1:13268 
(ANCR- 1296) 

Quarterly progress report on high-temperature as-Coo! 
pot studies by the NRC Division of 
Reactor Safety Research for October-December 1975, 
1:13320 (ORNL/TM-5255) 

Reactor development program progress report, November 1975 
(LMFBR; PuO,-UO,), 1:12997 (ANL-RDP-45) 

Reactor development program progress report, December 1975 
(LMFBR; PUO,-UO,), 1:12998 (ANL-RDP-46) 

Status of safety-related qualification and design verification and 
support programs in support of HTGR PSARs. Biannual 
pn for period baby 31, 1975, 1:13287 (GA-A- 
13763) 

REACTOR SHUTDOWN 

Advanced safety analysis. Fourth quarterly report, June-August, 
1975 (LMFBR), 1:13291 (GEA "14038-4) 

Inverse kinetics technique for reactor shutdown measurement: 
an experimental assessment (AGR), 1:13189 (RD/B/N-3470) 

REACTOR VESSELS/STRESS ANALYSIS 

Finite-element analysis of structural in 
(LMFBR), 1: 13387 
CTORS 


See also BREEDER REACTORS 
GAS COOLED REACTORS 
LIQUID METAL COOLED REACTORS 
MOLTEN SALT REACTORS 
POWER REACTORS 
THERMAL REACTORS 


197S REACTORS 
L 


REACTORS/RESEARCH PROGRAMS 
Danish Atomic Energy Commission nineteenth annual report, 
1974/75 (Activities at Risoe), 1:15351 (NP-20846) 
REACTORS/SAFETY 
Theoretical Division annual report, FY 1975 (LASL), 1:14974 
(LA-6193-PR) 
omparative behavior of lab.-cultured and wild-type Dacus 
oles flies in the field, 1:14698 
= SYSTEMS/DESIGN 
igh frequency system project implementation i 
recording system for Reveda Site), 1:14254 (UCI 
RECORDS RETRIEVAL 
See INFORMATION RETRIEVAL 
RECYCLE (FUEL) 
See FUEL CYCLE 
RED SHIFT 
See DOPPLER EFFECT 
REDWING PRAIRIE ISLAND-1 REACTOR 
See PRAIRIE ISLAND-1 REACTOR 
REDWING PRAIRIE ISLAND-2 REACTOR 
. See PRAIRIE ISLAND-2 REACTOR 
REFINING/ON-LINE CONTROL SYSTEMS 
Method for ae multiple component streams using loss-in- 
anal ht boilin; int analysis (Patent), 1:12531 
ORIES/ RAZING 
“ae brazing of ceramics, ite, and refractory metals, 
1:13601 (ORNLITM S198) 
REFRACTORIES/CHEMICAL COMPOSITION 
oe aes of ceramic refractories for slagging gasifiers, 1:12333 
( 76-7) 
REFRACTORIES/COMPARATIVE EVALUATIONS 
Materials Science Division coal technology fourth quarterly 
eport, July-September 1975, 1:12321 CANL-76-7) 
OMPATIBILITY 
w-Btu gasification of coal for electricity generation, 1:12365 
(ERDA-111-75/1) 
REFRACTORIES/CORROSION 
Materials Science Division coal technology fourth quarterly 
report, July-September 1975, 1:12321 (ANL-76-7) 
REFRACTORIES/EROSION 
Materials Science Division coal technology fourth 
report, July-September 1975, 1:12321 (ANL-76-7) 
REFRIGERATING MACHINERY/OPERATION 
Testing and operation of helium low-temperature installations 
for applied superconductivity, 1:13885 (ERDA-tr-80) 
REFRIGERATIN MACHINERY/PERFORMANCE TESTING 
Testing and operation of helium low-temperature installations 
REFRIGERATIO) 
Formulation of a data base for the analysis, evaluation and 
selection of a low temperature solar-powered air conditioning 
aii Final summary report, 1:12840 (PB-238683) 


See SOLID WASTES 
REGENERATORS/RESEARCH PROGRAMS 
Automotive gas turbine ceramic regenerator sot 
reliability program. Progress report, July 1, 1975-September 
30, 1975, 1:13573 ‘(COO- 2630-4) 
REGGE TRAJECTORIES/PROTON-NEUTRON 
INTERACTIONS 
Evidence for a ro unrenormalized vacuum trajectory from 
NN scattering, 1:14955 
REGGE TRAJECTORIES/PROTON-PROTON INTERACTIONS 
Evidence for a low-lying unrenormalized vacuum trajectory from 
NN scattering, 1: 14985 
REINDEER 
See DEER 
= HANDLING EQUIPMENT 
lant fuel handling transport and storage (LMFBR), 1:13039 
UMFBR spent fuel and new fuel inspection and handling, 
1:13040 
Overview of fuel handling requirements and systems (LMFBR), 
1:13037 
REMOTE HANDLING EQUIPMENT/DESIGN 
Advanced fuel handling concept ( LMFBR), 1:13045 
Gas handling system for studies of tritium-containing materials, 
1:13912 
or system for studies of tritium-containing materials, 


irradiated elements and capsules in HFEF/N, 
1:13915 
er Mg irradiated elements and capsules in HFEF/N, 


Handling Bee for large sodium loops at hot fuel examination 
facility, 1:13898 
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HFEF/N in-cell motorized transfer cart, 1:13901 
MONITOR: a versatile remote handling system, 1:13923 
Pneumatic transfer system for inertatmosphere hot cells, 
1:13916 
a transfer system for inert-atmosphere hot cells, 
Remote assembly, examination, and disassembly of treat 
experiments at HFEF, 1:13903 
Remote examination, disassembly, and reassembly of grid-type 
reactor HFEF. 1:13902 
nique me’ ort ‘erring highly irradiated components 
an alpha-gamma facility, 
REMOTE HA DLING EQUIPMENT/MAINTENANCE 
bain gm ~ remote maintenance of in-cell materials handling 
m in the HFEF/N main cell, 1:13914 
REM TE HANDLING EQUIPMENT/OPERATION 
Design of the Fermilab neutrino remote target maintenance 
system, 1:14070 
bays ne mag Fermilab neutrino horn train system referenced to 
tive maintenance, 1:14071 
irradiated elements and capsules in HFEF/N, 
1:1 
Long-range, high-speed remote handling at the CERN 26-GeV 
proton synchrotron, 1:14073 
MONITOR: a versatile remote handling system, 1:13923 
Monitor: a versatile remote handling system, 1:14072 
Pneumatic transfer system for inert-atmosphere hot cells, 
1:13916 
Remote assembly, examination, and disassembly of TREAT 
experiments at HFEF, 1:13918 
Remote examination, disassembly, and reassembly of grid-type 
reactor subassemblies at HFEF, 1:13917 
Techniques for remote maintenance of in-cell material-handling 
system in the HFEF/N main cell, 1:13896 
REMOTE HANDLING EQUIPMENT/PERFORMANCE 
Long-range, high-speed remote handling at the CERN 26-GeV 
roton synchrotron, 1:14073 
REMOTE VIEWING EQUIPMENT/DESIGN 
Miniature radiation-resistant television camera (Accelerator 
maintenance and operation), 1:13911 
Visual ee =" for HFEF/N (LMFBR fuel elements 
and c les), 1 
REMOTE EWING. EQUIPMENT/OPERATIO 
Visual examination machine for HFEF/N, 1: 13920 
REPTILES/POPULATION DYNAMICS 
Effects of ionizing radiation on salamander orientation. Final 
report (Ambystoma opacum, A. maculatum, Rava sylvatica; 
mma radiation), 1:14682 (COO-3486-3) 
RESERVOIR ROCK/FRACTURES 
Evaluation of the circumferential microsonic log: a fracture 
detection device, 1:12487 
RESERVOIR ROCK/POROSITY 
New pore structure model and pore structure interrelationships, 
1:14294 
Porosity in shaly sands, 1:12490 
RESERVOIRS (WATER) 
See WATER RESERVOIRS 
RESIDENTIAL SECTOR/ENERGY CONSERVATION 
Five-year program planning document for end-use energy 
conservation research, development, and demonstration, 
1:13427 (PB-240406) 
Project conserve: pilot project in homeowner energy 
conservation. Final report, 26 Feb-31 Oct 1974. 1:13428 (PB- 


240407) 
RESIDENTIAL SECTOR/GOVERNMENT POLICIES 
Changes in consumer ——— families and communities, 
1:13446 (CONF-7506125-) 
RESIDUAL FUELS 
Water-free liquid fuel slurry and method of producing same 
(Patent; consists of coal powder; ee 
stabilizin nt, and detergent), 1:124 
RESIDUAL FUELS/DEMETA LIZATION 
Multi-zone method for demetallizing and desulfurizing crude oil 
or atmospheric residual oil (Patent), 1:12528 
Multiple stage hydrodesulfurization with "he sulfur and metal 
removal in initial stage (Patent), 1:12524 
RESIDUAL FUELS/DESULFURIZATION 
Fuel oil production by blending hydrodesulfurized vacuum gas 
oil and hydrodesulfurized deasphalted residuum (Patent), 
1:12526 
Hydrodesulfurization process for the production of low-sulfur 
hydrocarbon mixture (Patent), 1:12530 
Method of manufacturing a hydrodesulfurization catalyst 
(Patent; Group VIB or Group VIII metal component on an 
alumina support), 1:12522 
Multi-zone method for demetallizing and desulfurizing crude oil 
or atmospheric residual oil (Patent), 1:12528 
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Multiple stage hydrodesulfurization with ter sulfur and metal 
removal in initial stage (Patent), 1:12524 
RESIDUES (RADIOA' ) 
See RADIOACTIVE WASTES 
RESINS/MECHANICAL PRO! 
Application of polymers for rock bonding and reinforcement of 
a mine structures. Research report, 1970-73 (Epoxy resins, 
lyesters, resins from furfuryl alcohol), 1:12456 (PB-240413) 
RESINS/SOLVENT EXTRACTION 
Prevention of resin formation during absorption of CO, and/or 
from (Patent; petroleum refining 
and rocesses), 1:125 
Quantification of surface conductivity in clean 
(Evaluation of fresh water aquifers), 1:14292 
RESONANCE CAVITIES 
See CAVITY RESONATORS 
RESONANCE INTEGRALS/QUADRATURES 
Critical examination of low-order quadratures for statistical 
integrations (Half-range Gauss-Hermite and Gauss-Legendre 
uadratures), 1:14991 
RESONANCE PARTICLES 
See also BARYON RESONANCES 
MESON RESONANCES 
PSI-3105 RESONANCES 
RESONANCE PARTICLES/LIFETIME 
Ericson fluctuations in hadron scattering, 1:14928 (ANL/HEP- 
CP-75-58) 
RESONANCE PARTICLES/PARTICLE PRODUCTION 
How to identify resonances above the phase-shift analyses 
region, 1:14950 (ANL/HEP-CP-75-58) 
RCE CONSERVATION 
MER: ultimate recovery vs. rate; a reservoir simulation study. 
Volume 1. Final report, 1: 13497 (PB-239767) 
ay me 2. appendice vs. rate; a reservoir simulation study. 
olume ices. Final report, 1:13498 (PB.239768) 
RESOURCES 
See also GEOTHERMAL RESOURCES 
MINERAL RESOURCES 
RESOURCES/ALLOCATIONS 
Exchange theory as a resource allocation model, 1:13443 
(CONF-7506125-) 
Game theory as a resource allocation model, 1:13442 (CONF- 
7506125-) 
irator protection factors, 1:14336 (LA-6084-MS) 
RESI RATORY EQUIPMENT 
See RESPIRATORS 
RESPIRATORY SYSTEM 
See also GILLS 


LUNGS 
RESPIRATORY SYSTEM/CARCINOGENESIS 
Dotriacontane-16,17-C distribution pattern in the respiratory 
system of two hamster after exposure to 
radioactive labelled smoke, 1:14627 
RESPIRATORY SYSTEM/NEOPLASMS 
ee lung cancer: carcinogenesis and bioassays 
ternational sym eee held at Seattle, Washington, “June 23- 
26, 1974, 1:1462 
RETICULAR CELLS 
See RETICULOENDOTHELIAL SYSTEM 
RETICULOENDOTHELIAL SYSTEM/BIOLOGICAL 
RADIATION EFFECTS 
Reticuloendothelial neoplasms in C57 black mice after fast- 
neutron irradiation at low dosage, 1:14681 (CONF-740930-) 
RF SYSTEMS 
Part I. Application of the radio-freque: technique to 
environmental trace analysis. Part II. licability of 
Hadamard transform techniques to oven spectroscopy, 
1:13780 (TID-26947) 
RHENIUM/MECHANICAL PROPERTIES 
An experimental investigation of dynamic material properties. 
= wapen: 1 Sep 1964-30 Nov 1973, 1:13621 (AD/A- 
2 
RHENIUM ALLOYS/WORK FUNCTIONS 
Work function of the (100) faces of single crystals of refrac 
(W-5Re; W-1Ta; Ta-20Mo), 1:13638 (AD/A- 
) 


RHO-765 RESONANCES/COHERENT PRODUCTION 
Interpretation of rho°-w® coherence in anti pp annihilation 
(Quark rearrangement model), 1:14914 
RHO-765 RESONANCES/PARTICLE PRODUCTION 
Backward production in 7 minus plus proton goes to neutron 7 
plus PI minus at 8 GeV/c (Differential cross sections), 
1:14884 (COO-1195-353) 
Muon proton scattering (Multiple production, structure 
functions, scaling, total cross sections), 1:14920 


New particle product neutrons (250 GeV/c, Drell-Yan 
model, cross 114888 
RHODANATES 
See THIOCYANATES 
RHODANIDES 
See THIOCYANATES 
RHR SYSTEMS 
(Residual heat removal.) 
RHR SYSTEMS/DESIGN 
Nuclear reactor equipped with a Mae tank and a residual 
heat removal and emergency cooling system (Patent; PWR), 


1:12966 
RIBONUCLEIC ACID 

See RNA 
RIBOSOMES/MET ABOLISM 

Zein synthesis in maize endosperm by polyribosomes attached to 
protein bodies, 1:14560 

RIBULOSE/BIOCHEMICAL REACTION KINETICS 

Evidence for essential Iysyl residues in rib 
carboxylase by use of the affinity label 3- bromo-1,4- 
dihydroxy-2-butanone 1 ,4-bisphosphate, 1:14555_ 

RICE/PLANT BREEDING 

Induced mutations for increasing protein content in wheat and 

rice, 1:14652 
RICE/PROTEINS 

Agronomic characters of a high protein rice mutant, 1:14651 

Induced mutations for increasing protein content in wheat and 
rice, 1:14652 

RICHLAND FFTF REACTOR 
See FFTF REACTOR 
RICHLAND NPR REACTOR 

See N-REACTOR 
RIEMANN WAVES 

See SHOCK WAVES 
RINGS/STRESS ANALYSIS 

Stress analysis of antirotation rings, 1:13867 (UCRL-50016-75- 
3) 

Transient response of three-layered rings, 1:13862 (SAND-75S- 
0522) 

RIO BLANCO EVENT/GROUND MOTION 

Analysis of seismic data for the Rio Blanco explosion. Technical 

report, 1:14328 (AD/A-005781) 
RIVERS 

See also COLUMBIA RIVER 
RIVERS/POLLUTION 

Role of neutron activation analysis in the study of heavy metal 
pollution of a lake-river system, 1:14482 (CONF-740701-) 

RIVERS/RADIONUCLIDE MIGRATION 

Miami River Watershed Project: introduction (**Pu, *°Pu, 
2Py), 1:14498 (ANL-75-3(Pt.3)) 

Plutonium concentrations in water and suspended sediment from 
the Miami River Watershed, Ohio *°Pu, *Pu), 
1:14499 (ANL-75-3(Pt.3)) 

RIVERS/THERMAL POLLUTION 

Transient three-dimensional modeling of temperature 
distributions in rivers with and without thermal discharges, 
1:14530 (PB-240521) 

RNA 

( Ribonucleic acid.) 

RNA/BIOCHEMICAL REACTION KINETICS 

Bacteriophage-induced inhibitor of a host enzyme, 1:14545 
(COO-2101-26) 

Characterization of an inhibitor causing potassium chloride 
sensitivity of an RNA polymerase from T4 phage-infected 
Escherichia coli, 1:14549 

RNA/LABELLING 

Synthesis and biological incorporatin of icons into 

macromolecules for NMR study, 1:13849 (COO-2451-2) 
RNA/MOLECULAR BIOLOGY 
Molecular biology of reovirus multiplication. Progress report, 
April 1, 1975-March 31, 1976, 1:14610 (ORO-3857-9) 
RNA/MOLECULAR STRUCTURE 
Blocked 5’ termini in Brome mosaic virus RNA, 1:14613 
ROADS/BUILDING MATERIALS 
Concrete-polymer materials for highway applications. Final 
report (Repair of bridge decks), 1:13718 (BNL-50462) 
ROADS/DESIGN 
Effects of the energy crisis on highway design., 1:13559 
ROADS/ST. ATISTICS, 
Highway statistics: 1974, 1:13539 
ROBINSON-2 REACTOR/REACTOR OPERATION 

Semiannual operation report, July-December 1975, 1:13101 
(DOCKET-50261-648) 

ROCK DRILLING/PERFORMANCE TESTING 

Science and technology: fluid jets: enhanced cutting in the far 
zone at lower pressures, |: 13870 (UCRL-52000-75-11) 


ROCK DRILLING/PERFORMANCE TESTING 
L 
~ 


ROCK MECHANICS/RESEARCH PROGRAMS 
Basic research in the geosciences relating to geothermal energy 
_development, 1:12859 (LBL-3099) 
ROCKET ENGINES/TESTING 
Shock and vibration testing of an MX-missile upper-stage solid 
propellant rocket motor [project order No. SAMSO/ERDA-S- 
MNN-S1]. Progress report, June 11, 1975-January 31, 1976, 
1:13865 (UCID-17039-1) 
ROCKS/ACTIVATION ANALYSIS 
Detailed chemical and radiometric study of geothermal waters 
and associated rock formations, with environmental 
ree (Uranium, radon, radium), 1:14414 (CONF- 
740701-) 
ROCKS/SAMPLING 
Measurement of the thermal neutron ion cross section of 
rock samples by a pulsed source method, 1:14415 (CONF- 
741040-P2) 
ROCKS/THERMAL CONDUCTIVITY 
Prediction of thermal conductivity in rocks from other physical 
parameters and from standard geophysical well logs, 1:12864 
ROCKS/X-RAY FLUORESCENCE ANALYSIS 
Detailed chemical and radiometric study of geothermal waters 
and associated rock formations, with environmental 
saeheatone (Uranium, radon, radium), 1:14414 (CONF- 
740701-) 
ROD BUNDLES/FLUID FLOW 
Summary of wire-wrapped rod bundle mixing data and its 
implications (LMFBR), 1:13070 
ROD BUNDLES/TEMPERATURE DISTRIBUTION 
Experimental study of the temperature distribution below 
spacers in smooth and rough rod clusters (Gas cooled fast 
reactor), 1:13046 (EURFNR-1257) 
ROD EJECTION ACCIDENTS/HOT CHANNEL FACTOR 
Evaluation of the rod ejection accident in Westinghouse 
Pressurized Water Reactors using spatial kinetics methods, 
1:13324 (WCAP-7588(Rev.1-A)) 
RODENTS 
See also GUINEA PIGS 
HAMSTERS 
MICE 
RATS 
RODENTS/INTERNAL IRRADIATION 
Actinide carcinogenesis: a direct or an indirect radiation effect 
oe a on liver and testes cells in dogs and rodents), 
1:1474 
ROOFS/STABILITY 
Analytical modeling of coal mine roof behavior, 1:12459 
(UCRL-5S0016-75-3) 
ROOFS/SUPPORTS 
Analytical modeling of coal mine roof behavior, 1:12459 
(UCRL-50016-75-3) 
ROOTS/RADIONUCLIDE MIGRATION 
Accumulation and mobility of cesium in roots of tulip popular 
seedlings, 1:14446 (CONF-7405 13-) 
RPL DOSEMETERS 
LiF dosimetry based on radiophotol 
1:14176 
RUBIDIUM/ACTIVATION ANALYSIS 
Analytical techniques for the determination of 20 trace elements 
in biological samples by means of instrumental thermal 
neutron activation analysis, 1:14422 (CONF-740701-) 
RUBIDIUM 91/BETA-MINUS DECAY 
Level schemes of *'Rb and *'Sr populated in beta decay, 
1:15049 
RUBIDIUM 91/ENERGY LEVELS 
Level schemes of *'Rb and *'Sr populated in beta decay, 
1:15049 
RUBIDIUM FLUORIDES/SPECIFIC HEAT 
Heat capacity anomalies associated with structural 
transformations in B-W and perovskite compounds (V/,Si; 
RbCaF;), 1:13590 (BNL-20805) 
RUBIDIUM HYDRIDES/GROUND STATES 
Hartree-Fock energy curves, for BrH* (X ?PI), KrH* (X' =*), 
and RbH* (X #3*). I. Preliminary calculatons, 1:13730 
(UCRL-51738) 
RUNAWAY (REACTOR ACCIDENT) 
See EXCURSIONS 
RUTHENIUM 99/ENERGY LEVELS 
Measurement of the 89-keV-state-to-ground-state quadrupole- 
moment ratio in Ru, 1:15047 


(RPL), 


S*1000 RESONANCES/PARTICLE PRODUCTION 

Observation of S* production at 1.98 GeV/c , 1:14891 
SABOTAGE/MANAGEMENT 

ee preparedness: a comprehensive plan, 1:14665 (ARH- 


SABOTAGE/SIMULATION 
Simulating physical protection against overt attacks at facilities 
using, processing, or storing nuclear materials, 1:12634 
SACCHARIDES 
See also MONOSACCHARIDES 
POLYSACCHARIDES 
SACCHARIDES/BIOSYNTHESIS 

Process-development studies of the enzymatic hydroloysis of 

newsprint, 1:13567 
SACCHAROMYCES CEREVISIAE/GENETICS 

Mapping of the mitochondrial 16S ribosomal RNA gene and its 
expression in the cytoplasmic petite mutants of 
Saccharom cerevisiae, 1:14580 

SACCHAROMYCES CEREVISIAE/GROWTH 

Ethanol effects on the kinetics of a continuous fermentation with 
saccharomyces cerevisiae, 1:12720 (LBL-4423) 

Inhibition of growth by amber suppressors in yeast, 1:14581 

SACCHAROMYCES CEREVISIAE/MUTAGENESIS 
UV mutagenesis in radiation-sensitive strains of yeast, 1:14662 
SACCHAROMYCES CEREVISIAE/MUTATIONS 

Inhibition of growth by amber suppressors in yeast, 1:14581 

Isolation and characterization of amber suppressors in yeast (UV 
and x radiation), 1:14663 

UV mutagenesis in radiation-sensitive strains of yeast, 1:14662 

SAFEGUARDS 
See also IAEA SAFEGUARDS 
PHYSICAL PROTECTION DEVICES 

COMSAC and MONILLE: safeguards and environmental 
systems (Calorimeter for Pu assay; monitor for low-level 
radioactivity in liquid effluents), 1:14111 

Improvement of safeguards in plutonium fuel recycling 
(Objectives and status of two safeguards studies by NRC), 
1:12626 

NRC safeguards and related issues, 1:12628 

Societal risk approach to safeguards design and evaluation, 
1:12639 

SAFEGUARDS/EQUIPMENT 
IAEA experience in the development and use of CdTe gamma 
spectrometric systems for safeguards application, 1:14184 
SAFEGUARDS/GOVERNMENT POLICIES 
International safeguards issues: the U. S. viewpoint, 1:12629 
SAFEGUARDS/INFORMATION SYSTEMS 
Decision structure for plant safeguards, 1:12636 
SAFEGUARDS/NUCLEAR MATERIALS DIVERSION 

Linear filtering applied to safeguards of nuclear material, 

1:12625 
SAFEGUARDS/PHYSICAL PROTECTION DEVICES 

Preliminary examination of the ground intrusion problem 
(Monitoring the perimeters of restricted areas by seismic 
detection), 1:14245 (SAND-75-0558) 

SAFEGUARDS/RESEARCH PROGRAMS 
Nuclear regulatory research: program in review, 1:12619 
SAFETY INJECTION/CONTROL SYSTEMS 

New boron heat trace control system meeting IEEE 338, 

1:13369 
SAFETY (NUCLEAR) 

See RADIATION PROTECTION 
SALAMANDERS/BIOLOGICAL RADIATION EFFECTS 

Effects of ionizing radiation on salamander orientation. Final 
report (Ambystoma opacum, A. maculatum, Rava sylvatica; 

amma radiation), 1:14682 (COO-3486-3) 
SALMON/BEHAVIOR 

Comparison of the movement and recapture of salmonid fishes 
tagged at two power plants (Point Beach Nuclear Plant; 
Waukigan Power Plant), 1:14520 (ANL-75-3(Pt.3)) 

SALMON/DISTRIBUTION 

Origin of fin-clipped salmonids collected at two thermal 

discharges on Lake Michigan, 1:14521 (ANL-75-3(Pt.3)) 
SALMON/GAS BUBBLE DISEASE 

Changes in blood chemistry of juvenile steelhead, Salmo 
gairdneri, following sublethal exposure to nitrogen 
supersaturation, 1:14517 (CONF-741033-) 

Gas bubble disease of salmonids: variation in oxygen-nitrogen 
ratio with constant total gas pressure, 1:14515 (CONF- 
741033-) 

Responses of coho salmon (Oncorhynchus kisutch) to 
supersaturation at one atmosphere, 1:14490 (CONF-741033-) 
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SALMON/MORTALITY 
Responses of coho salmon (Oncorhynchus kisutch) to 
supersaturation at one atmosphere, 1:14490 (CONF-741033-) 
SALMONELLA 
See also SALMONELLA TYPHIMURIUM 
SALMONELLA/MUTATIONS 
Detection of carcinogens as mutagens in the 
Salmonella/microsome test: assay of 300 chemicals, 1:14557 
SALMONELLA TYPHIMURIUM/GENES 
Effect of radiation-sensitive mutations and mutagens/carcinogens 
on bacterial recombination and mutagenesis. report, 
1:14574 (ORO-4024-5) 
SALMONELLA TYPHIMURIUM/MUTATIONS 
Effect of radiation-sensitive mutations and mutagens/carcinogens 
on bacterial recombination and mutagenesis. report, 
1:14574 (ORO-4024-5) 
SALTON SEA/GEOTHERMAL RESOURCES 
Estimate of the geothermal energy resource in the Salton 
Trough, California, 1:12863 (UCRL-51851(Rev.1)) 
SALTON SEA GEOTHERMAL FIELD/POWER 
Estimate of the geothermal energy resource in the Salton 
Trough, California, 1:12863 (UCRL-51851(Rev.1)) 
SAMARIUM/X-RAY FLUORESCENCE ANALYSIS 
X-ray fluorescence analysis of terbium oxide for rare earth 
1:13759 (BARC-807) 
SAMARIUM 141/BETA-PLUS DECAY 
Population of a three-quasiparticle multiplet in ''Pm by the 
decay of /sup 141m/Sm (Decay scheme), 1:15039 (COO- 
1779-49) 
Preparation and decay of /sup 141g/Sm (Decay scheme), 
1:15040 (COO-1779-49) 
SAMARIUM 141/ELECTRON CAPTURE DECAY 
Population of a three-quasiparticle multiplet in ''Pm by the 
ay of /sup 141m/Sm (Decay scheme), 1:15039 (COO- 
1779-49) 
ration and decay of /sup 141g/Sm (Decay scheme), 
1:15040 (COO-1779-49) 
SAMARIUM 143/BETA-PLUS DECAY 
Beta */electron capture decay of '“Sm, 1:15042 (COO-1779-49) 
Determination of occupation numbers by beta decay in nuclei 
below N=82, 1:15045 (COO-1779-49) 
SAMARIUM 143/ELECTRON CAPTURE DECAY 
Beta */electron capture decay of '“Sm, 1:15042 (COO-1779-49) 
SAMARIUM ALLOYS/MAGNETIC PROPERTIES 
Low-temperature magnetic studies on various substituted rare 
earth (R)-transition metal (T) compounds RT;, 1:13649 
SAMARIUM COMPLEXES/CRYSTAL STRUCTURE 
Chemistry of transuranium elements, 1:13852 (ORNL-5111) 
SAMARIUM FLUORIDES/CHEMICAL PREPARATION 
Novel reduction procedure for the rectification of SmF,, YbF,, 
SmS, YbS, and EuO, 1:13695 (UCRL-Trans-10743) 
SAMARIUM SULFIDES/CHEMICAL PREPARATION 
Novel reduction procedure for the rectification of SmF,, YbF,, 
SmS, YbS, und | EuO, 1:13695 (UCRL-Trans-10743) 
SAMPLERS 
See also AIR SAMPLERS 
SAMPLERS/SPECIFICATIONS 
Novel aerosol sampling apparatus for elemental analysis, 
1:14355 (CONF-740701-) 
SAMPLING/STANDARDS 
General rules for methods of sampling of bulk materials, 
1:13743 (BNWL-tr-165) 
SAN FRANCISCO BAY/AIR POLLUTION 
Long-path optical monitoring of urban air pollution, 1:14374 
(UCRL-51898) 
SANDIA LABORATORIES/COMPUTER CODES 
Brief instructions for using MATHLIB (version 6.0), 1:15367 
(SAND-75-0545) 
User's guide to the Sandia Mathematical Program Library at 
Livermore, 1:15371 (SAND-76-8209) 
SANDIA LABORATORIES/DATA ACQUISITION SYSTEMS 
Sandia Laboratories technical capabilities: instrumentation and 
data systems, 1:14244 (SAND-74-0083) 
SANDIA LABORATORIES/MEASURING INSTRUMENTS 
Sandia Laboratories technical capabilities: instrumentation and 
data systems, 1:14244 (SAND-74-0083) 
SANDIA LABORATORIES/RESEARCH PROGRAMS 
Sandia Laboratories technical capabilities: explosives, 
and electr« hanisms, 1:14314 (SAND-74- 


) 
SANDSTONES/INCLUSIONS 
Petrography: determination of the physical-chemical conditions 
of diagenetic silification of Athabasca (Canada) sandstones by 
means of the fluid inclusions, 1:14796 (ERDA-tr-100) 


SAP 
(Sintered aluminium powders.) 


SCINTISCANNING/XENON 133 


SAP/ION IMPLANTATION 
Helium implantation effects in SAP and aluminum, 1:15327 
(SAND-75-8756) 
SAP/SWELLING 
Reduction of surface erosion caused by helium mg in 
sintered beryllium and sintered aluminum powder, 1:15324 
(CONF-760209-14) 
SAPPHIRE/MACHINING 
Sizing single crystal sapphire, 1:13694 (SAND-75-0614) 
SARCOMAS 
See also OSTEOSARCOMAS 
SARCOMAS/DIAGNOSIS 
Copper and zinc levels in serum from human patients with 
sarcomas, 1:14594 
SARCOMAS/IMMUNE REACTIONS 
Comparative study of radiation, chemical, and aging effects on 
viral transformation. Annual progress report, 1975, 1:14659 
(ORO-3646-26) 
SAVANNAH RIVER PLANT/ENVIRONMENTAL EFFECTS 
Frequency distributions of radiocesium concentrations in soil 
and biota, 1:14442 (CONF-740513-) 
SAVANNAH RIVER PLANT/RADIATION HAZARDS 
Atmospheric release advisory capability (ARAC), 1:14398 
SAVANNAH RIVER PLANT/RADIOACTIVE WASTE 
MANAGEMENT 
Plan for the management of radioactive waste, Savannah River 
Plant, 1:12597 (SRO-TWM-75-1) 
SCANDIUM/ACTIVATION ANALYSIS 
Analytical techniques for the determination of 20 trace elements 
in biological samples by means of instrumental thermal 
neutron activation analysis, 1:14422 (CONF-740701-) 
Neutron activation analysis studies of marine biological species 
and related marine sediments (Microstomus pacificus), 
1:14483 (CONF-740701-) 
SCANDIUM 40/BETA-PLUS DECAY 
In-beam study of the decay of “Sc to “Ca, 1:15017 (COO-1779- 
49) 
SCANDIUM 43/BETA-PLUS DECAY 
Search for three-particle isomeric states in “Ti and “Sc, 
1:15019 (COO-1779-49) 
SCANDIUM 45/ALPHA REACTIONS 
*Sc(a, d)*’Ti reaction, 1:15023 
SCANDIUM ALLOYS/MAGNETIC PROPERTIES 
Asphericity in the magnetization distribution of holmium, 
1:13659 
SCHISTOSOMIASIS/CHEMOTHERAPY 
Investigations for transmitted genetic effects of hycanthone in 
mice (9H-Thioxanthen-9-one-, 1-[[2-(diethylamino) ethyl] 
amino]-4-(hydroxymethyl)), 1:14573 (CONF-751031-2) 
SCHOTTKY BARRIER DIODES/EFFICIENCY 
Analysis of silicon Schottky barrier solar cells, 1:12798 
Experimental and theoretical studies of Cu,O Schottky barrier 
solar cells, 1:12800 
Improved Schottky barrier solar cells, 1:12801 
SCHOTTKY BARRIER DIODES/FABRICATION 
Improved Schottky barrier solar cells, 1:12801 
SCINTIGRAPHY 
See SCINTISCANNING 
SCINTILLATION COUNTERS 
See also GAS SCINTILLATION DETECTORS 
LIQUID SCINTILLATION DETECTORS 
SOLID SCINTILLATION DETECTORS 
Prompt angle measurements with large aperture scintillators 
(For determining particle trajectory for cosmic ray and high 
experiments), 1:14205 
SCINTILLATION COUNTERS/PHOTOMULTIPLIERS 
Photomultipliers for high-temperature applications, 1:14133 
SCINTISCANNING/BISMUTH 204 
Radiation dosimetry of and **Bi-citrates, 1:14677 
SCINTISCANNING/DISPLAY DEVICES 
14” x 17" film recorder for computer-enhanced scans (X-ray 
film presentation of radionuclide scan results), 1:14597 
(CONF-7601 19-1) 
SCINTISCANNING/IMAGES 
Non-linear image processing (Radionuclide scan images), 
1:14598 (CONF-7601 19-3) 
SCINTISCANNING/RUBIDIUM 82 
Myocardial positron scintigraphy with short-lived "Rb (Dogs), 
60 


1:14605 
SCINTISCANNING/SELENIUM 75 
Selenium-75-19-selenocholesterol: a new adrenal scanning agent 
with high concentration in the adrenal medulla (Rats, rabbits, 
dogs), 1:14609 
SCINTISCANNING/XENON 133 
a ment of a simple functional image of ventilation, 
1:1 


SCREW DISLOCATIONS 
Some considerations in the splitting of interstitial frank loops 
formed by irradiation, 1:15126 (LBL-3726) 
SCREWWORM FLY/GENETIC VARIABILITY 
Genetic variation in natural insect populations and its bearing on 
mass-rearin rams, 1:14689 
SCRIBA NUCLEAR WER PLANT 
See NINE MILE POINT-1 REACTOR 
SCRUBBERS/DESIGN 
Development of a rotating stack-gas scrubber, 1:12927 
SCRUBBING/COST 
Coal preparation vs. stack gas scrubbing to meet SO, emission 
regulations, 1:12925 
SCYLLAC DEVICES/THREE-DIMENSIONAL — 
Three-dimensional, nonlinear 
computations of ‘the implosion dynamics ics of the Los 
Alamos — 1:15183 (LA-UR-76-562) 
= mer yr 3, trialk ydropurine, a 
tructure of saxitoxin (3, 4, 6- yl tetrah 
neurotoxin, = 5-10 (mouse, ip)), 1:13825 
ium techno! and —— gas seal development programs. 
Annual technical 4p, or report, government fiscal year 1975 
(LMFBR), 1:12993 (AI-ERDA-13154) 


See also ATLANTIC OCEAN 
PACIFIC OCEAN 
SALTON SEA 
SEAS/AERODYNAMICS 
Surface drag coefficient dependence on the aerodynamic 
roughness of the sea, 1:14339 
SEAS/CONTAMINATION 
Characteristics of coastal circulation affecting the transport and 
— of material released from the nuclear industry, 
1:1451 
SEAS/HEAT TRANSFER 
Final technical report, 15 November 1967-14 November 1974 
(Radiometer for measuring heat flux from sea surface and 
convective processes in ocean), 1:14237 (AD/A-008420) 
SEAS/SURF ACE PROPERTIES 
Surface drag coefficient dependence on the aerodynamic 
roughness of the sea, 1:14339 
SEAS/SURFACES 
Energy exchange at the surface of the western North Atlantic 
Ocean. Technical report, 1:12728 (AD/A-007296) 
SEAWATER/RADIONUCLIDE MIGRATION 
Plutonium release rates from **Pu fuels exposed to aquatic 
environments, 1:12617 
SEBACEOUS GLANDS 
See SKIN 
SEDIMENTS/ACTIVATION ANALYSIS 
Species specific neutron activation of methylmercury, 1:14485 
(CONF-740701-) 
SEDIMENTS/CHEMICAL ANALYSIS 
Distribution of c r and zinc in rs and sediments from 
three coastal-plain estuaries, 1:14475 (CONF-740513-) 
Sedimentary ** *Pu phase distributions in Lake Michigan 
sediments, 1:14503 (ANL-75-3(Pt.3)) 
Distribution studies of plutonium in the Great Lakes (7*Pu, Sr, 
ICs), 1:14505 (CONF- 740701-) 
SEDIMENTS/HYDRAULICS 
Sediment response to inner shelf hydraulic regimes. Progress 
report, | February 1975-1 November 1975, 1:14462 (COO- 
2553-1) 
SEDIMENTS/MASS TRANSFER 
CHNSED: simulation of sediment and trace contaminant 
transport with sediment/contaminant interaction, 1:14463 
(ORNL/NSF/EATC-19) 
SEDIMENTS/RADIATION MONITORING 
Miami River Watershed Project: terrestrial studies (7*Pu, **Pu), 
1:14436 (ANL-75-3(Pt.3)) 
SEDIMENTS/RADIONUCLIDE MIGRATION 
Miami River Watershed Project: terrestrial studies (7*Pu, *°Pu), 
1:14436 (ANL-75-3(Pt.3)) 
Sedimentary *° *°Pu phase distributions in Lake Michigan 
sediments, 1:14503 (ANL-75-3(Pt.3)) 
SEDIMENTS/TRANSPORT 
Application of radionuclides in the re of sediment transport 
and treatment of waste effluents, 1:1264 
Sediment response to inner shelf ay regimes. Progress 
— 1 February 1975-1 November 1975, 1:14462 (COO- 


2553-1) 
SEDIMENTS/X-RAY FLUORESCENCE ANALYSIS 
In - = of sedimentary pollutants by x-ray fluorescence, 
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ENTS 
ere for genetic improvement of seed protein in plants, 


SEEDS/PROTEINS 
Breeding for seed protein i 
techniques. Panel proceedings series. Proceedings of the 
second research co-ordination meeting of the seed protein 
Ibadan, Nigeria, December 10-14, 


ement using nuclear 


973, 1:1464' /PUB-400) 
Prospects for genetic improvement of seed protein in plants, 
SEGREGATION/SIMULATION 
Computer simulation of phase separation in a quenched binary 
alloy, 1:13616 


Microseismic techni ~ 
report, 15 Jun 197 197. 1974, 1: 41208) 


SEISMOGRAPHS/USES 
Preliminary examination of the ee intrusion m 
(Monitoring the perimeters of restricted areas ismic 
detection), 1:14245 (SAND-75-0558) 
SELENIUM/ACTIVATION ANALYSIS 
Analytical techniques for the determination of 20 trace elements 
in biological samples by means of instrumental thermal 
neutron activation analysis, 1:14422 (CONF-740701-) 
Determination of molybdenum and selenium in 
bioenvironmental samples using neutron activation analysis, 
1:14426 (CONF-740701-) 
Neutron activation analysis studies of marine 
and related marine sediments (Microstomus pacificus), 
1:14483 (CONF-740701-) 
SELENIUM/BIOLOGICAL EFFECTS 
Systematic study of biochemical effects of heavy metal pollution. 
Program of the research and preliminary results on cadmium 
and lead (Cd, Zn, Se, Hg, Cr, Pb, V, Ni, Be, Cd, *S, Pb, 
rats), 1:14564 (EUR-5333e) 
SELENIUM/ECOLOGICAL CONCENTRATION 
Selenium in fly ash, 1:14435 
SELENIUM 75/ENVIRONMENTAL EFFECTS 
Environmental baselines by NAA of tree-rin (*Co, 
™Se, '™Ba, Eu, /sup 110m/Ag), |: 114387 (CO! F-740701-) 
SELENIUM 76/ENERGY-LEVEL TRANSITIONS 
Nuclear orientation of As (Angular hee 1:15028 
SELF-POWERED NEUTRON /MATHEMATICAL 
MODELS 
Dynamic compensation of rhodium self powered neutron 
detectors, 1:14141 
SEMICONDUCTOR DETECTORS 
See also CDTE SEMICONDUCTOR DETECTORS 
GE SEMICONDUCTOR DETECTORS 
SI SEMICONDUCTOR DETECTORS 
Fe-doped high purity GaAs as a room temperature gamma-ray 
spectrometric detector, 1:14185 
Future of semiconductor gamma-ray spectrometers (CdTe, Bl, 
CdSe, Hgl,, and SnSeS), 1:14182 
Use of GaSe semiconductor detectors for monitoring high 
energy muon beams, 1:14202 
SEMICONDUCTOR DETECTORS/MATHEMATICAL MODELS 
Comprehensive model for predicting semiconductor detector 
rformance, 1:14127 
(CONDUCTOR DEVICES 
See also SEMICONDUCTOR LASERS 
SEMICONDUCTOR STORAGE DEVICES 
SEMICONDUCTOR SWITCHES 
TRANSISTORS 
SEMICONDUCTOR DEVICES/PHYSICAL RADIATION 
EFFECTS 
Radiation tolerance of amorphous semiconductors, 1:14235 
SEMICONDUCTOR LASERS/EFFICIENCY 
Time-resolved pump depletion in n-InSb Raman spin-flip laser, 
1:13960 
SEMICONDUCTOR LASERS/FABRICATION 
Amphoteric dopants in the active region of GaAs lasers. Final 
report, 1:13936 (AD/A-009207) 
Yellow In/sub 1-x/Ga/sub x/P/sub 1-z/As/sub z/ double 
heterojunction lasers, 1:13963 
SEMICONDUCTOR LASERS/OPTICAL PUMPING 
Time-resolved pump depletion in n-InSb Raman spin-flip laser, 
1:13961 
MATERIALS 
(See also s, ic semiconductor materials.) 
SEMICOND TOR MATERIALS/DIFFUSION LENGTH 
Diffusion length — using the scanning electron 


microscope, 1:12748 


SCREW DISLOCATIONS 202$ 
SEEDS 
Vacuumed soil as a seed source for revegetating strip mine 
spoils, 1:12460 


SEMICONDUCTOR MATERIALS/ION IMPLANTATION 
Electronic device fabrication by ion implantation, 1:13992 
(CONF-741040-P2) 
SEMICONDUCTOR METHODS 
Measurement of ph a parameters of semiconductor material 
by a technique of ana oo eee combined microwave and 
tical technique, 1: 
SEMICONDUCTO MATERIALS/PHYSICAL PROPERTIES 
Measurement of ph — parameters of semiconductor material 
by a technique o —— using combined microwave and 
tical technique, 1:1 
SEMICONDUCTOR MATERIALS/PHYSICAL RADIATION 
EFFECTS 


Electronic device fabrication by ion implantation, 1:13992 
(CONF-741040-P2) 
Some considerations in the splitting of interstitial frank loops 
formed by irradiation, 1:15126 (LBL-3726) 
SEMICONDUCTOR STORAGE DEVICES/PHYSICAL 
RADIATION EFFECTS 
Radiation tolerance of amorphous semiconductors, 1:14235 
SEMICONDUCTOR SWITCHES/PERFORMANCE TESTING 
Computer controlled data measurement and analysis system used 
for measuring switching parameters of semiconductors 
HP 2114B minicomputer; reports contain all 
applicable coding in assembly lan ), 1:13994 (IS-3691) 
OR SWITCHES/PH SICAL RADIATION 


Radiation tolerance of amorphous semiconductors, 1:14235 
SEPARATION PROCESSES 
See also DESALINATION 
REFINING 
SOLVENT EXTRACTION 
SEPARATION PROCESSES/RESEARCH PROGRAMS 
Separations chemistry, 1:13791 (ORNL-5111) 
SERUM (BLOOD) 
See BLOOD SERUM 
SEWAGE 
See LIQUID WASTES 
SEWAGE SLUDGE/COKING 
Disposal of industrial and sanitary wastes (Patent; combination 
of delayed coking of petroleum residues with disposal of 
industrial and sanitary wastes), 1:12719 
SEWAGE TREATMENT 
See WASTE PROCESSING 
SHALE OIL/HYDROCRACKING 
Diesel and burner fuels from hydrocracking i in situ shale oil (At 
800°F and 1,500 psig over Ni-molybdena catalyst; product 
distilled and 1:12561 
SHALE OIL/PURIFICATION 
Shale oil purification (Removal of i ——— solids usin; 
oe and water; dispersion resolved in electric 
1:1 
SHEATHS (FUEL) 
See FUEL CANS 
SHELLS/MECHANICAL VIBRATIONS 
a for vibrations of circular cylindrical shells, 
1:13169 
SHELLS (CONTAINMENT) 
See CONTAINMENT SHELLS 
SHELTERS/DESIGN 
Expedient shelter construction and occupancy experiments 
(Design of expedient. Fallout shelters.), 1:15390 (ORNL- 
5039 


) 
SHIELDING/COMPUTER CALCULATIONS 
FORSS sensitivity analysis code system, 1:15110 
SHIELDING/COMPUTER CODES 
ANISN: SRL, 1:14980 (DPST-70-233) 
SHIELDING/DESIGN 
FORSS sensitivity analysis code system, 1:15110 
Sensitivity analysis in shielding: an overview, 1:15109 
SHIELDING/STANDARDS 
Development of radiation shielding standards in the American 
Nuclear Society, 1:13124 
Pre ress report on the development of the standard on 
rogram for Testing Radiation Shielding in Nuclear Reactor 
Plants”, 1:13125 
SHIFT PROCESSES/METHANATION 
Liquid phase methanation/shift. Quarterly report, April 1, 1975- 
June 30, 1975, 1:12371 (FE-1505-4) 
SHIPPINGPORT REACTOR/REACTOR OPERATION 
emmy water reactor (PWR) project. Technical og 
+ a 26, 1975-January 25 1976, 1:12963 ( D- 
M -145) 
SHIPS/PROPULSION 
Application of superconducting electrical am | to the 
propulsion systems of commercial vessels. Kings Point scholars 
series report, 1:13562 (COM-75-10137) 


SILICON/PHYSICAL RADIATION EFFECTS 


Comparative performance of high-efficiency shi Ision 
ms for destroye r hull t Volume. Fin report, Jun- 
1974, 1213560 (AD/A-007340) 


Comparative performance of high-efficiency ship propulsion 
er hull t Volume II. Final 


report, 1:13561 (AD/A-00 
sHock WAVES/MATHEMATICS 
Finite-difference approximations and entropy conditions for 
shocks, 1:15361 (COO-3077-106) 
SHOCK WAVES/MEASURING METHODS 
Contact shock-wave detector, 1:14261 
SHORT-LENS SPECTROMETERS 
See MAGNETIC LENS SPECTROMETERS 
SHOWER COUNTERS 
(Detects high energy gamma radiation or high energy particles on 
basis of cascade showers in layered absorbers.) 
SHOWER COUNTERS/MULTIWIRE PROPORTIONAL 
CHAMBERS 
Four-deep charge-time and -width scaling discriminator for 
delay line MWPC’s, 1:14201 (LBL-4624) 
Four-deep charge-time and -width scaling discriminator for 
delay line MWPC’s, 1:14214 
SHUTDOWN (REACTOR) 
See REACTOR SHUTDOWN 
SI SEMICONDUCTOR DETECTORS 
See also LI-DRIFTED SI DETECTORS 
SI SEMICONDUCTOR DETECTORS/FABRICATION 
Thin all epitaxial silicon detector with internal amplification, 
1:14128 
SI SEMICONDUCTOR DETECTORS/PERFORMANCE 
Large area reach-through avalanche diodes for x-ray 
spectroscopy, 1:14187 
Thin all epitaxial silicon detector with internal amplification, 
1:14128 
SIGMA MINUS/PARTICLE PRODUCTION 
Cascades in the twelve-foot bubble chamber, 1:14871 
(ANL/HEP-CP-75-58) 
SIGMA PLUS/PARTICLE PRODUCTION 
Cascades in the twelve-foot bubble chamber, 1:14871 
(ANL/HEP-CP-75-58) 
SILICA/SOLUBILITY 
Aqueous systems and geothermal ~~ a 1:13801 (ORNL-5S111) 
SILICA GEL/SORPTIVE PROPERTI 
Development of air-monitoring techniques using solid sorbents. 
LASL project R-059, NIOSH-IA-75-31. Progress report, April 
1, 1975-September 30, 1975 (Sorption on sulfuric acid-coated 
silica gel), 1:14368 (LA-6216-PR) 
— ACID/IONIZATION 
ueous systems and geothermal energy, 1:13801 (ORNL-5111) 
IC ACID/POLYMERIZATION 
Aqueous systems and geothermal energy, 1:13801 (ORNL-S111) 
SILICON/ACTIVATION ANALYSIS 
Elemental composition of coal mine dust. Report of 
investigations, 1 Jul 1972-31 Dec 1973, 1:12422 (PB-240145) 
SILICON/CHEMICAL PREPARATION 
Feasible reactions for the synthesis of silicon as determined by a 
thermodynamic and economic screening process, 1:12780 
Progress in new low cost processing met 5, I: 12787 
Single crystal silicon ingot pulled from ch Ily-upgraded 
metallurgical-grade silicon, 1:12782 
SILICON/CRYSTAL GROWTH 
Dendritic web: a viable material for silicon solar cells, 1:12785 
Effectiveness of unidirectional freezing for upgrading 
metallurgical-grade silicon for solar cell applications, 1:12781 
EFG silicon ribbon solar cells, 1:12783 
Evaluation of selected chemical processes for production of low- 
cost silicon. First quarterly ress report, October 9- 
December 15, 1975, 1: 12932 ¢ (ERDA/ PL.954339. 75/1) 
Evaluation of silicon ribbon material for solar cell fabrication, 
2784 


Silicon ribbon growth by a capillary action shapin; os technique. 
Quarterly technical ah report No. 1, 1:1273 
(ERDA/JPL/954144-75/1 

Single crystal silicon ingot oH from chemically-upgraded 
metallurgical-grade silicon, 1:12782 

SILICON/DEPOSITION 

ao silicon solar cells for terrestrial applications, 

1:12 
SILICON/EMISSION SPECTROSCOPY 

Simultaneous determination of wear metals in lubricating oils by 

inductively-coupled plasma-atomic emission spectrometry, 
713788 


SILICON/NEUTRON TRANSPORT 

Cross sections for creation of damage, 1:14999 (LA-tr-76-5) 
SILICON/PHYSICAL RADIATION EFFECTS 

Cross sections for creation of damage, 1:14999 (LA-tr-76-5) 
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SILICON/PHYSICAL RADIATION EFFECTS 


radiation-resistant p/n-type silicon solar 
cells, 1: 
SILICON/X-RAY FLUORESCENCE ANALYSIS 
Elemental composition of coal mine dust. mio of 
ey nr 1 Jul 1972-31 Dec 1973, 1:12422 (PB-240145) 
SILICON 28/FLUORINE 19 REACTIONS 
Investigation of high-spin states in **Ar, 1:15012 
SILICON 28/NITROGEN 14 REACTIONS 
Investigation of high-spin states in Ar, 1:15012 
SILICON 28/OXYGEN 16 REACTIONS 
High-spin states in Ca, 1:15021 
a of high-spin states in *Ar, 1:15012 
SILICON 28/OXYGEN 18 REACTIONS 
Investigation of high-spin states in Ar, 1:15012 
SILICON ALLOYS/MECHANICAL PROPERTIES 
Effects of silicon on structures and properties of AISI 4320 low 
alloy steel, 1:13609 (LBL-4500) 
SILICON ALLOYS/MICROSTRUCTURE 
Effects of silicon on structures and properties of AISI 4320 low 
alloy steel, 1:13609 (LBL-4500) 
SILICON ALLOYS/PHYSICAL RADIATION EFFECTS 
Effect of silicon on microstructure of neutron irradiated 
316 stainless steel (0 to 2 wt percent Si; 405 and 610°C), 
1:13675 (HEDL-SA-655) 
SILICON CARBIDES/FRACTURE PROPERTIES 
Variation of fracture mirror radius with fracture stress for 
a ceramics under various loading conditions. 
echnical report, 1:13702 (AD/A-004998) 
SILICON NITRIDES/ACTIVATION ANALYSIS 
Characterizaion of silicon nitride using 14 MeV neutrons, 
1:13746 (CONF-741040-P2) 
SILICON NITRIDES/FRACTURE PROPERTIES 
Variation of fracture mirror radius with fracture stress for 
a harp ceramics under various loading conditions. 
echnical report, 1:13702 (AD/A-004998) 
SILICON OXIDES 
See also QUARTZ 
SILICON OXIDES/PHYSICAL RADIATION EFFECTS 
— rea of ceramic coatings on Hastelloy X and Nb-1% 
r, 1:13714 
Hole transport in MOS oxides, 1:13715 
SILICON OXIDES/RADIATION EFFECTS 
Radiation effects in solidified high-level waste. Part I. Stored 
energy, 1:12609 (BNWL-1944) 
SILICON PHOSPHATES/CRYSTAL STRUCTURE 
Crystal structures and crystal chemistry in the system Na/sub 
1+x/Zr,i/sub x/P/sub 3-x/O ,, 1:13724 
SILICON PHOSPHATES/ELECTRICAL PROPERTIES 
Fast Na*-ion transport in skeleton structures, 1:13739 
SILICON SOLAR CELLS 
Photovoltaic conversion of solar energy for terrestrial 
applications, held at Cherry Hill, New Jersey, 23-25 October 
1973. Volume II. Invited papers, 1:12835 (PB-236164) 
SILICON SOLAR CELLS/ANTIREFLECTION COATINGS 
Recent advancements in low cost solar cell processing, 1:12788 
SILICON SOLAR CELLS/COST 
High a solar cell: key to low cost photovoltaic power, 
1:12796 


Progress in new low cost processing methods, 1:12787 
SILICON SOLAR CELLS/COVERINGS 
Effect of electron irradiation in vacuum on FEP-A silicon solar 
cell covers, 1:12771 
Integrally bonded covers for silicon solar cells, 1:12762 
SILICON SOLAR CELLS/CRYSTAL DOPING 
Doping characteristics of advanced silicon solar cells as 
measured via C-V techniques, 1:12749 
Effect of impurity doping concentration on solar cell output, 
1:12739 
Effects of high doping levels on silicon solar cell performance, 
1:12741 
Fundamental limitations imposed by high doping on the 
tformance of PN junction silicon solar cells, 1:12737 
SILICON SOLAR CELLS/EFFICIENCY 
Analysis of silicon Schottky barrier solar cells, 1:12798 
Efficiency of silicon solar cells as a function of base layer 
resistivity, 1:12738 
EFG silicon ribbon solar cells, 1:12783 
Grain boundary and impurity effects in low cost silicon solar 
cells, 1:12746 
High intensity solar cell: key to low cost photovoltaic power, 
712796 


Impact of material and junction properties on silicon solar cell 
efficiency, 1:12740 

Induced junction silicon solar cells, 1:12797 

Integration of photovoltaic and solar-thermal energy conversion 

systems, 1:12791 
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Napetie silicon solar cells for terrestrial ications, 
1:12786 


~~ — .solar cells fabricated by BF, corona discharge, 
1:12776 
Solar radiation conversion system (Patent), 1:12829 
V-grooved silicon solar cells, 1:12744 
SILICON SOLAR CELLS/ELECTRIC CONTACTS 
ary encapsulated solar cell modules, further progress, 
1:12761 
SILICON SOLAR CELLS/ELECTRICAL PROPERTIES 
Advances in the theory and application of BSF cells, 1:12742 
ar of an improved vertical multijunction solar cell, 
SILICON SOLAR CELLS/FABRICATION 
Dendritic web: a viable material for silicon solar cells, 1:12785 
Fabrication of an improved vertical multijunction solar cell, 
1:12795 
Peeled film technology for solar cells, 1:12793 
Polycrystalline silicon solar cells for terrestrial applications, 
1:12786 
Process for solder coating silicon solar cells (Patent), 1:12734 
Recent advancements in low cost solar cell processing, 1:12788 
Recent developments in terrestrial photovoltaics, 1:12789 
Shallow junction solar cells fabricated by BF, corona discharge, 
1:12776 
a cells made by ion implantation and glow discharge, 
1:12794 
SILICON SOLAR CELLS/FREQUENCY DEPENDENCE 
Solar radiation conversion system (Patent), 1:12829 
SILICON SOLAR CELLS/GRAIN BOUNDARIES 
Grain boundary and impurity effects in low cost silicon solar 
cells, 1:12746 
SILICON SOLAR CELLS/HYBRID SYSTEMS 
Integration of photovoltaic and solar-thermal energy conversion 
systems, 1:12791 
SILICON SOLAR CELLS/IMPURITIES 
Application of the MOS C-V technique to determine impurity 
concentrations and surface parameters on the diffused face of 
silicon solar cells, 1:12750 
Grain boundary and impurity effects in low cost silicon solar 
cells, 1:12746 
Influence of impurities on silicon solar cell performance, 
1:12745 
SILICON SOLAR CELLS/MEETINGS 
Summary of high efficiency silicon solar cell meeting held at 
NASA-Lewis, 1:12736 
SILICON SOLAR CELLS/OPTICAL PROPERTIES 
Optical properties of the COMSAT non-reflective cell, 1:12743 
V-grooved silicon solar cells, 1:12744 
SILICON SOLAR CELLS/PERFORMANCE 
Dendritic web: a viable material for silicon solar cells, 1:12785 
Effects of high doping levels on silicon solar cell performance, 
1:12741 
Enhanced photovoltaic performance of thin silicon films by 
multiple light passes, 1:12807 
Evaluation of silicon ribbon material for solar cell fabrication, 
1:12784 
Fundamental limitations imposed by high doping on the 
tformance of PN junction silicon solar cells, 1:12737 
Influence of impurities on silicon solar cell performance, 
1:12745 
LES-6 solar cell experiment after six years, 1:12768 
tical properties of the COMSAT non-reflective cell, 1:12743 
SILICON SOLAR CELLS/PERFORMANCE TESTING 
Solar cell experiments on the NTS-1 satellite, 1:12766 
SILICON SOLAR CELLS/PHYSICAL RADIATION EFFECTS 
Early results of the ATS-6 solar cell flight experiment, 1:12767 
Effects of simultaneous ultraviolet, electron and proton 
irradiation of silicon solar cells, 1:12770 
Electron and neutron irradiation of advanced silicon solar cells, 
1:12764 
High vacuum uv test of improved efficiency solar cells, 1:12765 
LES-6 solar cell experiment after six years, 1:12768 
Limitations of the 1-MeV equivalent electron fluence method in 
the evaluation of space radiation degradation, 1:12825 
Lithium-doped drift-field radiation-resistant p/n-type silicon solar 
cells, 1:12772 
Particulate irradiations of an advanced silicon solar cell, 1:12763 
Radiation damage to the COMSAT non-reflective cell, 1:12769 
Solar cell experiments on the NTS-1 satellite, 1:12766 
SILICON SOLAR CELLS/SURFACES 
Application of the MOS C-V technique to determine impurity 
concentrations and surface parameters on the diffused face of 
silicon solar cells, 1:12750 
SILICOSIS 
See PNEUMOCONIOSES 


SILVER/ACTIVATION ANALYSIS 
A al sales the determination of 20 trace elements 
Uiological san means of instrumental thermal 


neutron lysis, 1:14422 (CONF-740701-) 


Neutron activation ‘analysis studies of marine species 
and related marine sediments (Microstomus us), 
1:14483 (CONF-740701-) 

SILVER/CHARGED-PARTICLE 


Chemical physics, 1:13803 (ORNL-5111) 
SILVER/ELECTRONIC STRUCTURE 
Free-atom behavior of Auger electrons in solids, 1:13607 
(CONF-741040-P2) 
SILVER/EMISSION SPECTROSCOPY 
Simultaneous determination of wear metals in lubricating oils by 
plasma-atomic emission spectrometry, 
SILVER/ION 
Chemical 1:13803 (ORNL-5111) 
SILVERIPROT ‘ON REACTIONS 
Interaction poy 0.6-300 GeV protons with U, Bi, Au, and Ag; 
mica track detector study, 1:15083 
SILVER 109/ARGON 40 REACTIONS 
Argon- and krypton-induced reactions at energies of 4-7 
MeV/amu, 1:15033 
Nuclear chemistry (ORNL Chemi 
hi for period ending Nov. 1 


SILVER 109/HEAVY ION REACTIONS 
E ration residue cross sections from “Kr bombardment of 
u, ®Zr, and '*Ag (Differential and total cross sections), 
1:15029 (LA-UR-76-732) 
SILVER 110/ENVIRONMENTAL EFFECTS 
Environmental baselines by NAA of tree-ring samples (**Co, 
Se, Ba, Eu, /sup 110m/Ag), 1:14387 (CONF-740701-) 
SILVER ALLOYS/CHEMICAL COMPOSITION 
Relative sputtering yields and _— surface analysis by 
Auger spectroscopy, 1:14817 
SILVER ALLOYS/SPUTTERING 
yields and surface analysis by 


SILVER COMPLEXES/POTENTIOMETRY 
Complex formation between silver and thiocyanate i 
aqueous solutions, 1:13806 (UCRL-Trans-1 1006) 
SILVER COMPLEXES/SOLUBILITY 
Complex formation between silver and thiocyanate ions in 
ueous solutions, 1:13806 (UCRL-Trans-1 1006) 
SILVER COMPOUNDS/ION EXCHANGE 
Separations chemistry, 1:13791 (ORNL-5111) 
SILVER-ZINC BATTERIES/DESIGN 
Silver-zinc electric storage cells (Patent; semipermeable 
membrane as rator), 1:13398 
SIMULATION/MATHEMATICAL MODELS 
Another look at the concept of ’’model’’ (Mathematical 
foundation for modeling and simulation), 1:15382 (UCRL- 
77896) 
SINTERED ALUMINUM POWDERS 
See SAP 


SKELETON/RADIATION DOSES 
Assessment of the radiological im of #*U and san in 
recycled **U HTGR fuel, 1:12592 (ORNL/TM-504 
Estimated risk to human bone from *Pu, 1:14712 
SKELETON/RETENTION 
Reassessment of distribution of plutonium in the human body 
based on experiments with non-human primates (Pu 
on in bones of cynomologus monkeys), 1:14775 
See also HAIR 
SKIN/ACTIVATION ANALYSIS 
Development of methods for the neutron activation analysis to 
the determination of essential and toxic trace elements of 
biological and environmental samples: application of enzyme 
activity of raw hides, 1:14429 (CONF-740701-) 
SKIN/RADIONUCLIDE KINETICS 
Uptake and elimination of radiotungsten in black bullheads, 
1:14513 (CONF-7405 13-) 
SLAGS/CHEMICAL ANALYSIS 
— methodology and instrumentation, 1:13774 (ORNL- 
100) 
SLAGS/CHEMICAL COMPOSITION 
Evaluation of ceramic refractories for slagging gasifiers, 1:12333 
(ANL-76-7) 
SLAGS/COMPATIBILITY 
Low-Btu gasification of coal for electricity ry 1:12365 
(ERDA-111-75/1) 
SLATIS-SIEGBAHN SPECTROMETERS 
See MAGNETIC LENS SPECTROMETERS 


Division Annual 
, 1975), 1:13847 (ORNL- 


(FUEL) 
See FUEL RODS 
SLURRIES (FUEL) 
See Fi = SLURRIES 
SNAP 50 REACTOR 

Reactor, shield, Rankine cycle boiler, mate: — 

temperature instrumentation, pump, |: 15263 «cx LM-5713) 
SOCIO-ECONOMIC FACTORS/DATA PROCESSIN 

Dynamic programming approach to estimating gaps in large 

economic data bases, 1:13452 (LBL-4271) 
SOCIOLOGY/COMPUTER CODES 

CELNDx: a computer program to compute cell indices, 1:14536 

(ORNL-RUS- 14) 
SOCIOLOGY/DATA ANALYSIS 

CELNDx: a computer program to compute cell indices, 1:14536 

(ORNL-RUS- 14) 
SODIUM/ACTIVATION ANALYSIS 

Environmental monitoring near urban lead refine — 9g 

and neutron activation analysis, 1:14354 (CONF.? 701-) 
SODIUM/CHEMICAL ANALYSIS 
Methods for the analysis of sodium and cover gas (Standard), 
1:13744 (RDT-F-3-40T(Rev. )( 1-76)) 
SODIUM/COMPATIBILITY 
| program: friction, wear, and self-weldin 
ne report for perios ending July 31, 197 
CLMFBE and FFTF), 1:13025 (WARD-NA-3045-28) 
SODIUM/CORROSIVE EFFECTS 

ee aan test data for structural materials. 

Quarte IY proge for period ending January 31, 1976, 
1: 13594 (ORNL-S11 

Sodium technology some unsolved problems, 1:13032 (ANL- 
Trans-1038) 

Sodium technology and cover gas seal development programs. 
Annual technical progress report, government fiscal year 1975 
(LMFBR), 1:12993 (AI-ERDA-13154) 

SODIUM/ECOLOGICAL CONCENTRATION 

Base-line data on everglades soil-plant systems: elemental 
composition, biomass, and soil depth, 1:14451 (CONF- 
7405 13-) 

Chemical composition of white-tailed deer: whole-body 
concentrations of macro- and micronutrients, 1:14418 
(CONF-7405 13-) 

Effects of age, sex, and pelage phenotype on the elemental 
composition of the old-field mouse, 1:14416 (CONF-740513-) 

Forest-floor nutrient dynamics in southern Appalachian 
hardwood and white pine plantation ecosystems, 1:14639 
(CONF-7405 13-) 

Prediction of elemental content in the old-field mouse, 1:14417 
(CONF-7405 13-) 

SODIUM/FIRES 

Nuclear safety characterization of sodium fires and fast reactor 
fission products. Quarterly technical progress report, January- 
March 1975, 1:13267 (Al-ERDA-13148) 

SODIUM/FLUORESCENCE SPECTROSCOPY 

Atomic fluorescence spectrometry using a flashlamp-pumped 
para (Wavelength dependence, time dependence), 
1:1 

SODIUM/LEAK DETECTORS 


Sodium ionization leak detector. Annual report for 
period ending June 30, 1975, 1:13027 (WNICD-2380A43) 
SODIUM/LEVELS 


Ultrasonic instrument for continuous measurement of sodium 
levels in fast breeder reactors, 1:14277 
HANDLING 
Handlin tem for large ——— at HFEF, 1:13915 
SODIUM ALLURGICAL EFF 

Mechanical properties test data for structural materials. 
Quarterly progress report for period ending October 31, 1975, 
1:13628 (ORNL-5107) 

SODIUM/MONITORING 

Environmental monitoring near urban lead refineries by 

and neutron activation analysis, 1:14354 (CONF-740701-) 
SODIUM/REMOVAL 

Sodium technology technical —— , April, May, June 
1975 (LMFBR), 1:13008 ( L-TME-75-64) 

Sodium technology and cover gas seal development programs. 
Annual technical pr report, government fiscal year 1975 
(LMFBR), 1:12993 (AI-ERDA-13154) 

SODIUM/SOLVENT PROPERTIES 

Solubility of xenon in liquid sodium (350 tto 600°C and 2 to 8 
atm; consequences of fuel-pin cladding failure), 1:13813 

FIC HEAT 

Chemical ics, 1:13803 (ORNL-5111) 

SODIUM E MODYNAMIC PROPERTIES 

Study of the melting of simpie substances under high pressures, 

1:13647 (UCRL- vara 10993) 
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SODIUM/TOXICITY 
Thermal stress in Thalassia tetudinum, 1:14531 (TID-26952) 
SODIUM/UPTAKE 
Effects of radiation on orien Final 
rt (Ambystoma opacum, A. maculatum, Rava sylvatica; 
amma 114682 (COO-3486-3) 
M CARBONATES/PRODUCTION 

Direct process for producing anhydrous sodium carbonate by 
carbonation of caustic cot (Patent), 1:13805 (RFP-Trans- 


177) 
SODIUM CHLORIDES/IONIZATION 
are systems and geothermal energy, 1:13801 (ORNL-5111) 
SODIUM CHLORIDES/RECOVERY 
Geothermal energy for process use, 1:12875 
SODIUM CHLORIDES ERMODYNAMIC PROPERTIES 
Thermodynamics of geothermal brines. I. Thermodynamic 
cee of vapor-saturated NaCI (aq) solutions from 0-300 
, 1:12888 (LBL-4456) 
SODIUM COMPLEXES/POTENTIOMETRY 
Complex formation between silver and thioc ions in 
aqueous solutions, 1:13806 (UCRL-Trans-1 1006) 
SODIUM COMPLEXES/SCLUBILITY 
Complex formation between silver and thiocyanate ions in 
ueous solutions, 1:13806 (UCRL-Trans-1 1006) 
SODIUM COMPOUNDS/CHEMICAL PREPARATION 
Molten-salt systems, 1:13800 (ORNL-5111) 
SODIUM COMPOUNDS/PHASE DIAGRAMS 
Molten-salt systems, 1:13800 (ORNL-5111) 
SODIUM FLUORIDES/RAMAN SPECTRA 
Simple Raman cell and furnace usable at te! i 
than 1000° for corrosive melts, 1:13809 perc 
SODIUM FLUORIDES/STABILITY 
Molten-salt systems, 1:13800 (ORNL-5111) 
SODIUM PHOSPHATES/CRYSTAL STRUCTURE 
Crystal structures and crystal chemistry in the system Na/sub 
1+x/Zr,i/sub x/P/sub 3-x/O ,, 1:13724 
SODIUM SILICATES/ELECTRICAL PROPERTIES 
a Na*-ion transport in skeleton structures, 1:13739 


Vacuumed soil as a seed source for revegetating strip mine 
spoils, 1:12460 
SOILS/ACTIVATION ANALYSIS 
Environmental monitoring near urban lead refineries by photon 
and neutron activation analysis, 1:14354 (CONF-740701-) 
SOILS/CHEMICAL COMPOSITION 
Base-line data on everglades soil-plant systems: elemental 
Seen biomass, and soil depth, 1:14451 (CONF- 
7405 13-) 
SOILS/CONTAMINATION 
Cerium and cobalt movement with litter leachate in a forest soil, 
1:14747 (CONF-7405 13-) 
Determination of plutonium in soils by mass spectrometry 
(Pu), 1:1 (CONF-740701-) 
Radiocesium cycling in vegetation and soil, 1:14443 (CONF- 
7405 13-) 
SOILS/FLOW MODELS 
Integrated finite difference method for analyzing fluid flow in 
rous media, 1:14412 
SOILS/HYDROLOGY 
Soil moisture transport in arid site vadose zones (Evaluation of 
Hanford as national site for radioactive waste storage), 
1:14437 (ARH-ST-123) 
SOILS/MONITORING 
Environmental monitoring near urban lead renee | photon 
and neutron activation analysis, 1:14354 (CONF-740701-) 
SOILS/PH VALUE 
Mobilization of nutrients in soil by acids of sulfur and chelating 
agents, 1:14419 (CONF-740513-) 
SOILS/RADIATION DOSE DISTRIBUTIONS 
Preliminary cross-section sensitivity analysis for an air-over- 
ground environment, 1:15112 
SOILS/RADIATION MONITORING 
Methods in environmental sampling for radionuclides, 1:14508 
(UCRL-77722) 
Miami River Watershed Project: terrestrial studies (**Pu, **Pu), 
1:14436 (ANL-75-3(Pt.3)) 
SOILS/RADIOCHEMICAL ANALYSIS 
Determination of plutonium in environmental samples. I. 
Development of methods, 1:13767 
Determination of plutonium in environmental samples. II. 
Procedures, 1:13768 
SOILS/RADIOMETRIC ANALYSIS 
Detector system for in situ spectrometric analysis of *'Am and 
Pu in soil, 1:14194 
In situ gamma-ray measurement using Ge(Li) detectors, 1:14196 


ERA Vol. 1, No. 8 


SOILS/RADIONUCLIDE MIGRATION 

Frequency distributions of radiocesium concentrations in soil 
and biota, 1:14442 (CONF-740513-) 

Initial synthesis of area 13 **Pu data and other statistical 

analyses, 1:14439 (BNWL-SA-5667) 

Miami River Watershed Project: terrestrial studies (**Pu, 
1:14436 (ANL-75-3(Pt.3)) 

after burial of contaminated solid waste, 

Two nuclide ae models at the Maxey Flats Nuclear Waste 
Burial Site (Kentucky), 1:12616 

waste ilization ion, 1:124 
(CONF-7505 105-1) ” 
SOLAR AIR CONDITIONING 

Formulation of a data base for the analysis, evaluation and 
selection of a low temperature solar-powered air conditioning 
system. Final summary report, 1:12840 (PB-238683) 

Solar energy: a view from an electric utility standpoint, 1:12843 

SOLAR AIR CONDITIONING/MEETINGS 

CCMS solar energy pilot study solar heating and cooling systems 
in buildings. Report of the annual meeting, Palo Alto, 
California, August 4-6, 1975, 1:12842 (UMD-4908-8) 

SOLAR AIR CONDITIONING/PLANNING 

National program for solar heating and cooling (residential and 
commercial applications), 1:12839 (ERDA-23A) 

SOLAR AIR CONDITIONING/RESEARCH PROGRAMS 

National program for solar heating and cooling (residential and 
commercial applications), 1:12839 (ERDA-23A) 

Solar heating/cooling of —— current building community 
projects. Interim report (Brief descriptions of 21 projects), 
1:12841 (PB-241117) 

SOLAR CELL ARRAYS/CONTROL SYSTEMS 

MITRE terrestrial photovoltaic energy system, 1:12779 

SOLAR CELL ARRAYS/COOLING 

Experiments on solar photovoltaic power pee using 
concentrator and liquid cooling, 1:1279 

Heat rejection from terrestrial solar cell arrays with sunlight 
concentration, 1:12790 

SOLAR CELL ARRAYS/DESIGN 

Design of the IUE solar array, 1:12754 

GEOS solar generator, 1:12755 

Lightweight rigid solar array development, 1:12752 

MITRE terrestrial photovoltaic energy system, 1:12779 

Solar cell assemblies (Patent), 1:12827 

SOLAR CELL ARRAYS/ECONOMICS 

Business analysis of solar photovoltaic energy conversion, 

1:12778 
SOLAR CELL ARRAYS/ELECTRIC CONTACTS 

Accelerated fatigue tests of solar cell interconnectors for 

simulation of thermal cycles, 1:12760 
SOLAR CELL ARRAYS/FABRICATION 

Evaluation of flight acceptance thermal testing for the ATS-6 
solar array, 1:12756 

FEP-Teflon encapsulated solar cell modules, further progress, 
1:12761 

Lightweight rigid solar array development, 1:12752 

Welding of solar cells in production line, 1:12757 

SOLAR CELL ARRAYS/HYBRID SYSTEMS 

Experiments on solar photovoltaic power generation using 

concentrator and liquid cooling, 1:1279 
SOLAR CELL ARRAYS/PER MANCE 

Early results of the ATS-6 solar cell flight experiment, 1:12767 

Mission analysis of photovoltaic conversion of solar energy for 
terrestrial applications, 1:12777 

Terrestrial photovoltaic power systems with sunlight 
concentration. Quarterly report No. 1, 1:12836 (PB-238582) 

SOLAR CELL ARRAYS/PERFORMANCE TESTING 

Design of the IUE solar array, 1:12754 

Evaluation of flight acceptance thermal testing for the ATS-6 
solar array, 1:12756 

GEOS solar generator, 1:12755 

Lightweight rigid solar array development, 1:12752 

Lightweight rigid solar array structural considerations, 1:12753 

NDT evaluation of solar cell weld joints with details of selected 
post-bond, and pre-bond systems, 1:12758 

Testing of the communications technology satellite deployable 
solar array subsystem, 1:12751 ; 

SOLAR CELL ARRAYS/THERMAL CYCLING 
Comparative deep thermal cycling of solar cell panels, 1:12759 
SOLAR CELL ARRAYS/WEIG 
Lightweight rigid solar array development, 1:12752 
Lightweight rigid solar array structural considerations, 1:12753 
SOLAR CELLS 
See also CADMIUM SULFIDE SOLAR CELLS 
CADMIUM TELLURIDE SOLAR CELLS 
GALLIUM ARSENIDE SOLAR CELLS 
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SOLAR CELLS/CALIBRATION 
Space calibration of standard solar cells using high altitude 
sounding rockets, 1:12774 
SOLAR CELLS/COVERINGS 
Effect of sunshine testing on terrestrial solar cell system 
components, 1:12773 
SOLAR CELLS/DESIGN 
Solar cells (Patent), 1:12828 
SOLAR CELLS/ELECTRICAL PROPERTIES 
II-VI tovoltaic heterojunctions for solar energy conversion, 
1:12820 
’ In,O,/Si heterojunction solar cells, 1:12802 
Metal-thin film insulator-semiconductor solar cells, 1:12799 
SOLAR CELLS/ENERGY GAP 
Determination of larger-than-silicon band for optimal 
conversion of the diffuse component, 1:12775 
SOLAR CELLS/FABRICATION 
Peeled film techno! for solar cells, 1:12793 
SOLAR CELLS/HEAT TRANSFER 
Terrestrial photovoltaic power systems with sunlight 
concentration. Quarterly report No. 1, 1:12836 (PB-238582) 
SOLAR CELLS/HYDROGEN PRODUCTION 
Hydrogen generation by photoelectrolysis of water, 1:12658 
SOLAR CELLS/MATHEMATICAL MODELS 
Metal-thin film insulator-semiconductor solar cells, 1:12799 
SOLAR CELLS/MEETINGS 
Eleventh IEEE photovoltaic specialists conference, Scottsdale, 
Arizona, May 6-8, 1975, 1:12735 
SOLAR CELLS/PERFORMANCE 
Performance of germanium pin-photovoltaic cells at high 
incident radiation intensity, 1:12806 
SOLAR CELLS/PERFORMANCE TESTING 
Effect of sunshine testing on terrestrial solar cell system 
components, 1:12773 
SOLAR COLLECTORS 
See also FLAT PLATE COLLECTORS 
SOLAR COLLECTORS/BOILERS 
Peak efficiency solar energy powered boiler and superheater 
(Patent), 1:12847 
SOLAR COLLECTORS/COATINGS 
Application of thin films to solar energy utilization, 1:12831 
SOLAR COLLECTORS/DESIGN 
Solar energy heating module and assembly (Patent), 1:12852 
Solar (Patent), 1:12845 
Solar heat absorber (Patent), 1:12853 
Solar heat collector (Patent), 1:12855 
Solar radiant energy collector (Patent), 1:12851 
SOLAR COLLECTORS/EFFICIENCY 
Solar absorptance and emittance properties of several solar 
coatings, 1:12856 
SOLAR GFOLLECTORS/HYBRID SYSTEMS 
Experiments on solar photovoltaic power generation using 
concentrator and liquid cooling, 1:12792 
Integration of photovoltaic and solar-thermal energy conversion 
systems, 1:12791 
SOLAR COLLECTORS/INDUSTRY 
Home heating conservation alternatives and the solar collector 
industry, 1:13519 (FEA/B-76/182) 
SOLAR COLLECTORS/ORIENTATION 
Solar radiation availability to various collector geometries: a 
preliminary study, 1:12730 (SAND-76-0009) 
SOLAR COLLECTORS/RESEARCH PROGRAMS 


Phase 0: goal study for the technical and economic evaluation of 
the Compound Parabolic Concentrator (CPC) concept applied 


to solar thermal and photovoltaic collectors. Final report, 
1:12849 (ANL-K-75-3192-1) 
SOLAR CONCENTRATORS/DESIGN 
Solar heat collector (Patent), 1:12855 
Solar radiation conversion system (Patent), 1:12829 
SOLAR CONCENTRATORS/RESEARCH PROGRAMS 


Phase 0: goal study for the technical and economic evaluation of 
the Compound Parabolic Concentrator (CPC) concept applied 


to solar thermal and photovoltaic collectors. Final report, 
1:12849 (ANL-K-75-3192-1) 
SOLAR CONCENTRATORS/SOLAR CELL ARRAYS 
Terrestrial photovoltaic power systems with = 
concentration. Quarterly report No. 1, 1:12836 (PB-238582) 
SOLAR ENERGY 
Alternate energy sources for Hawaii. Proceedings of the 
workshop held May 8-9, 1975, in Honolulu, Hawaii, 1:13514 
(NP-20679) 
SOLAR ENERGY/BIBLIOGRAPHIES 
= rl A bibliography: citations, 1:12726 (TID-3351- 


A bibliography: indexes, 1:12727 (TID-3351- 
) 


SOLAR ENERGY/FEASIBILITY STUDIES 
Potential of indigenous energy resources for remote military 
bases, 1:13517 
SOLAR ENERGY/GOVERNMENT POLICIES 
Turning toward the Sun. Volume one. Abstracts of state 
legislative enactments of 1974 and 1975 regarding solar 
energy, 1:13520 
SOLAR ENERGY/LEGISLATION 
Turning toward the Sun. Volume one. Abstracts of state 
legislative enactments of 1974 and 1975 regarding solar 
energy, 1:13520 
SOLAR ENERGY/MICROWAVE POWER TRANSMISSION 
Solar power from satellites. Hearings before the Subcommittee 
on Aerospace Technology and National Needs of the 
Committee on Aeronautical and Space Sciences, United States 
Senate, Ninety-Fourth Congress, Second Session, 1:13521 
SOLAR ENERGY/PHOTOVOLTAIC CONVERSION 
Application of thin films to solar energy utilization, 1:12831 
SOLAR ENERGY/RESEARCH PROG 
Solar power from satellites. Hearings before the Subcommittee 
on Aerospace Technology and National Needs of the 
Committee on Aeronautical and Space Sciences, United States 
Senate, Ninety-Fourth Congress, Second Session, 1:13521 
SOLAR ENERGY/THERMOPHOTOVOLTAIC CONVERSION 
Application of thin films to solar energy utilization, 1:12831 
SOLAR ENERGY CONVERSION/BIBLIOGRAPHIES 
Solar energy and wind power. A bibliography with abstracts. 
Report for 1964-June 1974, 1:12889 (COM-74-11103/0) 
Solar energy. A bibliography: citations, 1:12726 (TID-3351- 
RIP1) 
Solar energy. A bibliography: indexes, 1:12727 (TID-3351- 


RIP2) 
SOLAR ENERGY CONVERSION/COST 
Application of thin films to solar energy utilization, 1:12831 
SOLAR ENERGY CONVERSION/EFFICIENCY 
Application of thin films to solar energy utilization, 1:12831 
SOLAR ENERGY CONVERSION/ENGINEERING 
Solar power from satellites. Hearings before the Subcommittee 
on Aerospace Technology and National Needs of the 
Committee on Aeronautical and Space Sciences, United States 
Senate, Ninety-Fourth Congress, Second Session, 1:13521 
SOLAR ENERGY CONVERSION/FILMS 
Application of thin films to solar energy utilization, 1:12831 
SOLAR ENERGY CONVERSION/HYDROGEN PRODUCTION 
Thermodynamic analysis of HYCSOS: a hydrogen conversion 
and storage system, 1:12685 
SOLAR FLUX/AVAILABILITY 
Determining the availability of solar energy within the 
contiguous United States, 1:12731 
SOLAR FURNACES/HYDROGEN PRODUCTION 
Feasibility of hydrogen production by direct water splitting at 
high temperature, 1:12656 
SOLAR HEATING SYSTEMS/COST 
Attic concentrator type solar energy collector, 1:12838 (BNL- 
50493) 
SOLAR HEATING SYSTEMS/DESIGN 
Attic concentrator type solar energy collector, 1:12838 (BNL- 
50493) 
SOLAR POWER PLANTS 
See also PHOTOVOLTAIC POWER PLANTS 
SOLAR SEA POWER PLANTS 
SOLAR THERMAL POWER PLANTS 
SOLAR POWER PLANTS/RESEARCH PROGRAMS 
Development of an electrical generator and electrolysis cell for a 
— energy conversion system. Progress report, 1:12890 (PB- 
72) 
SOLAR POWER PLANTS/THERMAL ENERGY STORAGE 
EQUIPMENT 
Survey of high temperature thermal energy storage, 1:13397 
(SAND-75-8063) 
SOLAR RADIATION/ALGORITHMS 
Algorithm for solar radiation on mountain slopes, 1:14413 
SOLAR RADIATION/ENVIRONMENTAL EFFECTS 
Algorithm for solar radiation on mountain slopes, 1:14413 
SOLAR RADIATION/HEAT TRANSFER 
Energy exchange at the surface of the western North Atlantic 
Ocean. Technical report, 1:12728 (AD/A-007296) 
SOLAR SEA POWER PLANTS/DESIGN 
Process for producing power, fresh water, and food from the sea 
and Sun (Patent), 1:12837 
SOLAR SPACE HEATING 
Solar energy: a view from an electric utility standpoint, 1:12843 
SOLAR SPACE HEATING/LIFE-CYCLE COST 
Home heating conservation alternatives and the solar collector 
industry, 1:13519 (FEA/B-76/182) 


a 2078 SOLAR SPACE HEATING/LIFE CYCLE COST 
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SOLAR SPACE 


SOLAR SPACE HEATING/MEETINGS 

CCMS solar energy pilot study solar heating and cooling systems 
in buildings. Report of the annual meeting, Palo Alto, 
California, Fy 4-6, 1975, 1:12842 (UMD-4908-5) 

ATING/PLANNING 

National program for solar heating and cooling (residential and 

commercia lications), 1:12839 (ERDA-23A) 
SOLAR SPACE HEATING/RESEARCH PROGRAMS 

National program for solar heating and cooling (residential and 
commercial applications), 1:12839 (ERDA-23A) 

Solar heating/cooling of yet current building community 
pro ts. Interim report (Brief descriptions of af projects), 

712841 (PB-241117) 
SOLAR SPACE HEATING/RETROFITTING 

Home heating conservation alternatives and the solar collector 
industry, 1:13519 (FEA/B-76/182) 

SOLAR STILLS/DESIGN 

Apparatus for solar distillation (Patent), 1:12844 
SOLAR THERMAL POWER PLANTS 

Solar energy: a view from an electric utility standpoint, 1:12843 
SOLAR THERMAL POWER PLANTS/BIBLIOGRAPHIES 

Solar electric power generation (a bibliography with abstracts). 

roe covered: 1964-August 1975, 1:12833 (NTIS/PS- 
/691) 
SOLAR THERMAL POWER PLANTS/FEASIBILITY STUDIES 
bar any conversion and storage systems for the future, 
SOLAR WATER HEATERS/DESIGN 
Solar heating system (Patent), 1:12845 
SOLAR WATER HEATERS/LIFE-CYCLE COST 

Home heating conservation alternatives and the solar collector 

industry, 1:13519 (FEA/B-76/182) 
SOLAR WATER HEATERS/RETROFITTING 

Home heating conservation alternatives and the solar collector 

industry, 1:13519 (FEA/B-76/182) 
SOLID FUELS/GAMMA RADIOGRAPHY 

High-resolution fast-neutron and gamma digital radiography, 

1:13984 
SOLID FUELS/NEUTRON RADIOGRAPHY 
ipomertes fast-neutron and gamma digital radiography, 
intillation gamma trometry with a stilbene crystal, 
1:14179 (ORNL-tr-4077) 
SOLID SCINTILLATION DETECTORS/PERFORMANCE 

Location of transient gamma-ray sources with thin flat 
scintillators, 1:1414 

Stabilized scintillation crystal system for monitoring gamma ray 
ex re in the environment, 1:14162 

SOLID STATE LASERS/FABRICATION 

Development of optimized quality barium sodium niobate 
crystals. Final report, Nov 1973-Oct 1974, 1:13932 (AD/A- 
007977) 

SOLID STATE PHYSICS/RESEARCH PROGRAMS 

Annual progress report No. 88 covering period January 1, 1974- 
December 31, 1974, 1:13990 (AD/A-008412) 

Solid state physics: magnetic phenomena. Final report, 1961- 
1975 (Summaries of research activities at Cornell Univ.), 
1:15124 (COO-3150-38) 

SOLID WASTES 

Alternate energy sources for Hawaii. Proceedings of the 
workshop held May 8-9, 1975, in Honolulu, Hawaii, 1:13514 
(NP-20679) 

SOLID WASTES/MATERIALS HANDLING 

Apparatus for reducing preconditioned garbage to a clinkerless 

combustible (Patent), 1:13995 
SOLID WASTES/WASTE PROCESSING 

Apparatus for reducing preconditioned garbage to a clinkerless 
combustible (Patent), 1:13995 

Coal waste stabilization by enhanced vegetation, 1:12428 
(CONF-7505105-1) 

SOLIDS/CHARGE DISTRIBUTION 

Evaluation of wave functions for a surface potential barrier 

having Friedel oscillations, 1:15125 
SOLIDS/REMOVAL 

Shale oil purification (Removal of rea ey solids usin, 

surfactant and water; dispersion resolved in electric field), 


SOLIDS/SAMPLING 
General rules for methods of sampling of bulk materials 
(Standard), 1:13743 (BNWL-tr-165) 
SOLVATED ELECTRONS/ABSORPTION SPECTRA 
Solvation of electrons in alcohol glasses from 10~* to 10°s after 
ulse radiolysis at 77 K (13 MeV electrons), 1:13844 
SOLVENT EXTRACTION/MATHEMATICAL MODELS 
Selected studies in HTGR reprocessing development, 1:12594 
(ORNL/TM-5328) 
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‘oal technology pr m quarterly progress report for 
riod ending 1:12322 FORNL-5120) 
, t lignite. Quarterly technical progress report No. 7, 
Getober, November, 975, 1:12415 (FE-1224- 


2) 
SONIC LOGGING 
Evaluation of permafrost with logs, 1:14297 
Formation strength parameters from well logs, 1:14293 
SONIC PROBES/PERFORMANCE TESTIN 
Evaluation of the circumferential microsonic log: a fracture 
detection device, 1:12487 
SOVIET UNION 
See USSR 
SP LOGGING 
Statistical study of the SP log in fresh water formations of 
northern W ing, 1:14291 
SPACE HEATING 
Water and room heater (Patent), 1:13554 
SPACE HEATING/ECONOMICS 
Assessment of the utilization of waste heat in greenhouses, 
1:13556 (AECL-5109) 
SPACE HEATING/ENERGY CONSUMPTION 
Comparison of measured and computer-predicted thermal 
rp cee of a four bedroom wood-frame townhouse, 
:13530 (NBS-BSS-57) 
SPACE HEATING/FUEL CONSUMPTION 
Heating system with fuel saving draft retarder, 1:13553 
SPACECRAFT POWER SUPPLIES/DESIGN 
Nuclear-powered Hysat spacecraft: comparative design study, 
1:12653 (ERDA-SNS-3063-8) 
SPACECRAFT POWER SUPPLIES/RADIOISOTOPE HEAT 
SOURCES 
Comparative behavior of plutonia-238 base fuel forms with and 
without curia-242 additions (Simulation of fuel aging through 
accelerated helium generation), 1:12649 (MDC-G-4443) 
SPACECRAFT POWER SUPPLIES/SOLAR CELL ARRAYS 
Design of the IUE solar array, 1:12754 
Testing of the communications technology satellite deployable 
solar array subsystem, 1:12751 
SPACERS/DESIGN 
Plate spring or retaining grid for a bunch of cylindrical elements 
engaged in a heat exchange process (Patent), 1:13181 
SPACE-TIME/FLUCTUATIONS 
Hadron a and primordial black holes, 1:14811 
SPECTROMETERS 
See also ELECTRON SPECTROMETERS 
GAMMA SPECTROMETERS 
MAGNETIC SPECTROMETERS 
MASS SPECTROMETERS 
MULTIPARTICLE SPECTROMETERS 
NEUTRON SPECTROMETERS 
NMR SPECTROMETERS 
X-RAY SPECTROMETERS 
SPECTROMETERS/NOISE 
Characteristic noise spectra of some common analytical 
spectrometric sources (Primary spectrometric sources, 
excitation sources, and flame spectrometric sources), 1:13785 
SPECTROMETERS/PULSE GENERATORS 
Design of a linear ramp current supply for balloon borne 
instruments (For heterodyne laser spectrometer and mass 
trometer), 1:14247 (SAND-75-0659) 
SPE OMETERS/PULSE SHAPERS 
Pseudo-Gaussian transfer functions with superlative baseline 
recovery, 1:14189 
SPECTROPHOTOMETERS/SPECIFICATIONS 
Automated spectrophotometer (Oct 1974) ee 
Materials) (27 drawings), 1:14256 (CAPE-2415) 
SPENT FUEL CASKS 
In-plant fuel handlin ay and storage (LMFBR), 1:13039 
SPENT FUEL CASKS/DESIGN 
Spent and fresh fuel shipping cask considerations (LMFBR type 
reactors), 1:13041 
SPENT FUEL ELEMENTS/HEAD END PROCESSES 
Selected studies in HTGR reprocessing development, 1:12594 
(ORNL/TM-5328) 
Thorium utilization program. Quarterly progress report for the 
riod ending November 30, 1975, 1:12585 (GA-A-13746) 
SPENT FUEL ELEMENTS/INSPECTION 
Data acquisition and process control system for HFEF, 1:13921 
Handling of irradiated elements and capsules in HFEF/N, 
1:13919 


LMFBR spent-fuel and new-fuel inspection and handling, 
1:1308 

Remote examination, and reassembly of grid-type 
reactor subassemblies at HFEF, 1:13917 
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Visual examination machine for HFEF/N, 1:13920 
SPENT FUEL ELEMENTS/NEUTRON RADIOG 
Neutron radi y of a grid-type subassembly, 1:13982 
SPENT FUEL ELEMENTS/RE HANDL’ 
irradiated elements and capsules in HFEF/N, 
1: 
Remote assembly, examination, and disassembly of TREAT 
experiments at HFEF, 1:13918 
SPENT FUEL ELEMENTS/VOLOXIDATION PROCESS 
LMFBR fuel cycle studies | tala report, August 1972, No. 42, 
1:12590 (ORNL-TM-3 
FUEL STORAGE 
In-plant fuel handling and storage (LMFBR), 1:13039 
aaa fuel and new fuel inspection and handling, 


Overview of fuel handling requirements and systems (LMFBR), 

1:13037 
SPENT FUELS/FISSION PRODUCT RELEASE 
Selected studies in HTGR reprocessing development, 1:12594 
(ORNL/TM-5328) 
SPENT FUELS/PUREX PROCESS 
chemical the liquid state. II 
ible applications to nuc | reprocessing, 1: 12588 
(LA-5630-MS(Vol.2)) 
SPENT FUELS/REPROCESSING 

LMFBR fuel cycle studies progress report, July 1972, No. 41, 
1:12589 (ORNL-TM- 3952) 

LMFBR fuel cycle studies progress report, August 1972, No. 42, 
1:12590 (ORNL-TM- 3993) 

Selected studies in HTGR A development, 1:12594 
(ORNL/TM-5328) 

Thorium utilization p - Quarterly progress report for the 
period ending Novem r 30, 1975 ( Poel element crushing, 
solids handling, fluidized bed combustion, aqueous 
separations, solvent extraction, systems design and drafting, 
alternative head-end reprocessing, and fuel recycle systems 
analysis), 1:12585 (GA-A-13746) 

Use of fluidized bed combustion in HTGR fuel reprocessing, 
1:12586 (GA-A-13748) 

SPENT FUELS/RESEARCH PROGRAMS 

Thorium utilization program. Quarterly progress report for the 
period ending November 30, 1975 (Fuel element crushing, 
solids handling, fluidized bed combustion, aqueous 
separations, solvent extraction, systems design and drafting, 
alternative head-end re ing, and fuel recycle systems 
analysis), 1:12585 (GA-A-13746) 

SFENT FUELS/TRANSPORT 

LMFBR fuel cycle studies progress rt, July 1972, No. 41, 
1:12589 (O NL-TM-3952) 

LMFBR fuel cycle studies progress report, August 1972, No. 42, 
1:12590 (ORNL-TM-3993) 

SPHERATOR/ION WAVE INSTABILITY 
Inhibition of the current-driven ion-wave instability in the 
trapped-electron regime in the FM-1 spherator, 1:15212 
SPOIL BANKS/PHYSICAL PROPERTIES 
to property data on coal waste embankment materials. 
rt of investigations, Jan-Jun 1973, 1: 12440 (PB-240022) 
SPRAY S SYSTEMS ( ONTAINMENT) 
See CONTAINMENT SPRAY SYSTEMS 
SPRAYED COATINGS 

Low cost CdS-Cu,S solar cells by the chemical spray method, 

1:12823 
SQUID DEVICES/BIBLIOGRAPHIES 
Squid devices (a bibliography with abstracts). Period covered: 
1964-Jul 1:13882 (NTIS/PS-75/687 ) 
/FLOWSHEETS 
Solvent-refined coal (SRC) process, 1:12408 (ERDA-76-33-2) 
SRC PROCESS/PILOT PLANTS 
Solvent-refined coal (SRC) process, 1:12408 (ERDA-76-33-2) 
SR-OB REACTOR 
See SUBCRITICAL ASSEMBLIES 
STABLE ISOTOPES/ISOTOPE RATIO 

Stable isotope ratio measurements in nitrogen and oxygen using 

Raman scattering, 1:13784 
STAINLESS STEEL-302/IMPURITIES 

X-ray impact induced desorption of gases from surfaces, 

1:15325 (CONF-760209-15) 
STAINLESS STEEL-304/CREEP 

Creep-rupture properties of weld metal and ter = for an 
overlaid type 304 stainless-steel forging, 1:1325 

Mechanical properties test data for structural materials. 
Quarterly Y progress _ for period ending January 31, 1976, 
1:13594 (ORNL-S11 

bearer A in creep and rupture test results in a single heat of 
"i: 304 stainless steel. R and D report LR:75:4213-01:3, 


30 (ORNL-SUB-3654-3) 


STAINLESS STEEL-304/FATIGUE 

Considerations of crack initiation and crack propagation in low- 
cycle fatigue, 1:13634 

Effects of surface roughness and strain range on the low-cycle 
fatigue behavior of Type 304 stainless steel, 1:13636 

Mechanical properties test data for structural ‘materials. 
Quarterly rt for period ending Jan 31, 1976, 

STAINLESS STEEL- 304/MECHANICAL PROPERTIES 

Creep-rupture properties of a weld-overlaid type 304 stainless 
steel forging (482, aS 593°C; FFTF IHX tubesheet), 
1:13627 5085) 

Mechanical properties test data for structural materials. 
Quarterly al for period ending October 31, 1975, 
1:13628 510 

Reactor steels studies. Progress report, July 1974-January 1976, 
1:13632 (UCLA-34P177-23) 

STAINLESS STEEL-304/PHYSICAL RADIATION EFFECTS 

Damage function analysis, 1:13677 

Irradiation effects on reactor structural materials. Semiannual 
progress ris rt, March 1975-July 1975, 1:13676 (HEDL- 


Summary of a aes for void nucleation during irradiation in 
terms of Brownian motion of vacancy-gas atoms, 1:13633 
STAINLESS STEEL-304/TENSILE PROPERTIES 
Low-strain tensile behavior of type 304 stainless steel (heat 
9T2796) (25 to 760°C; 1.5 x 10~* to 8.3 x 10°*/s), 1:13631 
(ORNL/TM-5245) 
Residual cold work and its influence on tensile properties of 
types 304 and 316 stainless steels, 1:13095 
STAINLESS STEEL-304L/CORROSION 
Stainless-steel weight loss in nitrogen-contaminated liquid 
lithium, 1:13671 
STAINLESS STEEL-304L/MECHANICAL PROPERTIES 
Reactor steels studies. report, July 1974-January 1976, 
1:13632 (UCLA-34P177-23) 
STAINLESS STEEL-304L/PHYSICAL RADIATION EFFECTS 
Irradiation effects on reactor structural materials. Semiannual 
, March 1975-July 1975, 1:13676 (HEDL- 
-75-95) 


STAINLESS STEEL-316/CORROSION RESISTANCE 
Corrosion resistance of type 316 stainless steel to Li,BeF, 
1:13666 
STAINLESS STEEL-316/CREEP 
ga om properties test data for structural materials. 
Quarte rt for period ending January 31, 1976, 
1:13594 15) 


STAINLESS STEEL- 3 16/PATIGUE 

Mechanical ge test data for structural materials. 
Quarterly y progr wm for period ending January 31, 1976, 
1:13594 ( RNL-SI 1 

STAINLESS STEEL-316/MECHANICAL PROPERTIES 

Mechanical properties test data for structural materials. 

rterly progress report for period ending October 31, 1975, 
1:13628 (ORNL-5107) 

Reactor steels studies. Progress report, July 1974-January 1976, 
1:13632 (UCLA-34P177-23) 

STAINLESS STEEL-316/PHYSICAL RADIATION EFFECTS 
Effect of silicon on microstructure of neutron irradiated type 
316 stainless steel (0 to 2 wt percent Si; 405 and 610°C), 

1:13675 (HEDL-SA-655) 

Effects of cold working and pre-irradiation heat treatment on 
void formation in neutron-irradiated type 316 stainless steel 
(Fast neutrons), 1:13679 

Irradiation effects on reactor structural materials. Semiannual 
— report, March 1975-July 1975, 1:13676 (HEDL- 

ME-75-95) 

Temperature and fluence limitations for a type 316 stainless- 

steel CTR first wall, 1:13685 
STAINLESS STEEL-316/TENSILE PROPERTIES 
Residual cold work and its influence on tensile properties of 
types 304 and 316 stainless steels, 1:13095 
STAINLESS STEELS 
See also STAINLESS STEEL-302 
STAINLESS STEEL-304 
STAINLESS STEEL-304L 
STAINLESS STEEL-3 16 
STAINLESS STEELS/CARBURIZATION 

Corrosion behavior of materials in coa!-conversion processes, 

1:12336 (ANL-76-7) 
STAINLESS STEELS/CORROSION 

Corrosion behavior of materials in coal-conversion processes, 
1:12336 (ANL-76-7) 

Lithium-stainless steel corrosion studies, 1:13667 

Nuclear and physics methods, 1:13750 (ORNL-5100) 


2098S STAINLESS STEELS/CORROSION 
| 


STAINLESS STEELS/NONDESTRUCTIVE TESTING 
Infrared electro-thermal NDE of stainless steel, 1:13978 (HEDL- 
SA-1004A) 
STAINLESS STEELS/OXIDATION 
Corrosion behavior of materials in coal-conversion processes, 
1:12336 (ANL-76-7) 
STAINLESS STEELS/STRESS CORROSION 
— performance and failure analysis, 1:12338 (ANL-76- 


Intergranular stress corrosion cracking of sensitized stainless 
steel. First quarterly progress report, July 1-September 30, 
ing system components), 1:13157 (BNL- 


80) 
STANDARDS (CALIBRATION) 
See CALIBRATION STANDARDS 
STARS 
See also NEUTRON STARS 
SUPERNOVAE 
STARS/CONVECTION 
Finite amplitude convection in a compressible layer with 
ropic structure, 1:14801 
STARS/GRAVITATIONAL COLLAPSE 
Neutrino flow and the collapse of stellar cores, 1:14802 
‘ests of randomness in astronomical objects. II. A two 
al great circles, 1:14799 me 
of randomness in astronomical objects. I. Along single 
circles, 1:14800 
/STAR MODELS 
Finite amplitude convection in a compressible layer with 
lytropic structure, 1:14801 
STA CAL MODELS/PERIPHERAL COLLISIONS 
ont ation of ‘’heat’’ in hadronic matter, 1:14903 
(CHEMICAL REACTIONS 
Rate of reaction of steam and carbon dioxide with chars 
produced from subbituminous coals, 1:12418 (UCRL-52002) 
STEAM GENERATORS/DEFORMATION 
Dynamic plastic deformation of shell: an endochronic solution 
(LMFBR), 1:13066 
STEAM GENERATORS/FLUE GAS 
Steam generating system and method utilizing exhaust gas 
recirculation (Patent), 1:12929 
STEAM GENERATORS/MODIFICATIONS 
Principal aspects of converting steam generators back to coal 
firing, 1:12902 
STEAM GENERATORS/SAFETY 
Tritizm permeation through materials for steam generator 
systems, 1:15258 
STEAM GENERATORS/TEST FACILITIES 
— ment of a thermal-hydraulic test ow for full-scale 
R steam generator tubes, 1:13059 
STEAM M TURBINES/COST 
Assessment study of devices from the puree of electricity 
from stored h -+ en, 1:13548 (ANL-75-71) 
STEEL-ASTM-A. YSICAL RADIATION EFFECTS 
Damage function 1:13677 
Updated measure of radiation dam exposure, 1:12965 
STEEL-ASTM-A533-B/PHYSICAL RADIATION EFFECTS 
Sustained load crack growth in A533-B-1 steel under neutron 
irradiation in a water environment, 1:12955 
STEELS 
See also CARBON STEELS 
CHROMIUM-MOLYBDENUM STEELS 
NICKEL-CHROMIUM STEELS 
STAINLESS STEELS 
STEEL-ASTM-A302 
STEELS/COMPACTING 
Explosive compaction of ceramic and metal 
mixtures thereof, 1:13603 (UCRL-Trans-1 761) 
STEELS/ELECTRON BEAM WELDING 
Wire feeder and — for narrow groove electron beam 
welding, 1:13 
STEELS/EROSION 
Erosion behavior of materials in coal-conversion processes, 
1:12337 (ANL-76-7) 
STEELS/FRACTURE PROPERTIES 
Critical experiments, measurements, and analyses to establish a 
crack arrest methodology for nuclear pressure vessel steels. 
an Biss progress report, Task 62, 1:13156 (BMI- 
STEELS/GAMMA RADIOGRAPHY 
A further investigation into the effects of scattered radiation 
upon image sharpness and contrast, using cobalt-60 gamma 
radiation and steel plates in the thickness range 3 to 100 mm, 
1:13977 (AD/A-005174) 


om fast-neutron and gamma digital radiography, 
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STEELS/INDUSTRIAL PLANTS 
STEELS/MECHANICAL PROPERTIES 
Effects of silicon on structures and properties of AISI 4320 low 
1:13620 (AD/A-007141) 
transformations and 
1:13625 (LBL-4175) 
alloy steel, 1:13609 (LBL-4500) 
1:13984 
STELLAR RADIATION 
Increased cytolytic T lymphocyte activity induced by 2- 
STERILE INSECT RELEASE/RESEARCH PROGRAMS 
STIRLING ENGINES/REGENERATORS 
30, 1975, 373 ( 2630-4 
STORAGE (SPENT FUEL) 
Rainfall interception process and mineral cycling in a Montane 
Induction of non-rejoinable DNA breaks in mammalian cells by 
lodine-129: a study of its transport in the environment = 
STRATOSPHERE/MATHEMATICAL MODELS 
STRATOSPHERE/MONITORING 
STRATOSPHERE/RADIATION MONITORING 
1975-May 31, 1976 (Includes '*"1), 1:14390 (CO0-2450-3) 
December 1, 1975-March 1, 1976 (Monitoring of Freon-11, 
1975 through March 1976), 1:14365 (HASL-302) 
1976, 1:14393 (ORO-3944-11) 
, October-December 
1975, 1:14241 (MHSMP-76-5R) 
streak camera tube, 1:14267 
STRING MODELS/OSCILLATION MODES 
See BEAM STRIPPERS 
STRONG INTERACTIONS/GLUON MODEL 


The impact of energy shortages on the iron and steel industries. 
Final report, 1:13532 (PB-238749) 

An experimental investigation of dynamic material i 
Final ~ aia 1 Sep 1964-30 Nov 1973, 1:13621 EADIA- 
007209 
alloy steel, 1:13609 (LBL-4500) 

Strain rate effects in brittle and tough materials. Final report, 

Utilization and limitations of 
microstructures in alloy design for strength and toughness, 

STEELS/MICROSTRUCTURE 
Effects of silicon on structures and properties of AISI 4320 low 
STEELS/NEUTRON RADIOGRAPHY 
High-resolution fast-neutron and gamma digital radiography, 
STEELS/PHYSICAL RADIATION EFFECTS 
Radiation damage units for steel, 1:13678 
Neutrino flow and the col of stellar cores, 1:14802 
STEM CELLS/CELL DIFFERENTIATION 
mercaptoethanol in mixed seas cultures: kinetics and 
ible mechanisms of action, 1:14572 
Sterile-insect technique for the control of fruit flies: a survey, 
1:14688 
Automotive ceramic regenerator design and 
reliabili July 1, 1975-September 
STORAGE DEVICES (DATA) 

See MEMORY DEVICES 

See SPENT FUEL STORAGE 
STORMS/RADIONUCLIDE KINETICS 

Rain Forest in Eastern Puerto Rico, 1:14453 (CONF-740513-) 
STRAND BREAKS/RADIOINDUCTION 

LET radiations, 1:14686 

STRATOSPHERE/CONTAMINATION 

distribution in biological systems. Progress report, June 

1975-May 31, 1976 (Includes '*"1), 1:14390 $CO0.2450-3) 

Stratospheric distributions of odd nitrogen and odd hydrogen in 
a two-dimensional model, 1:14340 

Long-path optical monitoring of urban air pollution, 1:14374 
(UCRL-51898) 

lodine-129: a study of its transport in the environment and 
distribution in biological systems. ee report, June 1, 

STRATOSPHERE/RADIOACTIVITY 

Health and Safety Laboratory environmental quarterly, 
carbon tetrachloride, sulfur hexafluoride, and fallout 
radionuclides in environmental samples collected from Dec. 

STRATOSPHERE/RADIONUCLIDE MIGRATION 
Atmospheric tritium. Progress report, July 1, 1975-March 31, 
STREAK PHOTOGRAPHY 

Streak camera time fiducial. Progress 
STREAK PHOTOGRAPHY/SPATIAL RESOLUTION 

High-intensity laser-beam effects on the spatial resolution of a 
STRETFORD PROCESS/EQUIPMENT 

Synthane process, 1:12345 (ERDA-76-30-2) 

Study of the — kink modes of the string, 1:14940 
STRIPPER FO 
STRONG INTERACTIONS 

See also HADRON-HADRON INTERACTIONS 

Gauge fields and strong interactions, 1:14932 (FERMILAB-Lec- 

3/02-THY) 


STAINLESS STEELS/NONDESTRUCTIVE TESTING 2108 es 


AUGUST 1976 


STRONG INTERACTIONS/QUARK MODEL 
Cm strong interactions, 1:14932 (FERMILAB-Lec- 


STRONG INTERACTIONS/YANG-MILLS THEORY 
strong interactions, 1:14932 (FERMILAB-Lec- 
) 
= interactions of leptons and hadrons (Nonabelian gauge 
), 1:14 
STRONTIUM /DIFFUSION 
‘Same of cesium by graphites as a function of strontium og 
barium concentration at high temperatures. 9 ORO 
February, 1, 1975-January 31, 1976, 1:13729 RO-4682.3 82-2) 
STRONTIUM/ECOLOGICAL CONCENTRATION 
Base-line data on everglades soil-plant systems: elemental 
Sempoen- biomass, and soil depth, 1:14451 (CONF- 
-) 


Effects of age, sex, and 5 yom puma type on the elemental 
composition of the fie mouse, 1: (CONF-7405 13-) 

Prediction of elemental content in the old-field mouse, 1:14417 
(CONF-7405 13-) 

STRONTIUM/QUANTITATIVE CHEMICAL ANALYSIS 

Effects of age, sex, and pelage phenotype on the elemental 
composition of the ol "field tn mouse, 1:14416 (CONF-740513-) 

STRONTIUM 89/RADIATION MONITORING 

Appendix to Health and Safety Laboratory environmental 
quarterly, December 1, 1975-March 1, 1976 (Tabulated data 
on fallout radionuclides and Pb in environmental samples 
collected from Dec. 1975 through March 1976), 1:14366 
(HASL-302(App.)) 

Health and Safety Laboratory environmental quarterly, 
December 1, 1975-March 1, 1976 (Monitoring of Freon-11, 
carbon tetrachloride, sulfur hexafluoride, and fallout 
radionuclides in environmental! samples collected from Dec. 
1975 through March 1976), 1:14365 (HASL-302) 

STRONTIUM 90/BIOLOGICAL RADIATION EFFECTS 

Biological consequences of nuclear er tests (Effects of 

fallout Sr on leukocyte number), 1:14660 (ERDA-tr-93) 
STRONTIUM 

Distribution studies of plutonium in the Great Lakes (Pu, Sr, 

187Cs), 1:14505 (CONF-740701- ) 
STRONTIUM 90/INTERNAL IRRADIATION 

Biological sag of nuclear weapons tests (Effects of 

fallout *Sr on leukocyte oe) 1:14660 (ERDA-tr-93) 
STRONTIUM 90/LEUKEMOGENES 

Studies on the leukemogenic and immunologic effects of 
radiostrontium (Sr) and x rays in mice, 1:14668 (CONF- 
740930-) 

STRONTIUM 90/RADIATION MONITORING 

Appendix to Health and Safety Laboratory environmental 
quarterly, December 1, 1975-March 1, 1976 (Tabulated data 
on fallout radionuclides and Pb in environmental samples 
collected from Dec. 1975 through March 1976), 1: 14366 
(HASL-302(App.)) 

Health and Safety 1 Laboratory environmental quarter! 
December 1, 1975-March 1, 1976 (Monitoring of Freon-11, 
carbon tetrachloride, sulfur hexafluoride, and fallout 
radionuclides in environmental samples collected from Dec. 
1975 through March 1976), 1:14365 (HASL-302) 

Radionuclide cycling in a Utah dairy farm (Fallout "Cs and 
Sr), 1:14438 (BNWL-1937) 

STRONTIUM 91/ENERGY LEVELS 

Level schemes of *'Rb and *'Sr populated in beta decay, 

1:15049 
STRUCTURE (CRYSTAL) 

See CRYSTAL STRUCTURE 
STRUCTURES (MECHANICS) 

See MECHANICAL STRUCTURES 
SU-3 GROUPS/SYMMETRY BREAKING 

Hyperon decays and spectrum generating SU(3) (Review, 
algebra of observables, second-class matrix elements, SU(3) 
breaking), 1:14918 (ORO-3992-248) 

SU-4 GROUPS 
SU(4)/Z(2) sy try of hadrons, 1:14929 (ANL/HEP-CP-75- 


58) 
SUBBITUMINOUS COAL/CHARS 
Rate of reaction of steam and carbon dioxide with chars 
gare from subbituminous coals, 1:12418 (UCRL-52002) 
SUBBITUMINOUS COAL/CHEMICAL COMPOSITION 
asification of a subbituminous coal, 1:12385 
6) 
SUBBITUMINOUS COAL/HYDROGENATION 
Preliminary IGT HYGAS hydrogasification process, Montana 
subbituminous coal 250-million-SCFD-high-btu-gas plant: an 
economic analysis , 1:12353 (ERDA-76-47) 
SUBBITUMINOUS COAL/PYROLYSIS 
Rate of reaction of steam and carbon dioxide with chars 
produced from subbituminous coals, 1:12418 (UCRL-52002) 


SULFUR/REMOVAL 


SUBBITUMINOUS COAL/VOLATILITY 
Underground gasification of a subbituminous coal, 1:12385 
(TID/LERC-6) 
SUBCRITICAL ASSEMBLIES/REACTIVITY 
Power spectral density measurements with **Cf for unreflected 
uranium (93.2 wt% *°U) metal sphere, 1:13245 
SUBTERRENE PENETRATORS/CONNECTORS 
Quick connect supply head: 50 mm stem (19 Nov 1973) 
(Engineering Materials), 1:13871 (CAPE-2422) 
SUBTERRENE PENETRATORS/DESIGN 
51 mm consolidation penetrator Mod II body and stem 
‘. Aug 1973) (Engineering Materials), 1:13873 (CAPE- 


418) 
SUBTERRENE PENETRATORS/HYDRAULIC CONTROL 
Double thruster (stem advance) (19 Apr 1973) (Engineering 
Materials), 1:13872 (CAPE-2421) 
SUBTERRENE PENETRATORS/JOINTS 
Quick connect supply head: 50 mm stem (19 Nov 1973) 
(Engineering Materials), 1:13871 (CAPE-2422) 
SUBTERRENE PENETRATORS/PERFORMANCE TESTING 
Field test demonstration rig (11 Sep 1972) (Engineering 
Materials), 1:13874 (CAPE-2420) 
Tower stem for 114 mm corer (17 Dec 1973) (Engineering 
1:13875 (CAPE-2419) 


See SACCHARIDES 
SULFATES/CHEMICAL ANALYSIS 
Separation and analysis of aerosol sulfate species at ambient 
concentration levels, 1:14346 (BNL-20846) 
SULFATES/CONTROL 
Sulfates: the electric utility viewpoint, 1:12926 
SULFATES/MONITORING 
Air mass movements determined by real-time frontal 
chromatography of sulfur hexafluoride, 1:14347 (BNL-20903) 
SULFATES/POTENTIOMETRY 
Microdetermination of sulfate in the presence of phosphate 
without separation (Barium perchlorate potentiometric 
titration using lead ISE; pH effects), 1:13755 
SULFATES/SEPARATION PROCESSES 
Separation and analysis of aerosol sulfate species at ambient 
concentration levels, 1:14346 (BNL-20846) 
COMPOUNDS 
See T 
SULFHYDRYL RADICALS/BIOCHEMICAL REACTION 
KINETICS 
Evidence for essential lysyl residues in ribulosebisph 
carboxylase by use of the affinity label 3-bromo-1,4- 
dihydroxy-2-butanone 1,4-bisphosphate, 1:14555 
SULFIDES/CHEMICAL REACTION KINETICS 
Electrochemistry, 1:13796 (ORNL-S111) 
SULFOCYANIDES 
See THIOCYANATES 
SULFONIC ACID ESTERS/BIOLOGICAL EFFECTS 
Genetics and complementation of Haemophilus influenzae — 
mutants deficient in adenosine 5’-triphosphate-dep 
nuclease, 1:14584 
SULFONIC ACID ESTERS/CHEMICAL PREPARATION 
Organic chemistry, catalysis, and coal research, 1:13821 
(ORNL-5S111) 
SULFONIC ACID ESTERS/SOLVOLYSIS 
Organic chemistry, catalysis, and coal research, 1:13821 
(ORNL-S111) 
SULFUR/CHEMISTRY 
Environmental chemistry (Transients in fieot-cnygen-cnome 
systems, chemistry of S in the atmosphere), 1:13802 (ORNL- 
11 


S111) 
SULFUR/ECOLOGICAL CONCENTRATION 
Effects of age, sex, and pelage phenotype on the elemental 
composition of the old- field mouse, 1:14416 (CONF-7405 13-) 
Prediction of elemental content in the old-field mouse, 1:14417 
(CONF-7405 13-) 
SULFUR/GAS CHROMATOGRAPHY 
Bio-organic analysis, 1:13778 (ORNL-5100) 
SULFUR/METALLURGICAL EFFECTS 
Study of sulfur embrittled oxygen-free copper, 1:13668 
SULFUR/RECOVERY 
Alternate desulfurization techniques for coal gasification projects 
(Holmes-Stretford process), 1:12402 
SULFUR/REMOVAL 
Catalysts for upgrading coal-derived liquids, 1:12327 (FE-2011- 
2) 


Environmentally acceptable solid ae by the Battelle 
hydrothermal coal process, 1:12330 

Exploratory experiments on pyrite removal from oil shale by an 
electrolytic process, 1:1256. 563 


211S 
L 


SULFUR/REMOVAL 


Handbook of gasifiers and gas treatment Final report, 
task assignment No. 4, 1: (FE- 11) 
= of coal-associated wastes resulting from the mining, 


ouuiay of and utilization of coal. Quarterly report No. 14, 
975-August 9, 1975, 1: 12429 82 2) 
RE EACTIONS 


eA chemistry (ORNL Chemistry Division Annual 
SULFUR 34/ENERGY LEVELS 
Nuclear chemistry (ORNL Division Annual 
oopedt for period ending Nov. 1, 1975), 1:13847 (ORNL- 
1) 
SULFUR 35/TISSUE DISTRIBUTION 
Distribution and retention of *S-sodium sulfate in man, 1:14759 
SULFUR CARBIDES 
SULFUR DIOXIDE/BIOLOGICAL EFFECTS 
Determination of total protein in plant tissues from nitrogen 
analysis by a modified Kjeldahl digestion and Nesslerization 
Effect of sulfur dioxide on yield and growth of kidney 
(Phaseolus vulgaris L.), 1:14542 (ANL-75-3(Pt. 3)) 
SULFUR DIOXIDE/CONTROL 
substitution. Environmental protection technology series 
(final), 1:12918 (PB-23945)_ 
Evaluation of sulfur dioxide emission con’ 
wer boilers. Final report, Jul 1973-Nov 19 12919 @P (PB- 
) 
SULFUR DIOXIDE/DIFFUSION 
Comprehensive atomospheric t and diffusion model, 
1:14370 (ORNL/NSF/EATC-17) 
Environment and quality of life. Literature study on the 
economic consequences of the damages and an 
in materials and vegetation and in men and animals caused by 
SULFUR DIOXIDE/ENVIRONMENTAL EFFECTS 
Diode lasers a monitoring, 1:14379 
Environment quality of life. Literature study on the 
in materials and vegetation and in men and animals caused by 
sulfur dioxide air pollution, 1:14363 (EUR-5134d) 
Mobilization of nutrients in soil by acids of sulfur and chelating 
Remote sensing of SO, in power plant plumes ay ultraviolet 
absorption and infrared emission spectroscopy, 1:14382 
SULFUR DIOXIDE/MONITORING 
Sey of sulfur hexafluoride, 1:14347 (BNL-20903) 
sar —. optical monitoring of urban air pollution, 1:14374 
RL-51898) 
Method of removing sulfur dioxide from combustion exhaust gas 
(Patent), 1:12922 
Multistage process for removing sulfur dioxide from stack gases 
eo removal of sulfur dioxide from gases (Patent), 
1:1 
SULFUR FLUORIDES/MONITORING 
a raphy of sulfur hexafluoride, 1:14347 (BNL-20903) 
Health and Safety Laboratory environmental quarterly, 
December 1, 1975-March 1, 1976 (Monitoring of teon-11, 
radionuclides in environmental samples collected from Dec. 
1975 through March 1976), 1:14365 (HASL-302) 
SULFUR HYDRIDES 
SULFUR OXIDES/REMOVAL 
High temperature flue gas treatment (Patent), 1:12930 
Process for the desulfurization of flue gas (Patent), 1:12923 
stripper laboratory test. Final report, Nov 1973-Sep 1974 on 
Phase 2, 1:12520 (PB-239324) 
SULFURIC ACID/ENVIRONMENTAL EFFECTS 
aerosols, 1:14380 
= technique to measure sulfuric acid in the atmosphere, 
SULFURIC ACID/MEASURING METHODS 
1:14381 
SUPER PHENIX REACTOR/REACTOR CORES 
Core and subassembly design and ofa 


lie for period ending Nov. 1, 1975), 1:13847 (ORNL- 
51 
See CARBON SULFIDES 
method, 1:14785 (ANL75- 3(Pt.3)) 
Boiler modification cost survey for sulfur oxides control by fuel 
39496 
SULFUR DIOXIDE/ECONOMICS 
sulfur dioxide air pollution, 1:14363 (EUR-5134d) 
economic consequences of the damages and annoyances both 
agents, 1:14419 (CONF-740513-) 
Air mass movements determined by real-time frontal 
SULFUR DIOXIDE/REMOVAL 
(Patent), 1:12921 
Air mass movements determined by real-time frontal 
carbon tetrachloride, sulfur hexafluoride, and fallout 
See HYDROGEN SULFIDES 
Refinery catalytic cracker regenerator SO/sub x/ control-steam 
Chemiiuminescent approach to measurement of strong acid 
New technique to measure sulfuric acid in the atmosphere, 
1200 MWe fast breeder reactor, 1:13030 (ANL-Trans-1036) 
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SUPERCONDUCTING CABLES/DESIGN 
Fault recovery performance of a + rigid ac 
superconducting cable, 1:12939 
SUPERCONDUCTING CABLES/OPTIMIZATION 
ae” model for a superconducting transmission line, 
SUPERCONDUCTING CABLES/RESEARCH PROGRAMS 
Dc Superconducting Power Transmission Line Project at LASL. 
USERDA Division of Electric Energy Systems progress _ 
No. 11, July 1-September 30, 1975, 1:13880 (LA-6215- 
SUPERCONDUCTING CABLES/REVIEWS 
Superconducting and resistive cryogenic power traismission 
research in the U.S. An opportunity for cryogenic innovation, 


1:13886 
SUPERCONDUCTING CABLES/TEMPERATURE CONTROL 
Fault recovery performance of a helium-insulated rigid ac 
superconducting cable, 1:12939 
SUPERCONDUCTING DEVICES 
See also SQUID DEVICES 
SUPERCONDUCTING JUNCTIONS 
SUPERCONDUCTING MAGNETS 
SUPERCONDUCTING WIRES 

Application of superconducting electrical machinery to the 
propulsion systems of commercial vessels. Kings Point scholars 
series report, 1:13562 (COM-75-10137) 

Comparative performance of high-efficiency ship propulsion 
systems for destroyer hull types. Volume I. Final report, Jun- 
Dec 1974, 1:13560 (AD/A-007340) 

Comparative performance of high-efficiency ship propulsion 
systems for destroyer hull types. Volume II. Appendices. Final 
report, 1:13561 (AD/A-007341) 

SUPERCONDUCTING JUNCTIONS/ORDER PARAMETERS 

Experimental observation of the relaxation time of the order 

rameter in superconductors, 1:13651 
SUPERCONDUCTING MAGNETS/DESIGN 

MHD phenomena at high magnetic fields. Interim technical 
report, July 1972-December 1974, 1:13546 (FE-1227-1) 

Superconducting detector alternatives and choices 
(Superconducting m trometers for colliding beam 
experiments), 1:142 ‘LB -4611) 

Superconducting 1:13997 (ANL-HEP-CP-76-05 ) 

SUPERCONDUCTING MAGNETS/ERRORS 

Some effects of random errors in ISA magnets, 1:14097 (BNL- 
20550( Vol.2)) 

SUPERCONDUCTING MAGNETS/PERFORMANCE 

Superconductive energy storage inductor-converter units for 

wer systems, 1:13372 
SUPERCONDUCTING MAGNETS/RESEARCH PROGRAMS 
Letter report for the superconducting magnet development 
program, September 1, 1975-December 1, 1975, 1:15243 
(ORNL/TM-5259) 
SUPERCONDUCTING WIRES 

Improvements in Nb,Sn by Al additions to the bronze matrix, 

1:13646 


SUPERCONDUCTING WIRES/FABRICATION 
Stabilized superconductive wires (Patent), 1:13887 
SUPERCONDUCTIVITY 
Testing and operation of helium low-temperature installations 
for applied superconductivity, 1:13885 (ERDA-tr-80) 
SUPERCONDUCTORS 
See also TYPE-I1 SUPERCONDUCTORS 
SUPERCONDUCTORS/ELECTRICAL PROPERTIES 
Superconductivity, 1:15131 (INIS-mf-2006) 
SUPERCONDUCTORS/MAGNETIC FLUX 
Direct observation of magnetic flux structures in 
superconductors (Decoration technique), 1:15132 (ERDA-tr- 
86 


) 
SUPERCONDUCTORS/MAGNETIC PROPERTIES 
Superconductivity, 1:15131 (INIS-mf-2006) 
SUPERCONDUCTORS/TRANSITION TEMPERATURE 
Superconducting compounds of metals and their uses, 1:13643 
(AD/A-009350) 
SUPERHEAVY ELEMENTS 
See TRANS 104 ELEMENTS 
SUPERHILAC/ION SOURCES 
Anode _—— characteristics of the Berkeley 2.5 MV source, 
1:14021 


SUPERNOVAE/GRAVITATIONAL RADIATION 
Gravitational radiation from supernova explosions, 1:14804 
SURFACE AIR 
See also AIR 
EARTH ATMOSPHERE 
SURFACE AIR/MONITORING 
Asbestos monitoring studies, phases I and II. Final report, 
1:14497 (UCRL-52011) 


Safety L Laboratory environmental 
ix to 
December 1, 1975-March 1, 1976. data 
on fallout radionuclides and Pb in environmental sam _ 
collected from Dec. 1975 through March 1976), 1:14 
(HASL-302(App.)) 

Health and Safety Laboratory environmental q 
December 1, 1975- March 1, 1976 (Monitonn 
carbon tetrachloride, sulfur hexafluoride, and nous 
radionuclides in environmental samples collected from Dec. 
1975 through March 1976), 1:14365 (HASL-302) 

SURFACE AIR/RADIONUCLIDE MIGRATION 

At heric tritium. Pr report, July 1, 1975-March 31, 
1976, 1:14393 (ORO-3 

SURFACE CONTAMINATION MONITORS/DESIGN 

Construction and ration of the surface contaminant detector 
Mod II (Non-radioactive contamination), 1:14249 (SAND-76- 


0099) 
SURFACE MINING/ENVIRONMENTAL EFFECTS 
Coal mining in Tennessee, as of November 1974. Information 
circular No. 17, 1:13482 (NP-20682) 
Coal waste stabilization by enhanced vegetation, 1:12428 
(CONF-7505105-1) 
SURFACE MINING/MINING EQUIPMENT 
Mine of the future, 1:12461 
SURFACE WATERS 
See also COASTAL WATERS 


WATER RESERVOIRS 
SURFACE WATERS/CHEMICAL COMPOSITION 
pe red for automation of the Central Laboratories, 
Water Resources Division, U.S. Geological Survey, 1:14434 
(UCRL-52001) 
SURFACE WATERS/CONTAMINATION 
lodine-129: a study of its transport in the environment and 
distribution in biological systems. Progress report, June 1, 
1975-May 31, 1976 (Includes 1274), 1:14390 (COO-2450-3) 
SURFACE WATERS/MATHEMATICAL MODELS 
Limiting surface temperature of exposed water bodies, 1:14468 
SURFACE WATERS/PHYSICAL PROPERTIES 
Feasibility study for automation of the Central Laboratories, 
Water Resources Division, U.S. Geological Survey, 1:14434 
(UCRL-52001 ) 
SURFACE WATERS/RADIATION MONITORING 
lodine-129: a study of its transport in the environment and 
distribution in biological systems. report, June |, 
1975-May 31, 1976 Seaeden 271), 1:14390 (COO-2450-3) 
Miami River Watershed Project: terrestrial studies (*Pu, Pu), 
1:14436 (ANL-75-3(Pt.3)) 
SURFACE WATERS/RADIONUCLIDE MIGRATION 
Miami River Watershed Project: terrestrial studies (7*Pu, **Pu), 
1:14436 (ANL-75-3(Pt.3)) 
SURFACE WATERS/TEMPERATURE MEASUREMENT 
Limiting surface temperature of ex water bodies, 1:14468 
SURFACE WATERS/THERMAL POLLUTION 
Waste heat from power plants: effect of discharged cooling 
water, 1:12916 
valuation of two hydrograph separation methods tial 
use in regional water calle assessment, 1:14464 (ORNL/TM- 
$258) 
SURFACES/ELECTRON COLLISIONS 
Electron-stimulated processes at solid surfaces, 1:14818 
SURFACES/HEAT TRANSFER 
Energy exchange at the surface of the western North Atlantic 
Ocean. Technical report, 1:12728 (AD/A-007296) 
SUSPENSIONS (FUEL) 
See FUEL SLURRIES 
SWIMMING POOLS/GEOTHERMAL HEATING 
Utilization of geothermal energy in Rotorua, New Zealand, 


1:12876 
SWIMMING POOLS/HEATING 
Solar heatin tem (Patent), 1:12845 
SYMMETRY OUPS/SCALE INVARIANCE 
Short-distance symmetries, the axial anomaly, and the conformal 
roup, |: 14956 
SYNEHROTRONS 
See also — 


ZGS 
SYNCHROTRONS/ELECTRON BEAM ION SOURCES 
Orsay electron beam ion source, 1:14019 
SYNTHANE PROC 


Coal technol ram quarterly progress report for the 
period ending 11233 1:12322 (ORNL-5120) 


TANKS/DESIGN 


h coal d 1:12382 
i tu : Status an ; 
(PERC -76-1) — 
PROCESS/PILOT PLANTS 
rocess, 1:12359 (ERDA-111-75/1) 
PROCESS/RESEARCH PROG 
, 1:12345 (ERDA-76-30-2) 
SYRTHESI AS/METHANATION 
Gas ter research and development BI-GAS process. 
Foor arty ly report, October-December 1975, 1:12370 (FE- 
1207-9) 
Liquid phase methanation/shift. Quarterly report, April 1, 1975- 
une 30, 1975, 1:12371 (FE-1505-4) £23 
Liquid methanation process, 1:12347 (ERDA-76- ) 
SYNTHEFASES 


See LIGASES 
IC FUELS 
See also HYDROGEN FUELS 
SYNTHETIC FUELS/BIBLIOGRAPHIES 
Synthetic fuels from municipal, industrial, and agricultural 
wastes (a biblio y with abstracts). Period covered: 1964- 
August 1975, 1:12717 (NTIS/PS-75/655) 
SYNTHETIC FUELS/DEMAND FACTORS 
Potential for producing and marketing gasoline substitutes from 
coal: a partial anal 1:12419 
SYNTHETIC FUELS/PRODUCTION 
Potential for producing and marketing gasoline substitutes from 
coal: a partial analysis, 1:12419 
SYNTHETIC FUELS/RESEARCH PROGRAMS 
Materials problems using synthetic fuels in engine combustors. 
Final , | Jul-31 Dec 1974, 1:13587 (AD-A-0098 10) 
SYNTHETIC PETROLEUM/CRACKING 
Chemicals from coal, 1:12468 (ERDA-76-33-2) 
SYNTHETIC PETROLEUM/FRACTIONATION 
Chemical from coal. Quarterly technical p' report for 
October-December 1975, 1:12420 (FE-1534-25) 
SYNTHETIC PETROLEUM/HYDROGENATION 
Chemical from coal. Quarterly technical progress report for 
October-December 1975, 1:12420 (FE-1534-25) 
SYNTHETIC PETROLEUM/RESEARCH PROGRAMS 
Chemical from coal. Quarterly technical report for 
October-December 1975, 1:12420 (FE-1534-25) 
SYNTHOIL PROCESS 
Coal technology program quarterly progress report for the 
eee ending December 31, 1975, 1:12322 (ORNL-5120) 
Physical parameters in synthoil rocess. Quarterly report, 
t-December 1975, 1:12405 (ANL-76-2) 
SYNTHOIL. PROCESS/CARCINOGENS 
Preliminary results: chemical and —— examination of coal- 
derived materials, 1:12417 (ORNL/NSF/EATC-18) 
SYNTHOIL PROCESS/FLOWSHEETS 
Synthoil process, 1:12409 (ERDA-76-33-2) 
SYNTHOIL PROCESS/FORECASTING 
Synthoil process, 1:12409 (ERDA-76-33-2) 
SYNTHOIL PROCESS/HETEROCYCLIC COMPOUNDS 
Preliminary results: chemical and bi ical examination of coal- 
derived materials, 1:12417 (ORNL/NSF/EATC-18) 
SYNTHOIL PROCESS/ORGANIC NITROGEN COMPOUNDS 
Preliminary results: chemical and biological examination of coal- 
derived materials, 1:12417 (ORNL/NSF/EATC-18) 
SYNTHOIL PROCESS/SULFUR COMPOUNDS 
Preliminary results: chemical and biological examination of coal- 
derived materials, 1:12417 (ORNL/NSF/EATC-18) 
SYRIAN HAMSTER 
See HAMSTERS 


T 
See AMPHIBIANS 
LARVAE 
TALC/FRACTURE PROPERTIES 
Variation of fracture mirror radius with fracture stress for 
lycrystalline ceramics under various loading conditions. 
echnical report, 1:13702 (AD/A-004998) 
TANDEM ACCELERATORS 
See VAN DE GRAAFF ACCELERATORS 
TANKER SHIPS/FUELS 
Process and apparatus for treating and utilizing gas in 
a ship for transporting liquified gas (Patent)’ I: 2557 
TANKS/DESIGN 
Automotive hydride tank design, 1:12707 
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TANKS/PERFORMANCE 
System consideration of the cryogenic storage tank for liquid 
a no fueled vehicles and the resulting tank concept for a 
r car, 1:12689 
ALU /ACTIVATION ANALYSIS 
Analytical techniques for the determination of 20 trace elements 
in biological samples by means of instrumental thermal 
neutron lysis, 1:14422 (CONF-740701-) 
TANTALUM/ELECTRON COLLISIONS 
Simultaneous inte measurement of electron energy and 
charge albedos (0.1- to 1.0-MeV electrons), 1:15104 
TANTALUM/SUPERCONDUCTIVITY 
Surface effects at the superconducting phase transition in 
tantalum and niobium, 1:13658 
TANTALUM 182/UPTAKE 
Uptake and retention of insufflated tantalum by lymph nodes, 
1:14763 (CONF-740930-) 
TANTALUM ALLOYS 
See also TANTALUM BASE ALLOYS 
TANTALUM ALLOYS/MECHANICAL PROPERTIES 
= rupture properties of laves phase strengthened Fe-Ta-Cr- 
W and Fe-Ta-Cr-W-Mo alloys (1 at. percent Ta, 7 at. percent 
Cr, 0.5 at. percent W; | at. percent Ta, 7 at. percent Cr, 0.25 
at. percent W; 0.25 at. percent Mo), 1:13626 (LBL-4504) 
TANTALUM ALLOY-T222/OXIDATION 
Oxidation characteristics of Ta-10W and Ta-10W-2.5 Hf alloys 
(Early stages; 500 to 800°C), 1:13664 
TANTALUM BASE ALLOYS 
See also TANTALUM ALLOY-T222 
TANTALUM BASE ALLOYS/OXIDATION 
Oxidation characteristics of Ta-10W and Ta-10W-2.5 Hf alloys 
(Early stages; 500 to 800°C), 1:13664 
TANTALUM BASE ALLOYS/WORK FUNCTIONS 
Work function of the (100) faces of single crystals of refractory 
—_ (W-SRe; W-1Ta; Ta-20Mo), 1:13638 (AD/A- 
) 
TANTALUM NITRIDES/CHEMICAL COMPOSITION 
Solid state surface analysis by ion backscattering and channeling, 
1:13760 (CONF-741040-P2) 
TANTALUM OXIDES/ACTIVATION ANALYSIS 
Accurate determination of major oxygen in inorganic and 
organic reagents and industrial materials as a check of purity 
and stoichiometry, 1:13747 (CONF-741040-P2) 
TANTALUM OXIDES/NITRIDATION 
Nitride intermediates in the preparation of columbium, 
vanadium, and tantalum metals (in two parts). 1. Nitride 
preparation, 1:13689 (BM-RI-8079) 
TAR SANDS 
See OIL SANDS 
TARGETS/FABRICATION 
Efficient deposition of retarded ions in a laboratory isotope 
separator, 1:14068 (ANL/PHY/MSD-76-1) 
Fabrication of self supporting metallic rare earth targets usi 
quartz as substrate, 1:14065 ( ANL/PHY /MSD- 


Making successful sulphide targets, 1:14066 (ANL/PHY/MSD- 
76-1) 

Preparations and controls of targets used for nuclear physic 
measurements at the Bruyeres Le Chatel Center, 1:14056 
(ANL/PHY/MSD-76-1) 

Preparation of self-supporting niobium oxide targets, with water 
enriched in "*0, 1:14058 (ANL/PHY/MSD-76-1 ) 

Preparation of a - radioactive isotope targets by high vacuum 
evapoation, 1:14060 (ANL/PHY/MSD-76-1) 

Preparation of targets using electron gun systems, 1:14063 
(ANL/PHY/MSD-76-1) 

Preparation of calcium-separated isotope targets using small 
samples, 1:14067 (ANL/PHY/MSD-76-1) 

Role of parting agents in the uniformity of thin targets used in 
high-resolution 1:14057 (ANL/PHY/MSD-76-1) 

Target preparations and thickness measurements, 1:14053 
(ANL/PHY/MSD-76-1 ) 

Use of mirror surfaced substrates in the prepration of calcium 
targets, 1:14054 (ANL/PHY/MSD-76-1) 

TARGETS/MEETINGS 

Proceedings of the fourth annual international conference of the 

Nuclear Target Development Society, ion 30-October 


T 


1-2, 1975, 1:14052 (ANL/PHY/MS 
TARGETS/ROUGHNESS 
Targets for high-resolution studies with heavy-ion reactions, 
1:14059 (ANL/PHY/MSD-76-1) 
TARGETS/STORAGE 
Target vacuum storage ee ee of targets under 
vacuum), 1:14055 (ANL/P 


Y/MSD-76-1) 
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ation of se’ lic rare earth ing a 

lectric quartz as su 1:14065 (AN! Y/MSD- 
) 

TARGETS/TEMPERA 


Beam heating of target foils, 1:14064 (ANL/PHY/MSD-76-1 
tin, ‘oi 
TARGETS/TESTING ‘ 


a of parting agents in the uniformi ts used in 
-resolution spectroscopy, 1:14057 /MSD-76.1) 
TARG /THICKNESS 
be ir rations and thickness measurements, 1:14053 
NL/PHY/MSD-76-1) 


TECHNETIUM 99/BETA-MINUS DECAY 
Nuclear chemistry (ORNL Chemistry Division Annual a 
ming for period ending Nov. 1, 1975), 1:13847 (ORN 


S111) 
TECHNETIUM 99/ENERGY LEVELS 
Level structure studies in ®Tc, and '*7Pm, 1:15046 
TECHNETIUM 99/RADIATION DOSE DISTRIBUTIONS 
Mathematical descriptions of a one- and five-year old child for 
use in dosimetry calculations, 1:14709 (ORNL/TM-5293) 
TECHNETIUM 99/RADIOCHEMISTRY 
Simple kit for the preparation of /sup 99m/Tc-labeled red blood 
cells, 1:14603 
TECHNETIUM 99/TISSUE DISTRIBUTION 
Modification of radiation hazards to the adult and its fetus from 
nuclear medicine procedures (Effects of perchlorate on / 
99m/Tc tissue distribution), 1:14599 (CONF-760202-33) 
TEETH/ACTIVATION ANALYSIS 
Trace element analysis using yg ory icle techn a 
(Protons, x-ray fluorescence), | ass. (CONF-740701-) 
TEETH/X-RAY FLUORESCENCE ANALYSIS 
Trace element analysis using charged particle a 
(Protons, x-ray fluorescence), 1:14352 (CONF-740701-) 
TELLURIUM/DEPOSITION 
Molten-salt systems, 1:13800 (ORNL-5111) 
TELLURIUM/METALLURGICAL EFFECTS 
Molten-salt systems, 1:13800 (ORNL-S111) 
TELLURIUM/VOLTAMETRY 
| amen molten-salt reactor program, 1:13775 (ORNL- 


TELLURIUM 134/BETA-MINUS DECAY 
Three-particle one-hole configuration in odd-odd I and the 
decay of "Te, 1:15043 
TENNESSEE/COAL MINING 
Coal mining in Tennessee, as of November 1974. Information 
circular No. 17, 1: 13482 (NP-20682) 
TENNESSEE/FORESTS 
Forest population structure in the southeastern United States, 
1:14411 (EDFB-IBP-75/14) 
TENNESSEE/INDUSTRIAL PLANTS 
Industrial development in the TVA area during 1975, 1:13540 
TENNESSEE/REGIONAL ANALYSIS 
Distributional effects of the fiscal impact 
(Nuclear power plants), 1:14535 (CONF- 
TENNESSEE/SURFACE MINING 
Coal mining in Tennessee, as of November 1974. Information 
circular No. 17, 1:13482 (NP-20682) 
TENNESSEE VALLEY AUTHORITY/ECONOMIC 
DEVELOPMENT 
Industrial development in the TVA area during 1975, 1:13540 
TENNESSEE VALLEY AUTHORITY/INDUSTRIAL PLANTS 
Industrial development in the TVA area during 1975, 1:13540 
TENNESSEE VALLEY AUTHORITY/POWER DEMAND 
Industrial development in the TVA area during 1975, 1: 13540° 
VALLEY AUTHORITY/POWER TRANSMISSION 


Vary pole design to reuse existing R-O-W, 1:13529 
TERBIUM 157/ENERGY LEVE 
(p,t) reaction on deformed rare-earth nuclei, 1:15052 (COO- 
1779-49) 
TERBIUM 159/PROTON REACTIONS 
,t) reaction on deformed rare-earth nuclei (35 MeV protons), 
1:15052 (COO-1779-49) 
TERBIUM ALLOYS/PHASE DIAGRAMS 
Terbium-iron phase diagram, 1:13617 
TERBIUM ALLOYS/SPIN WAVES 
waves in the cubic ferrimagnet bo.;2Fe, (Magnon 
rsion relation), 1:13654 
TERBI M OXIDES/CHEMICAL ANALYSIS 
a fluorescence analysis of terbium oxide for rare earth 
urities, 1:13759 (BARC-807) 
TERPI ENYLS/NEUTRON DIFFRACTION 
Chemical ics, 1:13803 (ORNL-5111) 
TERRESTR A ECOSYSTEMS/BIOLOGICAL MODELS 
Cation flux in hardwood and white pine watersheds, 1:14647 
(CONF-7405 13-) 


er t siti 


Chemical composition of white-tailed deer: whole- 
concentrations of macro- and micronutrients, 1:14418 
(CONF-7405 13-) 

Effects of forest fires on atmospheric loads of soluble nutrients, 
1:14410 (CONF-7405 13-) 

Effects of tree species, temperature, and soil on transfer of 
manganese-54 from litter to roots in a microcosm, 1:14641 
(CONF-7405 13-) 

Influence of nutrient availability on ecosystem structure, 
1:14646 (CONF-7405 13-) 

Mobilization of nutrients in soil by acids of sulfur and chelating 
agents, 1:14419 (CONF-740513-) 

Model of mineral-element cycling for an invertebrate food web 
in a southeastern hardwood forest litter community, 1:14635 
(CONF-7405 13-) 

Nutrient losses in particulate form as weir pond sediments from 
four unit watersheds in the southern Appalachians, 1:14404 
(CONF-7405 13-) 

Rainfall interception process and mineral cycling in a Montane 
Rain Forest in Eastern Puerto Rico, 1:14453 (CONF-740513-) 

Simulation of nitrogen distribution and its effect on productivity 
loblolly pine plantations, 1:14409 (CONF- 

405 13-) 
TERRESTRIAL ECOSYSTEMS/CONTAMINATION 

Frequency distributions of radiocesium concentrations in soil 
and biota (From Savannah River Plant), 1:14442 (CONF- 
7405 13-) 

TERRESTRIAL ECOSYSTEMS/NITROGEN CYCLE 

Ecosystem approach to characterization of the nitrogen cycle in 

a deciduous forest watershed, 1:14454 
TERRESTRIAL ECOSYSTEMS/NITROGEN FIXATION 

Significance of biological nitrogen fixation and denitrification in 

a deciduous forest ecosystem, 1:14643 (CONF-7405 13-) 
TERRESTRIAL ECOSYSTEMS/NUTRIENTS 

Quantity and distribution of four nutrient elements in high- 
elevation forest ecosystems, Balsam Mountains, North 
Carolina, 1:14642 (CONF-740513-) 

Seasonal nutrient dynamics of foliage and litterfall on Walker 
Branch Watershed, a deciduous forest ecosystem, 1:14433 
(ORNL/TM-S254) 

TERRESTRIAL ECOSYSTEMS/PLANT GROWTH 

Mineral cycling strategies of two deciduous and two evergreen 
tree acest on a southern Appalachian watershed, 1:14644 
(CONF-7405 13-) 

TERRESTRIAL ECOSYSTEMS/RADIONUCLIDE KINETICS 

Base-line data on everglades soil-plant systems: elemental 
Suereee. biomass, and soil depth, 1:14451 (CONF- 

7405 13-) 

Interactions of the NAEG information support project with other 
projec, 1:14441 (CONF-760210-1) 

TERRESTRIAL ECOSYSTEMS/RADIONUCLIDE MIGRATION 

Aspects of mineral-nutrient cycling in a southern mixed- 
hardwood forest in North Central Florida, 1:14452 (CONF- 
7405 13-) 

Interactions of the NAEG information support project with other 
projects, 1:14441 (CONF-760210-1) 

TERRESTRIAL ECOSYSTEMS/RESEARCH PROGRAMS 

Proceedings of the National Environmental Research Park 
symposium, Idaho Falls, Idaho, October 22, 1974, 1:14334 
(CONF-741053-) 

TEST FACILITIES 

High-energy neutron spectra at the LAMPF radiation effects 
facility, 1:15344 

Shock and vibration testing of an MX-missile upper-stage solid 
propellant rocket motor [project order No. SAMSO/ERDA-S- 
MNN-S51]. ress report, June 11, 1975-January 31, 1976, 
1:13865 (UCID-17039-1) 

TEST FACILITIES/DESIGN 

Considerations of test facility requirements for CTR surface 
science experiments, 1:15282 (ANL/CTR-75-4) 

Design of an extremely versatile, high-flux [~10'* n/(cm? sec)] 
radiation test facility for CTR, 1:15343 

Field test demonstration rig (11 Sep 1972) (Engineering 
Materials) (Subterrene penetrator), 1:13874 (CAPE-2420) 

Technical critique on radiation test facilities for the CTR surface 
and materials program, 1:15286 (ANL/CTR-75-4) 

Tower stem for 114 mm corer (17 Dec 1973) (Engineering 
Materials) (Subterrene penetrator), 1:13875 (CAPE-2419) 

TESTES/BIOLOGICAL RADIATION EFFECTS 

Actinide carcinogenesis: a direct or an indirect radiation effect 

yo = apa on liver and testes cells in dogs and rodents), 
TESTES/RADIATION DOSES 
Radiation dose to mouse testes from Pu, 1:14746 


TEXAS A AND M CYCLOTRON/ELECTRON BEAM ION 
SOURCES 
Current results from the Texas A and M electron beam ion 
source, 1:14022 
TEXTILES/SURFACE FINISHING 
Electron curing of surface coatings, 1:13998 (CONF-741040- 


P2) 
THALLIUM 195/ENERGY LEVELS 
Nuclear chemistry (ORNL Chemistry Division Annual 
R for period ending Nov. 1, 1975), 1:13847 (ORN 


THALLIUM 198/ENERGY LEVELS 

Radiations from the decay of Pb, 1:15063 (COO-1779-49) 
THALLIUM 199/ENERGY LEVELS 

Decay of Pb (Decay scheme), 1:15062 (COO-1779-49) 
THALLIUM 201/ENERGY LEVELS 

Decay of *'Pb, 1:15061 (COO-1779-49) 
THALLIUM 201/ENERGY-LEVEL 

Decay of ®'Pb, 1:15061 (COO-1779-49) 
THALLIUM 202/ENERGY LEVELS 

New information about the Pb isomers, 1:15064 (COO-1779-49) 
THALLIUM ISOTOPES/NEUTRON REACTIONS 

Production of isomers by the cyclic activation method (14.8 

MeV; isomeric cross section ratios), 1:15013 (CONF-740701- 


) 
THERMAL DIFFUSIVITY/MEASURING METHODS 

Dimensional considerations for the pulse method of measuring 
thermal diffusivity, 1:14317 (SAND-75-0576) 

THERMAL EFFLUENTS/BIOLOGICAL EFFECTS 

Body temperature change characteristics of Lake Michigan 
fishes (Alosa pseudoharengus, Salmo trutta, S. gairdneri, 
Salvelinus Lontinalis, Cyprinus Carpio; Point Beach Reactor), 
1:14525 (ANL-75-3(Pt.3)) 

Body temperatures of fish feeding in the Point Beach thermal 
discharge, 1:14526 (ANL-75-3(Pt.3)) 

Characteristics of temp sensitive fish tags used in 1974, 
1:14523 (ANL-75-3(Pt.3)) 

Comparison of the movement and recapture of salmonid fishes 
tagged at two power plants (Point Beach Nuclear Plant; 
Waukigan Power Plant), 1:14520 (ANL-75-3(Pt.3)) 

Developments in underwater radiotelemetry and preliminary fish 
tracking in thermal plumes, 1:14471 (ANL-75-3(Pt.3)) 

Discharge residence of TLD tagged fish (Point Beach Reactor), 
1:14524 (ANL-75-3(Pt.3)) 

Effect of plume residence on the accumulation of "Cs by Lake 
Michigan salmonids (Salmo trutta, S. gairdneri, Oncorhynchus 
tshawytscha), 1:14528 (ANL-75-3(Pt.3)) 

Effects of season, location, and discharge type on fish 
distribution and density in thermal plumes (Point Beach 
Reactor, Waukegan Power Plant), 1:14522 (ANL-75-3(Pt.3)) 

Growth of plume ‘resident’ fishes in Lake Michigan (Salmo 
trutta, S. gairdneri, Oncorhyndrus tshawytscha), 1:14527 
(ANL-75-3(Pt.3)) 

Origin of fin-clipped salmonids collected at two thermal 
discharges on Lake Michigan, 1:14521 (ANL-75-3(Pt.3)) 

Radiological and Environmental Research Division annual 
report, January-December 1974. Ecology, 1:14585 (ANL-75- 


3(Pt.3)) 
THERMAL EFFLUENTS/ENVIRONMENTAL EFFECTS 
Thermal stress in Thalassia tetudinum, 1:14531 (TID-26952) 
THERMAL EFFLUENTS/PLUMES 
Developments in underwater radiotelemetry and preliminary fish 
tracking in thermal plumes, 1:14471 (ANL-75-3(Pt.3)) 
THERMAL ENERGY STORAGE EQUIPMENT/DESIGN 
Survey of high temperature thermal energy storage, 1:13397 
(SAND-75-8063) 
THERMAL ENERGY STORAGE EQUIPMENT/ECONOMICS 
Survey of high temperature thermal energy storage, 1:13397 
(SAND-75-8063) 
THERMAL ENERGY STORAGE EQUIPMENT/REVIEWS 
Survey of high temperature thermal energy storage, 1:13397 
(SAND-75-8063) 
THERMAL INSULATION/COST 
Home heating conservation alternatives and the solar collector 
industry, 1:13519 (FEA/B-76/182) 
THERMAL INSULATION/ECONOMICS 
Industrial thermal insulation: an assessment, 1:13557 
(ORNL/TM-5283) 
THERMAL INSULATION/ENERGY CONSERVATION 
Home heating conservation alternatives and the solar collector 
industry, 1:13519 (FEA/B-76/182) 
THERMAL INSULATION/PERFORMANCE 
Industrial thermal insulation: an assessment, 1:13557 
(ORNL/TM-5283) 
THERMAL INSULATION/RESEARCH PROGRAMS 
Industrial thermal insulation: an assessment, 1:13557 
(ORNL/TM-5283) 
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THERMAL INSULATION/RETROFITTING 
Home heating conservation alternatives and the solar collector 
industry, 1:13519 (FEA/B-76/182) 
THERMAL POLLUTION 
(Environmental temperature rise due to waste heat di: ) 
THERMAL POLLUTION/MATHEMATICAL MODE 
Transient three-dimensional modeling of temperature 
distributions in rivers with and without thermal discharges, 
1:14530 (PB-240521) 
THERMAL POLLUTION/MEETINGS 
Water for the human environment. Volume IV. Special sessions. 
Proceedings of the first world con on water resources, 
Chicago, Illinois, September 24-28, 1973, 1:14532 
THERMAL POLLUTION/MONITORING 
Comparison of thermal scanning and in situ techniques for 
monitoring thermal discharges, 1:14402 
THERMAL POWER PLANTS 
See also GEOTHERMAL POWER PLANTS 
THERMAL POWER PLANTS/AC SYSTEMS 
Design of ac auxiliary power distribution systems for large TVA 
thermal t generating plants, 1:12937 
mands made on production equipment and on compili 
algorithms of automated in automatic 
systems of generating units, 1:12911 
oe of the state of automation of the power industry, 
THERMAL POWER PLANTS/COMBINED CYCLES 
Fuel grade methanol from coal for er generation, 1:12722 
or POWER PLANTS/CO OL SYSTEMS 
mands made on production equipment and on compili 
algorithms of automated logical in automatic 
systems of generating units, 1:12911 
THERMAL POWER PLANTS/ENVIRONMENTAL EFFECTS 
Waste heat from power plants: effect of discharged cooling 
water, 1:12916 
THERMAL POWER PLANTS/NITROGEN OXIDES 
Assessment of catalysts for control of NO/sub x/ from stati 
zen lants. Phase 1, Volume I. Final report, 1:14372 (PB- 
) 
Assessment of catalysts for control of No/sub x/ from stationary 
wer plants. Phase 1, Volume II. Data bank citation indices. 
inal report, 1:14373 (PB-239746) 
THERMAL POWER PLANTS/SITE SELECTION 
Ecological characteristics of the Boardman site and envi 
Morrow County, Oregon. Final report, 1:14456 (PB-241071) 
THERMAL POWER PLANTS/THERMAL EFFLUENTS 
Waste heat from power plants: effect of discharged cooling 
water, 1:12916 
THERMAL POWER PLANTS/WASTE HEAT 
Waste heat vs conventional systems for greenhouse 
environmental control: an economic assessment, 1:12914 
(ORNL/TM-5069) 
THERMAL REACTORS/FISSION PRODUCTS 
Radioactive decay heat analyses, 1:13149 
Sensitivity of the afterheat from *°U and **Pu thermal fission to 
errors in fission product nuclear data, 1:13150 
THERMAL STRESSES/ENVIRONMENTAL EFFECTS 
Thermal stress in Thalassia tetudinum, 1:14531 (TID-26952) 
THERMIONIC CONVERTERS/DESIGN 
Cold fuel thermionic converter (Patent; radioisotope heat 
source), 1:12650 
THERMOCOUPLES/ERRORS 
Temperature measurement errors with type K (Chromel vs 
Alumel) thermocouples due to short-ranged ordering in 
Chromel, 1:14268 
THERMOCOUPLES/TIMING PROPERTIES 
Analytical methods for interpreting in situ measuremenis of 
response times in thermocouples and resistance thermometers, 
1:14242 (ORNL/TM-4912) 
THERMODYNAMIC CYCLES/EFFICIENCY 
To ping and cles, 1:15259 
G NERATORS/RADIOISOTOPE HEAT 
Performance of multihundred-watt fueled-sphere assemblies in 
the safety verification test, 1:12648 (LA-6082) 
THERMOELECTRIC GENERATORS/USES 
Cold regions isotope applications, 1:12654 
THERMOLUMINESCENT DOSEMETERS/CALIBRATION 
Radiation protection: theoretical studies of x-ray attenuation in a 
simulated chest wall, 1:15120 (UCRL-5007-75-1) 
THERMOLUMINESCENT DOSEMETERS/READOUT 
SYSTEMS 
Semiautomatic dosimeter loader, 1:14174 (UCID-17040) 
THERMOLUMINESCENT DOSEMETERS/SPECIFICATIONS 
Characteristics of temperature-sensitive fish tags used in 1974, 
1:14523 (ANL-75-3(Pt.3)) 
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See also ASTRON 
BASEBALL DEVICES 
ORMAK DEVICES 
THERMONUCLEAR DEVICES/DATA ACQUISITION 
SYSTEMS 
Data acquisition eo 1:15173 
THER UCLEAR FUELS/COMPRESSION 
lon-beam compression of thermonuclear pellets, 1:15269 
THERMONUCLEAR FUELS/COMPUTER CALCULA 
Concernin ze! gain pellets for laser fusion, 1:15252 
(UCRL-77422) 
THERMONUCLEAR FUELS/FABRICATION 
Fabrication and characterization of laser fusion targets, 1:15250 
(UCRL-76679) 
THERMONUCLEAR FUELS/PERFORMANCE 
Concernin — gain pellets for laser fusion, 1:15252 
(UCRL-77422) 
Effects of cyclotron radiation in magnetically-confined p-"'B 
reactors, 1:15251 (UCRL-77167) 
THERMONUCLEAR FUELS/REVIEWS 
Introduction to tritium technology, 1:15253 
THERMONUCLEAR REACTIONS/NEUTRON SPECTRA 
Energy spectra of fusion neutrons from plasmas driven by 
reacting ion beams, 1:15256 
THERMO) LEAR REACTOR MATERIALS/HYBRID 
SYSTEMS 
Pacific Northwest on controlled 
thermonuclear reactor , October 1975-December 
1975 (Fusion-fission hybrid systems research), 1:15238 
(BNWL-1939-2) 
THERMONUCLEAR REACTOR MATERIALS/IMPURITIES 
X-ray impact induced desorption of gases from surfaces, 
1:15325 (CONF-760209-15) 
THERMONUCLEAR REACTOR MATERIALS/ION 
IMPLANTATION 
H, D and T profiling by time-of-flight, 1:15328 (UCID-17002) 


Calculated composition changes of some refractory metals in a 
fusion reactor environment, 1:15348 

Ceramic materials for fusion, 1:15339 

Design of an extremely versatile, high-flux [~10"* n/(cm? sec) ] 
radiation test facility for CTR, 1:15343 

Design of irradiation experiments for fusion reactor materials, 
1:15285 (ANL/CTR-75-4) 

DT fusion neutron irradiation of ANL electron microscopy 
samples, LLL ‘‘tritium-tricked’’ niobium, LLL Al,O,, SiC, and 
B,C, and an LLL sputtering experiment, 1:15329 (UCID- 
17062) 

DT fusion neutron irradiation of BNL-LASL superconductor 
wires, BPNL molybdenum and nickel, UW-LLL 7 puriry 
metallic foils, LLL niobium, LLL supracil, and LLL aluminum 
tensile specimens, 1:15330 (UCID-17078) 

Evaluation of fission reactors for CTR materials development, 
1:15345 

Investigation of neutron radiation effects in structural materials 
for CTR use, 1:15283 (ANL/CTR-75-4) 

Need for neutron radiation damage information from the 
viewpoint of the fusion reactor designer, 1:15284 (ANL/CTR- 
75-4) 

THERMONUCLEAR REACTOR MATERIALS/MEETINGS 

Proceedings of the international conference on radiation test 
facilities for the CTR surface and materials program, Argonne, 
Illinois, July 15-18, 1975, 1:15280 (ANL/CTR-75-4) 

THERMONUCLEAR REACTOR MATERIALS/NEUTRON 

REACTIONS 

Calculated composition changes of some refractory metals in a 
fusion reactor environment, 1:15348 

High-energy displacement cascades from nonelastic neutron 
reactions, 1:15346 

Sputtering of vanadium and niobium under 14.1 MeV neutron 
impact, 1:15326 (CONF-760209-16) 

THERMONUCLEAR REACTOR MATERIALS/NEUTRON 

SOURCES 

High-energy neutron spectra at the LAMPF radiation effects 
acility, 1:15344 

THERMONUCLEAR REACTOR MATERIALS/PHYSICAL 

RADIATION EFFECTS 

Characteristics of 15 MeV and-fission neutron damage in 
niobium, 1:15322 (CONF-760209-6) 

Effects of irradiation electrical properties of insulators for CTR, 
1:15336 

Neutron damage calculations in Cu, Nb, and Au to 32 MeV: 
application to ae deuteron-breakup neutron 
sources, 1:15321 (CONF-760209-5 ) 
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Radiation blistering of Nb implanted sequen with helium 
——— energies (3-500 keV), 1:15323 (CONF- 
-13) 


Status of CTR radiation recret studies: highlights of the 1975 
Gatlinburg meeting, 1:1534 
THERMONUCLEAR REACT OR MATERIALS/RESEARCH 
PROGRAMS 


=e fusion reactor technology (Studies on 


rogen-isotope-CTR-blanket systems and 
rmeation of h ), 1:13795 
{ORNL- S111) 


THERMONUCLEAR REACTOR MATERIALS/REVIEWS 

Projected material requirements for conceptual CTR design, 
1:15320 (BNWL-SA-5485) 

THERMONUCLEAR REACTOR MATERIALS/SWELLING 

Reduction of surface erosion caused by helium blistering in 
sintered —— lium and sintered aluminum powder, 1:15324 
(CONF-760209-14) 

THERMONUCLEAR REACTOR WALLS/ION IMPLANTATION 

Diffusivity probing in deuterium-implanted materials with the 
*H(d, n)*He reaction, 1:15341 

Helium implantation effects i in SAP and aluminum, 1:15327 
(SAND-75-8756) 

THERMONUCLEAR REACTOR WALLS/PHYSICAL 

RADIATION EFFECTS 

of the use of energetic ions to study radiation effects, 
1:15318 (ANL/CTR- 78-4) 

Temperature and fluence ~~ ine for a type 316 stainless- 

steel CTR first wall, 1:13685 
THERMONUCLEAR REACTOR WALLS/SHIELDING 

Hydrogen attack of fusion reactor first walls made of graphite, 

1:15340 
THERMONUCLEAR REACTOR WALLS, 

Conditions of vacuum physics for selection of the material of 
first wall and diaphragm of the demonstration thermonuclear 
reactor-tokamak (T-20), 1:15347 (ANL-Trans-1031) 

Reduction of neutral particle emission into a CTR plasma by use 
of honeycomb walls, 1:15338 

THERMONUCLEAR REACTOR WALLS/SWELLING 

Swelling studies of vanadium and vanadium-1 wt % titanium 
alloy using ion simulation techniques, 1:15279 
(ANL/AP/CTR/TM-26) 

THERMONUCLEAR REACTORS 

(For use in cases where certain aspects of either hypothetical or 
real thermonuclear reactors are discussed.) 

See also THERMONUCLEAR REACTOR WALLS 
THERMONUCLEAR REACT ORS/CYCLOTRON RADIATION 
Effects of cyclotron radiation in ti fined p-'"'B 

reactors, 1:15251 (UCRL-77167) 
THERMONUCLEAR REACTORS/DESIGN 

Conceptual design of a series of laser-fusion power plants of 100 

to 3 MW(e), 1:15232 
THERMONUCLEAR REACTORS/ENERGY STORAGE 

Superconducting magnetic and inertial energy pulsed power 

systems, 1:15248 (ANL/CTR-75-4) 
THERMONUCLEAR REACTORS/HYBRID SYSTEMS 

Pacific Northwest Laboratory report on controlled 
thermonuclear reactor technology, October 1975-December 
1975 (Fusion-fission hybrid systems research), 1:15238 
(BNWL-1939-2) 

THERMONUCLEAR REACTORS/LASER IMPLOSIONS 

Commercial ts of laser fusion, 1:15271 

aa LEA AR REACTORS/LASER-PRODUCED 

Laser-fusion electric generating stations based on the 
magnetically protected reactor cavity, 1:15274 

Systems analysis of laser-fusion power plants, 1:15275 

Trade-offs in laser-fusion power systems: module size, 1:15276 

THERMONUCLEAR REACTORS/MEETINGS 

Pulsed fusion reactors. Conference held at Erice-Trapani, Sicily, 

Italy, September 9-20, 1974, 1:15179 
THERMONUCLEAR REACTORS/NEUTRON FLUX 
Dosimetry related to controlled thermonuclear research, 


1:15333 
THERMONUCLEAR REACTORS/PLANNING 
Effect of the support of multiple magnetic confinement schemes 
ER ram for fusion reactor materials, 1:15335 
THERMON CLEAR REACTORS/RADIATION HAZARDS 
Tritium permeation through materials for steam generator 
systems, 1:15258 
THERMONUCLEAR REACTORS/REMOTE CONTROL 
Remote a in a Fusion Engineering Research Facility 
(FERF), 1:15334 
THERMONUCLEAR REACTORS/REVIEWS 
Fusion reactor, 1:15229 (INIS-mf-2006) 


Chemistry in su 
equilibrium in 


THERMONUCLEAR REACTORS/TRANSPORT THEORY 
CTR parameter studies using multigroup diffusion equations, 
1:15185 
THERMONUCLEAR WEAPONS 
See NUCLEAR WEAPONS 
THERMOPLASTICS/FRACTURE PROPERTIES 
Photoelastic study of the dynamic fracture behavior of Homalite 
100, 1:13722 (NUREG-75/107) 
THICKNESS GAGES/DESIGN 
Coating thickness measurements using semiconductor photon 
detectors, 1:14217 (Y-DA-6629) 
Heat shield ablation sensor utilizing CdTe gamma detectors, 
1:14220 
Prototype gauge for measuring contour and wall thicknesses of 
hemispherical parts (Interferometer), 1:14243 (RFP-2468) 
THIOCYANATES/POTENTIOMETRY 
Complex formation between silver and thioc te ions in 
ueous solutions, 1:13806 1006) 
THIOCY ANATES/SOLUBIL 
Complex formation between -. oe and thiocyanate ions in 
ueous solutions, 1:13806 (UCRL-Trans-1 1006) 
THIO) ERS 
See SULFIDES 
THIOLS/BIOLOGICAL EFFECTS 
Increased cytolytic T lymphocyte activity induced by 2- 
mercaptoethanol in mixed leukocyte pte kinetics and 
onda mechanisms of action, 1:14572. 


= CHEST 
THORIUM/SOLVENT EXTRACTION 
Selected studies in HTGR reprocessing development, 1:12594 
(ORNL/TM-5328) 
THORIUM 232/BIOLOGICAL RADIATION EFFECTS 
Cytogenetic effe =ts of internal alpha emitters on human 
lym ytes, 1:14723 
THORIUM 232/ENERGY-LEVEL TRANSITIONS 
Nuclear chemistry (ORNL Chemistry Division Annual 
ort for period ending Nov. 1, 1975), 1:13847 (ORNL- 
111) 


THORIUM 232/NEUTRON REACTIONS 
Compilation of yields from neutron-induced fission of **Th, 
4 , ™7Np, and measured radiochemically at 
Los Alamos, 1:15077 (LA-6129) 
Nuclear chemistry (ORNL Chemistry Division Annual Progress 
Report for period ending Nov. 1, 1975), 1:13847 (ORNL- 


5111) 
THORIUM 232/RADIOMETRIC ANALYSIS 
In situ gamma-ray measurement eee ee) detectors, 1:14196 
THORIUM 232/ROTATIONAL STA 
Nuclear chemistry (ORNL Chemistry Division Annual — 
Report for period ending Nov. 1, 1975), 1:13847 (ORNL- 
5111) 
THORIUM 233/ENERGY LEVELS 
Nuclear chemistry (ORNL Chemistry Division Annual P 
sttiy for period ending Nov. 1, 1975), 1:13847 (ORNL- 


THORIUM COMPLEXES/CRYSTAL STRUCTURE . 

Chemistry of transuranium elements, 1:13852 (ORNL-S1 11) 

THORIUM ORES/EXPLORATION 

Radium accumulation in animal thyroid glands: a possible 
method for uranium and thorium prospecting, 1:12570 
(BNWL-SA-5560) 

THORIUM ORES/GEOLOGICAL SURVEYS 

Radioactive mineral occurrences in Nevada, 1:12566 (NBMG- 
Bull.-81) 

THORIUM ORES/PROSPECTING 

Californium-252 in situ activation and photon detection 
techniques for uranium ore deposit evaluation, 1:12571 
(BNWL- SA-5561) 

Radium accumulation in animal thyroid glands: a possible 
method for uranium and thorium prospecting, 1:12570 
(BNWL-SA-5560) 

THORIUM OXIDES/REPROCESSING 

Thorium utilization program. Quarterly pi report for the 

period ending November 30, 1975, 1:12585 (GA-A-13746) 
THORIUM OXIDES/SORPTIVE PROPERTIES 

Surface chemistry, 1:13804 (ORNL-5111) 

THREE MILE ISLAND-2 REACTOR/REACTOR LICENSING 

FIND: Three Mile Island Nuclear Station, Unit 2, 1:13106 
(FIND-50320-R 1) 

THREE-BODY PROBLEM/FADDEEV EQUATIONS 

Off-shell equivalence in three-body scattering, 1:15094 

THREE-BODY PROBLEM/POLARIZATION 

—— phenomena in few-body systems, 1:15090 (LBL- 

4351) 


uu 


THREE-BODY PROBLEM/SCATTERING 
es in the three-body problem. III. Unique equations, 
THROMBOCYTES 
- See BLOOD PLATELETS 
THROMBOPOIESIS 
Megakaryocytopoiesis, 1:14565 (CONF-7603 15-2) 
THROMBOPOIESIS/BIOLOGICAL RADIATION EFFECTS 
Production, purification and assay of throm! ietin. 
i August 1, 1975-July 31, 1976 (X radiation, *S), 
1:14683 (ORO-4465-15) 
THROMBOPOIESIS/MEASURING METHODS 
Production, purification and assay of throm i 
report, Au; 1, 1975-July 31, 1976 (X radiation, 355), 
1:14683 (ORO-4465-15) 
THROMBOSIS/DIAGNOSTIC TECHNIQUES 
—— detection using '*I-fibrinogen and a CdTe probe, 
THULIUM 167/ENERGY LEVELS 
ag on deformed rare-earth nuclei, 1:15052 (COO- 
1779-49) 
THULIUM 167/ROTATIONAL STATES 
Rotational bands in '*’Tm excited by the decay of '*7Yb, 
1:15056 (COO-1779-49) 
THULIUM 169/PROTON REACTIONS 
(p,t) reaction on deformed rare-earth nuclei (35 MeV protons), 
1:15052 (COO-1779-49) 
THYMINE/BIOLOGICAL RADIATION EFFECTS 
Ultraviolet ny of nucleic acids and related 
rt, 1:14655 (COO-3276-20(82)) 
THYMINE/D MERIZ ATION 
— irradiation of nucleic acids and related 
Final ress report, 1:14655 (COO-3276-20(82)) 
THYMOC T /SURVIVAL TIME 
Fate of thymic radioactivity after local labeling with 
'5[ododeoxyuridine, 1:14601 
THYMUS/LABELLING 
Fate of thymic radioactivity after local labeling with 
'251ododeoxyuridine, 1:14601 
THYROID/GAMMA SPECTROSCOPY 
Radium accumulation in animal thyroid glands: a possible 
method for uranium and thorium prospecting, 1:12570 
(BNWL-SA-5560) 4 
THYROID/RADIATION MONITORING 
lodine-129: a study of its transport in the environment _ 
distribution in biological systems. report, June |, 
1975-May 31, 1976 (Includes '7"1), 1:14390 (COO-2450-3) 
TIDAL POWER/BIBLIOGRAPHIES 
A bibliography: citations, 1:12726 (TID-3351- 
1) 
A bibliography: indexes, 1:12727 (TID-3351- 
1P2) 


TIMING CIRCUITS 
New approach to ao fast-fast system (Coincidence 
spectrometry), 1:141 
TIMING CIRCUITS/DESIGN 
New constant fraction timing —_ with improved time 
derivation characteristics, 1:14191 
TIN/EMISSION SPECTROSCOPY 
Simultaneous determination of wear metals in lubricating oils by 
plasma-atomic emission spectrometry, 


TIN/SELF-DIFFUSION 
Diffusion coefficients in molten metals, 1:13612 (TT-74-58011) 
TIN ALLOYS/FATIGUE 
Fractography observations of — failures in titanium alloys. 
Research — (Ti-6AI-4V; Ti-6Al-2Sn-4V), 1:13622 
(AD/A-007427) 
TIN ALLOYS/MECHANICAL PROPERTIES 
Strain rate effects in brittle and tough materials. Final 
(AI-V-Ti; Al-V-Sn-Ti; Mo-Ti-U), 1:13620 (AD/A-007141) 
TIN ALLOYS/PHYSICAL RADIATION EFFECTS 
Effects of neutron irradiation on the critical current of Nb,Sn at 
high field, 1:13681 
TIN ALLOYS/SEGREGATION 
Effect of solute convection upon macrosegregation of off- 
eutectic composite growth, 1:13615 
TIN ALLOYS/SELF-D SION 
Diffusion coefficients in molten aa, 1:13612 (TT-74-58011) 
TIN ALLOYS/SUPERCONDUCTIVITY 
Flux pinning in bronze-processed Nb,Sn, 1:13655 
a in Nb,Sn by Al additions to the bronze matrix, 


TISSUE EXTRACTS/BIOLOGICAL EFFECTS 
Biological and chemical properties of a granulocytopoietic 
stimulator from core marrow cells (Effects of bone marrow 


tissue extract on granulocytopoiesis in mice), 1:14629 
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TISSUE EXTRACTS/BONE MARROW 
and chemical properties of a granulocytopoietic 
stimulator from normal marrow cells (Effects of bone marrow 
tissue extract on _— in mice), 1:14629 
TISSUE-EQUIVALENT DI 
LiF dosimetry based on radioph (RPL), 
1:14176 
TISSUE-EQUIVALENT DETECTORS/CALIBRATION 
Radiation protection: theoretical studies of x-ray attenuation in a 
simulated chest wall, 1:15120 (UCRL-5007-75-1) 
TISSUE-EQUIVALENT MATERIALS/CHARGED-PARTICLE 
TRANSPORT 
Heavy particle radiography, 1:15115 
TISSUE-EQUIVALENT MATERIALS/NEUTRON DOSIMETRY 
ment correction factor for fast-neutron dosimetry in a 
tissue-equivalent phantom, 1:15122 
in cancer therapy, 1:15114 (CONF-741040- 
) 


See also BONE MARROW 
RETICULOENDOTHELIAL SYSTEM 
SKIN 
TISSUE EXTRACTS 
TISSUES/ACTIVATION ANALYSIS 
Environment as reflected in human tissue and hair: a 
(Thermal neutron activation analysis), 1:14424 (CONF- 
740701-) 
Low dose human calcium assay in vivo via the “Ca(n,a) 
reaction, 1:13748 (CONF-741040-P2) 
Trace element analysis using charged particle techniques 
(Protons, x-ray fluorescence), 1:14352 (CONF.746701- -) 
TISSUES/AUTORADIOGRAPHY 
Tests using solid-state track detectors in 
analysis laboratories, 1:14112 (LF-tr-112) 
TISSUES/CHEMICAL ANALYSIS 
Analysis of mammalian tissue into lipid and lipid-free fractions 
using x and gamma radiation, 1:14561 
TISSUES/PHOTON TRANSMISSION SCANNING 
Measurement of soft tissue overlying bone utilizing board band 
energy spectrum techniques, 1:14153 
TISSUES/X-RAY FLUORESCENCE ANALYSIS 
Trace element analysis using charged particle techniques 
(Protons, x-ray fluorescence), 1:14352 (CONF-740701-) 
TITANATES/ELECTRICAL PROPERTIES 
Variations in the ferroelectric and piezoelectric properties of 
lead zirconate titanate ceramics containing Cr,O, additions 
(0.05 and 0.20 wt. percent Cr,O,), 1:13705 (LBL-4551) 
TITANIUM/ACTIVATION ANALYSIS 
Environmental monitoring near urban lead refineries by 
and neutron activation analysis, 1:14354 (CONF-740701-) 
TITANIUM/DIFFUSION 
Metallization on cubic boron nitride, 1:13642 (TT-74-58023) 
TITANIUM/ELECTRON COLLISIONS 
Simultaneous integral measurement of electron energy and 
charge albedos (0.1- to 1.0-MeV electrons), 1:151 
TITANIUM/EMISSION SPECTROSCOPY 
Simultaneous determination of wear metals in lubricating oils by 
plasma-atomic emission spectrometry, 
1:1378 
TITANIUM/ION IMPLANTATION 
Tensimetric, x-ray, and SEM studies of deuteron trapping in 
titanium, 1:13680 
TITANIUM/MONITORING 
Environmental monitoring near urban lead refineries by 
and neutron activation analysis, 1:14354 (CONF-740701-) 
TITANIUM/PROTON REACTIONS 
Large-P/sub perpendicular/ distribution and characteristics of 
the fireball (Cross sections), 1:14878 
TITANIUM 43/BETA-PLUS DECAY 
Search for three-particle isomeric states in “Ti and “Sc, 
1:15019 (COO-1779-49) 
TITANIUM 47/HIGH SPIN STATES 
*Sc(a, d)*’Ti reaction, 1:15023 
TITANIUM ALLOYS 
See also ALLOY-A-286 
INCONEL 702 
TITANIUM BASE ALLOYS 
TITANIUM ALLOYS/DEFORMATION 
Deformation behavior in quenched and aged beta titanium 
alloys. Technical report (Ti-20 to 40 percent), 1:13623 
(AD/A-009892 ) 
TITANIUM ALLOYS/MECHANICAL PROPERTIES 
Strain rate effects in brittle and tough materials. Final report 
(AI-V-Ti; Al-V-Sn-Ti; Mo-Ti-U ), 1:13620 (AD/A-007141) 


THREE-BODY PROBLEM/SCATTERING 218S 

alite 

n 

of 

) 

TISSUES 

4 
ess 

at 

196 

CSS 

ie 
) 


AUGUST 1976 


TITANIUM ALLOYS/PHYSICAL RADIATION EFFECTS 
Swelling studies of vanadium and vanadium-| wt % titanium 
alloy using ion — techniques, 1:15279 


T 
Physical metallurgy of FeTi hydride and its behavior in a 
hydrogen container, 1:12683 
TITANIUM ALLO S/SORPTIVE PROPERTIES 
Behavior of iron titanium hydride test beds: long-term effects, 
heat transfer, and modeling, 1:12684 
Ph metallurgy of FeTi hydride and its behavior ina 
ydrogen storage container, 1:12683 
Prototype hydrogen automobile using a metal hydride, 1:12706 
Titanium alloy hydrides: their properties and applications 
parte ad — y/, M = transition, metal, Mn in this 
y), 1: 
TITANIUM BASE 


Direct brazing of ceramics, metals 
(Brazin; alloys Ti--25 4 percent V Ti--Zr-- 
GE), 1: (ORNL, -5195) 


TITANIUM BASE ALLOYS/ELECTRON BEAM WELDING 
Electron beam welding of structural aircraft components, 
1:13598 (CONF-741040-P2) 
TITANIUM BASE ALLOYS/FATIGUE 


Effect of a thin diffused solute layer on the nucleation of fatigue 


cracks. Final report (Ti-6Al-4V), 1:13619 (AD/A-005722) 


Fractography observations of fatigue failures in titanium alloys. 
Research memo. (Ti-6AI-4V; Ti-6Al-2Sn-4V), 1:13622 
(AD/A-007427) 


TITANIUM BASE ALLOYS/GRAIN REFINEMENT 
Grain refinement of titanium alloys. Final technical report, May 
73-Jun 1974, 1:13596 (AD/A-008532) 
TITANIUM CARBIDES/COMPACTING 
Explosive compaction of ceramic and metal powders and 
mixtures thereof, 1:13603 (UCRL-Trans-10761) 
TITANIUM COMPOUNDS/ELECTRON SPIN RESONANCE 
Electron paramagnetic resonance studies of the relaxation of 
ci r (11), titanium (III) and vanadyl ions in solution, 
1:13798 (LBL-4162) 
ba COMPOUNDS/RELAXATION 
tic resonance studies of the relaxation of 
r (11), titanium (Il) and ions in solution, 
"copper (LBL-4162) 
TITANIUM HYDRIDES/NUCLEAR MAGNETIC RESONANCE 
NMR studies of structure and diffusion in metal hydrides, 
1:12686 
TITANIUM HYDRIDES/PHASE STUDIES 
NMR studies of structure and diffusion in metal hydrides, 
1:12686 
TITANIUM OXIDES/ACTIVATION ANALYSIS 
Accuratg determination of major oxygen in i ic and 
organic reagents and industrial materials as a check of purity 
and stoichiometry, 1:13747 (CONF-741040-P2) 
TITANIUM OXIDES/CRYSTAL FIELD 
Crystal field wins g in Ti,O, via EPR pippcmencery. 1:13699 
TITANIUM OXIDES/SORPTIVE PROPERTIES 
a chemistry, 1:13804 (ORNL-5111) 


(Trinitrotoluene.) 
TNT/THERMODYNAMIC PROPERTIES 
Enthalpies of formation and calculated detonation properties of 
some thermally stable explosives (22 experimental organic 
ex! TNT), 1:14323 
TNTR- 
See KIWLTNT REACTOR 
ADS 


See FROGS 
TOBACCO SMOKES/BIOLOGICAL EFFECTS 
Bio-organic analysis, 1:13778 (ORNL-5100) 
Dotriacontane-16,17-'*C distribution pattern in the respiratory 
system of two hamster yp after passive exposure to 
radioactive labelled smoke, 1:14627 
Effects on inhaled uranium mine air contaminants in beagle 
dogs, 1:14619 
Morphogenesis of experimental lung tumors in hamsters: the 
effects of carrier dust (Diethylnitrosamine, 7/su 
dibenz(c,g) carbazole, dibenz(a,i) 1:3 
TOBACCO SMOKES/CARCINOGEN 
= hogenesis of experimental tumors the 
ects of carrier dust (Diethylr H/- 
carbazole, dibenz(a, i) yrene), 14 26 
SMOKES/CHEMICAL ANALYSIS 
ic analysis, 1:13778 (ORNL-5100) 
TOKAM AK DEVICES/BREEDING BLANKETS 
Nuclear design of the blanket/shield — for a Tokamak 
Experimental Power Reactor, 1:1524 


waist frequency signals using serial analog memories, 
3 (LBL- 2468) 


TOKAMAK DEVICES/FIRST WALL 
Effect of plasma physics on choices of first wall materials and 
structures for a reactor, 1:15237 (ANL/CTR- 
75-4) 
TOKAMAK DEVICES/HELICAL INSTABILITY 
Magnetic braiding due to weak pemneny. 1:15211 
TOKAMAK DEVICES/IMPURITI 
ISX Tokamak as a radiation test facility for surface studies, 
1:15306 (ANL/CTR-75-4) 
Potential of driven tokamaks as thermonuclear reactors, 1:15153 
of of a hydrocyanic acid 
ti unctioning and ications of a ic 
1:15194 Prone. 114) 
Cross-section sensitivity of the energy deposition and radiation 
damage in the coral field coil of a tokamak experimental 
power reactor, 1:15245 
Uncertainties in calculated heating and radiation damage in the 
toroidal field coil of a tokamak experimental power reactor 
retin neutron cross-section errors, 1:15242 (ORNL/TM- 
) 
TOKAMAK DEVICES/MAGNETIC FIELDS 
Destruction of magnetic surfaces in tokamaks by current 
perturbations, 1:15244 
TOKAMAK f 
Nonlinear, three-dimensional 
noncircular tokamaks, 1:15157 
TOKAMAK DEVICES/NEUTRAL ATOM BEAM INJECTION 
Enhanced penetration of neutral-beam-inj ions — i 
asymmetric toroidal-field ripple, 1:15139 (MATT-1206) 
DEVICES/NEUTRON SOURCES 
ing-ion tokamak neutron source for large-area 
radiation studies, 1:15308 (ANL/CTR-75-4) 
TOKAMAK DEVICES/PHYSICAL RADIATION 
TEXTOR-p t for p wall-i ction, 1:15307 
( ANL/CTR-75-4) 
Tokamak engineering test reactor, 1:15309 (ANL/CTR-75-4) 
TOKAMAK DEVICES/PLANNING 
Argonne Tokamak experimental power reactor studies, 1:15233 
Results from Oak Ridge Tokamak experimental power reactor 
scoping study, 1:15235 
Review of the General Atomic experimental power reactor 
systems studies, 1:15234 
TOKAMAK DEVICES/PLASMA DIAGNOSTICS 
Fast neutral measure of ion temperature in large tokamaks, 
1:15169 
TOKAMAK DEVICES/PLASMA INSTABILITY 
Current penetration and plasma disruption, 1:15210 
Resistive instabilities in a tokamak, 1:15215 
TOKAMAK DEVICES/SHIELDING 
Nuclear design of the blanket/shield system for a Tokamak 
Experimental Power Reactor, 1:15241 
TOKAMAK DEVICES/THERMONUCLEAR REACTIONS 
Ignition of large tokamak plasmas by a propagating 
thermonuclear burn, 1:15255 
TOLUENE/BIOLOGICAL EFFECTS 
Role for deoxyribonucleic acid ligase in deoxyribonucleic acid 
lymerase I-dependent repair synthesis in toluene-treated 
herichia coli (X radiation), 1:14661 
TOLUENE/POSITRONIUM CHEMISTRY 
Effect of solvents on the stability of positronium complexes in 
solution, 1:14830 
TOLUENE/RECYCLING 
Toluene recycle in the synthesis of TATB. Progress 
1975, 1:14310 (MHSMP-76-5L} 
TONSILS 
See LYMPHATIC SYSTEM : 
TOROIDAL THETA PINCH DEVICES/DESIGN 
heres toroidal reactor (Engineering design studies), 
1:15231 
TORY-2C REACTOR/REACTOR DISMANTLING 
Safety analysis report for Tory II-C fuel recovery, 1:13264 
(NVO-164) 
TOTAL-ABSORPTION SPECTROMETERS 
See SHOWER COUNTERS 
TOXINS/CRYSTAL STRUCTURE 
Chemical physics, 1:13803 (ORNL-5111) 
TRACE AMOUNTS/ABSORPTION SPECTROSCOPY 
baa agen content of human scalp hair (Neutron activation 
seoet} atomic absorption spectrometry), 1:14425 (CONF- 
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TRACE AMOUNTS/ACTIVATION ANALYSIS 


TRACE AMOUNTS/ACTIVATION ANALYSIS 
Trace-element content of human scalp hair (Neutron activation 
ee: atomic absorption spectrometry), 1:14425 (CONF- 


AMOUNTS/CHEMICAL ANALYSIS 
namics of permeable membranes in microwav r 
(For trace gas monitoring), 1: 14252 KUCID. 


7) 
TRACER TECHNIQUES 
Application of radionuclides in the study of sediment transport 
and treatment of waste effluents, 1:12646 
TRACK DETECTORS (DIELECTRIC) 
See DIELECTRIC TRACK DETECTORS 
TRAINS/PROPULSION 
Linear railroad rolling stock to power DOT's high-speed 
research vehicles., 1:13570 
TRANS 104 ELEMENTS 
See also ELEMENT 105 
ELEMENT 106 
TRANS 104 ELEMENTS/CHEMICAL PROPERTIES 
Search for new elements: the projects of today in a larger 
perspective, 1:15070 
TRANS 104 ELEMENTS/NATURAL OCCURRENCE 
Nuclear chemistry (ORNL Chemistry Division Annual 
Report for period ending Nov. 1, 1975), 1:13847 (ORNL- 


S111) 

TRANS 104 ELEMENTS/NUCLEAR PROPERTIES 
Berkeley new element program, 1:15072 (LBL-4346) 

TRANS 104 ELEMENTS/SYNTHESIS 
Cluster transfer reactions for producing exotic nuclei, 1:15071 

(COO-1779-49) 
Search for new elements: the projects of today in a larger 
rspective, 1:15070 
TRANSDUCERS/DESIGN 
Electromagnetic ultrasonic transducer for generating and 
detecting longitudinal waves (with a poe 5 amount of radially 
larized transverse wave), 1:13987 
TRANSFER (MASS) 
See MASS TRANSFER 

TRANSFERASES 

See also PHOSPHOTRANSFERASES 

TRANSFERASES/BIOASSAY 
Rapid technique for the estimation of polynuc 

adenylyltransferase and ribonucleic acid in plant 
tissues (Zea mays), 1:14559 

TRANSIENT REACTOR TEST FACILITY 
See TREAT REACTOR 

TRANSISTOR AMPLIFIERS/DESIGN 

Transistor design considerations for low-noise preamplifiers, 
1:14136 
TRANSISTORS 
See also FIELD EFFECT TRANSISTORS 
MOS TRANSISTORS 
PHOTOTRANSISTORS 

TRANSISTORS/PHYSICAL RADIATION EFFECTS 

Electrical pulse burnout of transistors in intense ionizing 
radiation, 1:14232 

a dosimetry on earlier damage equivalence ratios, 
1:14 

TRANSITION ELEMENT ALLOYS/MAGNETIC PROPERTIES 

Low-temperature magnetic studies on various substituted rare 
earth (R)-transition metal (T) compounds RT;, 1:13649 
TRANSPLUTONIUM ELEMENTS 
See also AMERICIUM 
BERKELIUM 
CALIFORNIUM 
CURIUM 
EINSTEINIUM 
NOBELIUM 
TRANS 104 ELEMENTS 

TRANSPLUTONIUM ELEMENTS/CRYSTAL STRUCTURE 
Chemistry of transuranium elements, 1:13852 (ORNL-5111) 

TRANSPLUTONIUM ELEMENTS/OXYGEN 16 REACTIONS 
Cluster transfer reactions for producing exotic nuclei, 1:15071 

(COO-1779-49) 
TRANSPORT THEORY 
See also GAMMA TRANSPORT THEORY 
NEUTRON TRANSPORT THEORY 

TRANSPORT THEORY/RESEARCH PROGRAMS 

Theoretical Division annual report, FY 1975 (LASL), 1:14974 
(LA-6193-PR) 

TRANSPORTATION SYSTEMS/ENERGY CONSERVATION 
Five-year program planning document for end-use energy 
conservation research, development, and demonstration, 
1:13427 (PB-240406) 

Mass transit and energy conservation, 1:13535 (PB-246232) 
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Office decentralization through t 
for transportation and baton. 1:13421 (CONF. $06125- 
) 

Tel ications substitutability for travel: an ene’ 
conservation TION SYS 1:13418 (COM-75-10785) 

TRANSPORT A ION SYSTEMS/ENERGY CONSUMPTION 
Tele ications substitutability for travel: an energy 

potential, 1:13418 (COM-75-10785) 

TRANSPORTATION SYSTEMS/ENERGY MODELS 

ion phenomena, 1:1354 

TRANS RTATION SYSTEMS/GOVERNMENT POLICIES 
Mass transit and energy conservation, 1:13535 (PB-246232) 

ighway statistics: 1974, 1:13539 
TRANSURANIUM ELEMENTS 
See also NEPTUNIUM 
PLUTONIUM 
TRANSPLUTONIUM ELEMENTS 

TRANSURANIUM ELEMENTS/BIBLIOGRAPHIES 

Data eo the environmental aspects of the transuranics, 
1:14 

TRANSURANIUM ELEMENTS/DATA COMPILATION 

Data base on the environmental aspects of the transuranics, 
1:14395 

TRANSURANIUM ELEMENTS/DEPOSITION 

Recent animal studies on the deposition, retention and 
translocation of plutonium compounds (**Pu, **Pu), 1:14725 
(BNWL-SA-5626) 

TRANSURANIUM ELEMENTS/DIFFUSION 

Data base on the environmental aspects of the transuranics, 
1:14395 

TRANSURANIUM ELEMENTS/PRODUCTION 

Transuranium Processing Plant semiannual report of production, 
status, and plans for period ending June 30, 1975, 1:13857 
(ORNL-5084) 

TRANSURANIUM ELEMENTS/RESEARCH PROGRAMS 
Chemistry of transuranium elements, 1:13852 (ORNL-5111) 
Transuranium Processing Plant semiannual rt of production, 

status, and plans for period ending June 30, 1975, 1:13857 
(ORNL-5084) 

TRANSURANIUM ELEMENTS/RETENTION 

Recent animal studies on the deposition, retention and 
translocation of plutonium compounds (**Pu, *°Pu), 1:14725 
(BNWL-SA-5626) 

TREAT REACTOR/FUEL ASSEMBLIES 
Neutron radiography of a ~ tn subassembly, 1:13224 

TREAT REACTOR/POWER DE 
Uncertainty of test fuel | generation in TREAT, 1:13242 

TREAT REACTOR/REA R OPERATION 
Reactor development program progress report, November 1975, 

1:12997 (ANL-RDP-45) 
Reactor development program progress report, December 1975, 
1:12998 (ANL-RDP-46) 
TREAT: loss-of-flow safety experiment R7, 1:13335 
TREES 
See also PINES 

TREES/ACTIVATION ANALYSIS 
Environmental baselines by NAA of tree-ri (*Co, 

™Se, '™Ba, /sup 110m/Ag), 1:14387 (CONF-740701-) 

TREES/NUTRIENTS 
Seasonal nutrient dynamics of foliage and litterfall on Walker 

Branch Watershed, a deciduous forest ecosystem, 1:14433 
(ORNL/TM-5254) 

TREES/POPULATIONS 

a pulation structure in the southeastern United States, 
11 (EDFB-IBP-75/14) 

TREES/RADIONUCLIDE KINETICS 
Seasonal variation in radiocesium concentrations in three tree 

ies, 1:14448 (CONF-740513-) 

TRI OTOLUENE 

See TNT 
TRIPLET PARTICLES 
See QUARKS 

TRITICUM 

See WHEAT 

TRITIUM/BIOLOGICAL RADIATION EFFECTS 

Suppression of the primary immune response in rainbow trout, 
Imo gairdneri, sublethally ex to tritiated water during 
embryogenesis, 1:14724 (BN SA-5237(Rev.)) 

TRITIUM/DEUTERON REACTIO 
Fusion cross sections and te 1:15002 (COO-2218-17) 

TRITIUM/DIFFUSION 
Atmospheric tritium. Progress report, July 1, 1975-March 31, 
1976, 1:14393 (ORO-3044- 11) 

Energy programs: molten-salt reactor program, 1:13775 (ORNL- 
5100) 


Tritium permeation through materials for steam generator 
systems, 1:13736 
TRITIUM/EQUILIBRIUM 
Chemistry in su of fusion reactor technology (Studies on 
equilibrium in hydrogen-isot.pe-CTR-blanket systems and 
permeation of materials by hydrogen isotopes), 1:13795 
(ORNL-S111) 
TRITIUM/HELIUM 3 REACTIONS 
Fusion cross sections and reactivities, 1:15002 (COO-2218-17) 
TRITIUM/PERSONNEL DOSIMETRY 
Radiation protection: an unusual problem in tritium dosimetry: 
tritium in glass, 1:15121 (UCRL-5007-75-1) 
TRITIUM/PRODUCTION 
Introduction to tritium technology, 1:15253 
TRITIUM/PUMPING 
Transfer operations with tritium: a review, 1:15257 
Transfer operations with tritium: a review, 1:15254 
TRITIUM/RADIATION MONITORING 
Biochemical monitoring of water after the Cannikin event, 
Amchitka Island, Alaska, August 1974 and chemical 
monitoring from July 1972-June 1974, 1:14509 (USGS-474- 
225) 


gas-cooled reactor programs, 1:13776 


Monitor for tritium in air containing other beta emitters, 
1:14117 
TRITIUM/REMOTE HANDLING 
Gas-handling system for studies of tritium-containing materials, 
1:13893 
Tritium handling facilities at the Los Alamos Scientific 
Laboratory, 1:13894 
TRITIUM/RESEARCH PROGRAMS 
Tritium effluent control project progress report, July-September 
1975 (Tritiated liquid waste decontamination by molecular 
excitation, electrolysis of high-level tritiated water, and 
catalytic exchange detritiation studies), 1:12602 (MLM-2288) 
TRITIUM/SPIN ORIENTATION 
Ortho-para equilibrium of H,, D,, and T, (20 to 250°K), 
1:14824 (UCRL-Trans-1 1000) 
TRITIUM/TRITON REACTIONS 
Fusion cross sections and reactivities, 1:15002 (COO-2218-17) 
TRITIUM COMPOUNDS/EQUILIBRIUM 
Chemistry in support of fusion reactor technology (Studies on 
equilibrium in hydrogen-isotope-CTR-blanket systems and 
permeation of materials by hydrogen isotopes), 1:13795 
(ORNL-S111) 
TRITIUM COMPOUNDS/REMOTE HANDLING EQUIPMENT 
Gas handling system for studies of tritium-containing materials, 
1:13912 
TRITIUM COMPOUNDS/STRUCTURAL CHEMICAL 
ANALYSIS 
X-ray diffraction time-study of uranium tritide materials (To 
determine effects of *He buildup on lattice parameters), 
1:13851 (MLM-2298) 
TRITON REACTIONS/FUSION REACTIONS 
Fusion cross sections and reactivities, 1:15002 (COO-2218-17) 
TRITON REACTIONS/STRIPPING 
“Kr(t,p)"Kr and “Kr(t,p)*Kr reactions (17 MeV; differential 
cross sections, DWBA), 1:15032 
TROPOSPHERE/MONITORING 
Long-path optical monitoring of urban air pollution, 1:14374 
(UCRL-51898) 
TROPOSPHERE/RADIATION MONITORING 
Isotopic enrichment and pulse shape discrimination for 
measurement of atmospheric *’Ar, 1:14401 
TROPOSPHERE/RADIONUCLIDE MIGRATION 
— diffusion of radioactive material, 1:14814 (TU-Inf- 
05-1-74) 
TROUT/BEHAVIOR 
Comparison of the movement and recapture of salmonid fishes 
tagged at two power plants (Point Beach Nuclear Plant; 
Waukigan Power Plant), 1:14520 (ANL-75-3(Pt.3)) 


TROUT/BLOOD COAGULATION 


Effects of stress on salmonid blood clotting mechanisms, 
1:14622 (CONF-741033-) 
TROUT/DISTRIBUTION 
Origin of fin-clipped salmonids collected at two thermal 
ischarges on Lake Michigan, 1:14521 (ANL-75-3(Pt.3)) 
TROUT/GAS BUBBLE DISEASE 
Effect of gas bubble disease on lateral line function in juvenile 
steelhead trout (Response of nerves to stimuli), 1:14516 
(CONF-741033-) 
Study of the pathogenesis of gas bubble disease in steelhead 
trout (Salmo gairdneri), 1:14492 (CONF-741033-) 


TUNGSTEN ALLOYS 


Sapien and fishery observations in selected Alpine 
—— streams (Nitrogen supersaturation), 1:14488 (CONF- 
-) 
REACTIONS 
u ssion of the primary immune response in rain trout, 
gairdneri, Sublethall to tritiated water during 
embryogenesis, 1:14724 (BN L-SA-5237(Rev.)) 
TROUT/MASS REARING 
Supersaturation and fishery observations in selected Alpine 
streams (Nitrogen supersaturation), 1:14488 (CONF- 
741033-) 
utomotive turbine ceramic regenerator desi 
reliability te Progress report, July 1, 1975-September 
30, 1975, 1:13573 (COO-2630-4) 
TRUCKS/HYDROGEN FUELS 
Crash test of a liquid hydrogen automobile (Details of 
conversion of U.S. Postal Service Mail truck to hydrogen- 
fueled operation), 1:12705 
TRYPTOPHAN/DICHROISM 
Fluorescence-detected magnetic circular dichroism of 
fluorescent and nonfluorescent molecules, 1:14828 
TRYPTOPHAN/FLUORESCENCE SPECTROSCOPY 
Fluorescence-detected magnetic circular dichroism of 
fluorescent and nonfluorescent molecules, 1:14828 
TSCHEBYSCHEFF APPROXIMATION 
See POLYNOMIALS 
TUBERCULOSIS/DIAGNOSIS 
Chest fluoroscopy and neoplasia in tuberculosis patients: a 
ret ive survey. Progress report, July 1, 1975-June 30, 
1976, 1:14674 (ORO-3857-4) 
TUMOR CELLS/BIOLOGICAL RADIATION EFFECTS 
Comparative study of radiation, chemical, and aging effects on 
viral transformation. Annual progress report, 1975, 1:14659 
(ORO-3646-26) 
Laser flow wpe for rapid analysis and sorting of 
mammalian cells (X and gamma radiation), 1:14658 (LA-UR- 
76-673) 
TUMOR CELLS/IMMUNE REACTIONS 
Comparative study of radiation, chemical, and aging effects on 
viral transformation. Annual progress report, 1975, 1:14659 
(ORO-3646-26) 
TUMORS 
See NEOPLASMS 
TUNGSTATES/CRYSTAL GROWTH 
Crystal growth, and electrical and magnetic properties of 
Ba,CoWO, 1:13697 
TUNGSTATES/ELECTRICAL PROPERTIES 
Crystal growth, and electrical and magnetic properties of 
Ba,CoWO, 1:13697 
TUNGSTEN/ACTIVATION ANALYSIS 
Analytical techniques for the determination of 20 trace elements 
in biological samples by means of instrumental thermal 
neutron activation analysis, 1:14422 (CONF-740701-) 
TUNGSTEN/CHEMISORPTION 
Electron-stimulated processes at solid surfaces, 1:14818 
TUNGSTEN/COMPA: iG 
Explosive compaction of ceramic and metal powders and 
mixtures thereof, 1:13603 (UCRL-Trans-10761 ) 
TUNGSTEN/DESORPTION 
Electron-stimulated processes at solid surfaces, 1:14818 
TUNGSTEN/ENVIRONMENTAL EFFECTS 
Detailed chemical and radiometric study of geothermal waters 
and associated rock formations, with environmental 
implications (Uranium, radon, radium), 1:14414 (CONF- 
740701-) 
TUNGSTEN/NEUTRON TRANSPORT 
Cross sections for creation of —— 1:14999 (LA-tr-76-5) 
TUNGSTEN/PHYSICAL RADIATION EFFECTS 
Cross sections for creation of damage, 1:14999 (LA-tr-76-5) 
Modeling of enhanced diffusion under ion irradiation, 1:13688 
TUNGSTEN/PROTON REACTIONS 
Large-P/sub perpendicular/ distribution and characteristics of 
the fireball (Cross sections), 1:14878 
TUNGSTEN/SORPTIVE PROPERTIES 
UPS studies of virgin CO on W(100), 1:13648 
TUNGSTEN 181/UPTAKE 
Uptake and elimination of radiotungsten in black bullheads, 
1:14513 (CONF-7405 13-) 
TUNGSTEN 185/UPTAKE 
Uptake and elimination of radiotungsten in black bullheads, 
1:14513 (CONF-7405 13-) 
TUNGSTEN 187/UPTAKE 
Uptake and elimination of radiotungsten in black bullheads, 
1:14513 (CONF-740513-) 
TUNGSTEN ALLOYS 
See also HASTELLOY X 


L 


ts 


TUNGSTEN ALLOYS 


TUNGSTEN BASE ALLOYS 
TUNGSTEN ALLOYS/MECHANICAL PROPERTIES 
Creep rupture properties of laves phase strengthened Fe-Ta-Cr- 
W and Fe-Ta-Cr-W-Mo alloys (1 at. percent Ta, 7 at. percent 
Cr, 0.5 at. percent W; | at. percent Ta, 7 at. percent Cr, 0.25 
rcent W; 0.25 at. percent Mo), 1:13626 (LBL-4504) 
TUNGS EN ALLOYS/OXIDATION 
Oxidation characteristics of Ta-10W and Ta-10W-2.5 Hf alloys 
(Early stages; 500 to 800°C), 1:13664 
TUNGSTEN BASE ALLOYS/WORK FUNCTIONS 
Work function of the (100) faces of single c of refi 
metal alloys (W-SRe; W-1Ta; Ta-20Mo), 1:13638 (AD/A- 
005967) 
TUNGSTEN CARBIDES/IMPACT STRENGTH 
= analysis of charpy impact testing as applied to cemented 
ie. Technical information series report, 1:13703 (AD/A- 
TUNGSTEN OXIDES/SUPERCONDUCTIVITY 
Effect of lattice instability on superconductivity in sodium 
tungsten bronze, i:13710 
TUNGSTEN SULFIDES/TARGETS 
woe: successful sulphide targets, 1:14066 (ANL/PHY/MSD- 
-16-1) 
TUNGSTOPHOSPHORIC ACID/NEUTRON DIFFRACTION 
Chemical physics, 1:13803 (ORNL-5111) 
TURBINE BLADES/FATIGUE 
Structural analysis of wind turbine rotors for NSF-NASA MOD- 
0 wind power system, 1:12893 (N-75-17712) 
TURBINE BLADES/MATERIALS 
Promising deformable alloys for the blades of high-temperature 
gas turbine plants, 1:12913 
TURBINE BLADES/MECHANICAL VIBRATIONS 
Structural analysis of wind turbine rotors for NSF-NASA MOD- 
0 wind powe fp 1:12893 (N-75-17712) 
TURBINE BLAD ES 
Structural analysis of wind turbine rotors for NSF-NASA MOD- 
0 wind power system, 1:12893 (N-75-17712) 
TURBINES 
See also GAS TURBINES 
STEAM TURBINES 
TURBINES/DESIGN 
Milestones in pumped storage development, 1:13379 
Trends in selection of pump/turbines (Pumped storage 
hydroelectric plants), 1:13384 
Turbine with heating and cooling (Patent), 1:12907 
TURBINES/OPERATION 
Trends in selection of pump/turbines (Pumped storage 
hydroelectric plants), 1:13384 
TURBINES/PERFORMANCE 
Milestones in pumped storage development, 1:13379 
Operational performance of recent high head and high speed 
pump-turbines, 1:13387 
TURBINES/PERFORMANCE TESTING 
Trends in selection of pump/turbines (Pumped storage 
hydroelectric plants), 1:13384 
TURBOJET ENGIN NES/FUEL CONSUMPTION 
Analysis and simulation of variable throttle/ene nt 
concepts for fighter aircraft. Final report, 29 Jun "1973 1 Oct 
1974, 1:13558 (AD/A-006745) 
TURNOVER (RADIONUCLIDES) 
See RADIONUCLIDE KINETICS 
TWO-BODY PROBLEM/POLARIZATION 
Polarization phenomena in few-body systems, 1:15090 (LBL- 


4351) 
TWO-COMPONENT TORUS/NEUTRON SPECTRA 
Energy spectra of fusion neutrons from plasmas driven by 
reacting ion beams, 1:15256 
TWO-COMPONENT TORUS/PLASMA MICROINSTABILITIES 
Microinstability theory of two-energy-component i 
systems, 1:15202 
TWO-FIREBALL MODEL 
See FIREBALL MODEL 
TWO-PHASE FLOW/DENSITY 
Two-phase fluid density measurement with a two-beam radiation 
attenuation densitometer, 1:14219 
TWO-PHASE FLOW/MATHEMATICAL MODELS 
Constitutive equation for vapor drift velocity in two-phase 
annular flow, 1:13974 
TWO-PHASE FLOW/VELOCITY 
Constitutive equation for vapor drift velocity in two-phase 
annular flow, 1:13974 
TYPE-II SUPERCONDUCTORS/MAGNETIC FLUX 
First-order interaction force between a dislocation loop and flux 
line lattice in a type-II superconductor, 1:15130 
Flux pinning in bronze-processed Nb,Sn, 1:13655 
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TYPE-II SUPERCONDUCTORS/PHYSICAL RADIATION 
EFFECTS 


First-order interaction force between a dislocation loop and flux 
line lattice in a type-II superconductor, 1:15130 
TYPE-III SUPERC 
See TYPE-Il SUPERCONDUCTORS 


See LAWRENCE BERKELEY LABORATORY 


See LAWRENCE LIVERMORE LABORATORY 
UCLRL CYCLOTRONS/PENNING ION SOURCES 
Emittance measurements of high charge state argon beams from 
a PIG source, 1:14034 
UINTA BASIN/OIL SHALES 
. Magnetic tape containing oil-shale Fischer assay data for 
coreholes in the Uinta Basin, Utah. Data file, 1:12564 (PB- 
238682) 
ULTRASONIC TESTING/EQUIPMENT 
Electromagnetic ultrasonic transducer for 
detecting longitudinal waves (with a peek eerie | amount of of radially 
polarized transverse wave), 1:13987 
ULTRASONIC TESTING/PERFORMANCE 
‘Nondestructive testing for coal-plant components, 1:12335 
(ANL-76-7) 
ULTRASONIC WAVES/VELOCITY 
TTL pulse sequence generator for ultrasonic pulse-supe' 
measurements (For measuring ultrasonic velocities in anrieg 
1:14270 
ULTRASONICS 
See ULTRASONIC WAVES 
UNDERGROUND/HEAT TRANSFER 
Underground heat and chilled water distribution systems. 
Proceedings of a Symposium held in Washin, » BL. 
November 26-27, 1973, 1:13430 (CONF-73119-) 
UNDERGROUND/PIPELINES 
Underground heat and chilled water distribution systems. 
Proceedings of a Symposium held in Washington, D.C., 
November 26-27, 1973, 1:13430 (CONF-73119-) 
UNDERGROUND EXPLOSIONS 
See also NUCLEAR EXPLOSIONS 
UNDERGROUND EXPLOSIONS/SEISMIC DETECTION 
Source studies in the near and far field. Semiannual technical 
report No. 3 (part A), | May-31 Oct 1974, 1:14326 (AD/A- 
005786) 
UNDERGROUND NUCLEAR STATIONS/CONDENSER 
COOLING SYSTEMS 
Field test of a steam condenser heat sink concept, 1:13195 
(AD/A-005578 ) 
UNDERGROUND NUCLEAR STATIONS/HEAT SINKS 
Analysis and conceptual design of practical ice-water heat sinks. 
pecial 1:13266 (AD/A-009498 ) 
UNILAC/DUOPLASMATRONS 
Duoplasmatron development, 1:14028 
UNILAC/ELECTRON BEAM ION SOURCES 
Frankfurt EBIS with time-of-flight operation, 1:14023 
Time-of- nae EBIS with unusual cathode operation, 1:14024 
UNILAC/PENNING ION SOURCES 
Development of Penning multiply charged ion sources for the 
UNILAC, 1:14027 
UNIPOLAR TRANSISTORS 
See FIELD EFFECT TRANSISTORS 
UNITED STATES OF AMERICA 
See USA 
URACILS 
See also BROMOURACILS 
THYMINE 
URACILS/LABELLING 
Synthesis and biological incorporatin of icons into 
macromolecules for NMR study, 1:13849 (COO-2451-2) 
URACILS/SYNTHESIS 
Synthesis and characterization of 5- 
yield, relatively stable in Me,SO,), | 
URAGAN STELLARATOR/DIVERTORS 
Torsatron ‘’Uragan-3"’ divertor, 1:15331 (MATT-Trans-116) 
URANIUM 
See also DEPLETED URANIUM 
ENRICHED URANIUM 
HIGHLY ENRICHED URANIUM 


2228 
U 
UCLBL 
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URANIUM/ABUNDANCE 
Detailed chemical and radiometric study of geothermal waters 
and associated rock formations, with environmental 
ae (Uranium, radon, radium), 1:14414 (CONF- 


URANIUM/CORROSION PROTECTION 
Corrosion behavior, mechanical properties, and long-term aging 
of nickel-plated uranium, 1:13670 
eference critical experiments. (REP ag July 1, 1975- 
December 31, 1975, 1: eet NUREG-2481) 
URANIUM/ELECTRODEPOS: 
Electrolytic fabrication of aavann sources in alpha 
spectrometry, 1:13766 (UCRL-Trans- 10983) 
URANIUM/ELECTRON BEAM WELDING 
Wire feeder and positioner for narrow groove electron beam 
welding, 1:13605 
URANIUM/ELECTRON COLLISIONS 
Simultaneous integral measurement of electron energy and 
charge albedos (0.1- to 1.0-MeV electrons), 1:15 104 
URANIUM/ENVIRONMENTAL E 
Detailed chemical and radiometric study of geothermal waters 
and associated rock formations, with environmental 
implications (Uranium, radon, radium), 1:14414 (CONF- 
740701-) 
URANIUM/FIRES 
Carbon microspheres as extinguishing agents for fissionable 
material fires, 1:13989 
URANIUM/FISSION TRACKS 
Fission track technique for uranium determination in coal and 
fly ash standard reference materials, 1:14353 (CONF-740701- 


) 
URANIUM/FLUORESCENCE SPECTROSCOPY 
Fluorimetric routine determination of uranium in urine samples, 
1:13782 (UCRL-Trans- 10798) 
URANIUM/HYPERFINE STRUCTURE 
Magnetic splitting of quasimolecular electronic states in strong 
fields, 1:14839 
URANIUM/MASS SPECTROSCOPY 
Mass and emission spectrometry, 1:13777 (ORNL-5100) 
URANIUM/PROTON REACTI CTIONS | 
Interaction of 0.6-300 GeV protons with U, Bi, Au, and Ag; 
mica track detector study, 1:15083 
URANIUM/RADIOCHEMICAL ANALYSIS 
Total plutonium and uranium determination by gamma-ray 
densitometry, 1:13763 
URANIUM/RECOVERY 
Uranium production from phosphates, 1:13789 (INIS-mf- 
1966/2) 
URANIUM/SOLVENT EXTRACTION 
Plutonium-uranium partitioning; alternate flowsheet Plutonium 
Reclargation Facility, 1:12580 (ARH-CD-510) 
Selected studies in HTGR reprocessing development, 1:12594 
(ORNL/TM-5328) 
Separations chemistry, 1:13791 (ORNL-S111) 
URANIUM/SPECTROPHOTOMETRY 
Chemical burnup determination based on spectrophotometric 
measurement of total rare earth fission products, uranium, and 
plutonium, 1:13773 (LA-6147) 
URANIUM/TITRATION 
Ener, rams: gas-cooled reactor programs, 1:13776 
(ORNL-5100). 
wien of uranium assay techniques and measurement control at 
the New Brunswick Laboratory, 1:13754 
URANIUM/VOLTAMETRY 
—" methodology and instrumentation, 1:13774 (ORNL- 
) 
— programs: molten-salt reactor program, 1:13775 (ORNL- 


URANIUM/X-RAY FLUORESCENCE ANALYSIS 
Method of analyzing x-ray fluorescence spectra of uranium scrap 
for SNM control measurement pu , 1:13781 
URANIUM 235/GAMMA SPECTROSCOPY 
Mobile assay laboratory for **U safeguards measurements, 


1:13761 
URANIUM 235/GAS CENTRIFUGATION 
Uranium enrichment. A report of an Ad Hoc Forum Policy 
Committee, 1:13513 
URANIUM 235/GASEOUS DIFFUSION PLANTS 
Uranium enrichment. A report of an Ad Hoc Forum Policy 
Committee, 1:13513 
URANIUM 235/ISOTOPE SEPARATION 
ee of multicomponent flows in the aerod: 
ration of uranium isotopes, 1:12574 


URAN UM 235/LASER ISOT PE SEPARATION 
worrbes) separation system (Patent), 1:12578 (UCRL-Trans- 


Isotopically selective ionization by interaction of the 
muttiparticle type (Patent), 1:12577 (UCRL-Trans-1! 1003) 

Selective excitation of an isotope from several excited states 
(Patent), 1:12579 (UCRL-Trans-1 1004) 

URANIUM 235/NEUTRON REACTIONS 
Compilation of yields from, neutron-induced fission of **Th, 
2361) 37Np, , afd measured radiochemically at 
Los Alamos, 1:15077 '(LA-6129) 

Fission properties and cross-section data (Fast-neutron reactions 
on reactor components; data for design purposes), 1:15074 
(ANL-8010) 

New delayed-neutron spectra and their importance in fast 
reactor dynamic 1:15081 

URANIUM 235/NEUTRON 
Neutron spectrum from an enriched **U 
URANIUM 235/SEPARATION NOZZLE 
“a one-down ideal cascades for isotope separation, 
1:12575 
URANIUM 236/ARGON 40 REACTIONS 
Recoil distance lifetimes of rotational states in **U, 1:15073 
URANIUM 236/NEUTRON REACTIONS 
Compilation of yields from neutron-induced fission of **Th, 
2901) , and **Pu measured radiochemically at 
Los Alamos, 1:15077 (LA-6129) 
URANIUM 236/ROTATIONAL STATES 
Recoil distance lifetimes of rotational states in **U, 1:15073 
URANIUM 238/ISOTOPE SEPARATION 

Calculation of multicomponent flows in the aerodynamic 

separation of uranium isotopes, 1:12574 (SAND-76-0004) 
URANIUM 238/LASER ISOTOPE SEPARATION 

Selective excitation of an isotope from several excited states 

(Patent), 1:12579 (UCRL-Trans-1 1004) 
URANIUM 238/NEUTRON REACTIONS 

Assessment of flat-flux and flat-source approximations in 
generating resonance cross sections. Final report (Flat-source, 
exact source, rational (with Levine type factor) 
approximations ZPR-assembly, LMFBR power station, light- 
water power reactor), 1:14985 (ORO-4750-3) 

of from neutron-induced fission of **Th, 
2°Pu measured radiochemically at 
Los Alamos, 1: 5077 (LA-6129) 

Evaluation and representation of secondary spectra of (n,2n) 
and (n,3n) in aby 1:15076 

Investigation of **U ‘intermediate structure importance, 1:14995 

Measurement of neutron transmissions from 0.52 eV to 4.0 keV 
= seven samples of **U at 40 m, 1:15075 (ORNL/TM- 

56) 

New delayed-neutron and their importance in fast 
reactor dynamic calculations, 1:15081 

“a ¥. ram to generate error covariance files, 1:15078 

LPM.5223) 
URANIUM 238/NEUTRON TRANSPORT 
Investigation of **U intermediate structure importance, 1:14995 
URANIUM 238/RADIOMETRIC ANALYSIS 
In situ gamma-ray measurement using Ge(Li) detectors, 1:14196 
URANIUM 238/XENON 136 REACTIONS 
Mass a distributions in the reaction of *Xe ions with **U, 
I:1 
URANIUM ALLOYS 
See also URANIUM BASE ALLOYS 
URANIUM ALLOYS/MECHANICAL PROPERTIES 

Strain rate effects in brittle and tough materials. Final re; 

(AI-V-Ti; Al-V-Sn-Ti; Mo-Ti-U ), 1:13620 (AD/A-007141) 
URANIUM BASE ALLOYS/CHEMICAL COMPOSITION 

Relative sputtering yields and quantitative surface analysis by 
Auger spectroscopy o- x/ (x=6.7, 11.6, 21.2, 26.3, and 
28.3 at.percent)), 1:14 

URANIUM BASE 
Mechanisms of stress generation and relaxation during the 
oxidation of U alloys, 1:13665 
URANIUM BASE ALLOYS/SPUTTERING 
ate sputtering yields and quantitative surface analysis by 
a er spectroscopy (UNb/sub x/ (x=6.7, 11.6, 21.2, 26.3, and 
at.percent)), 1:14817 
URANIUM DEPOSITS/GEOLOGICAL SURVEYS 

Radioactive mineral occurrences in Nevada, 1:12566 (NBMG- 
Bull.-81) 

URANIUM 

Preliminary report on the geology of uranium deposits in the 
Browns Park Formation in Moffat County, Colorado, and 
Carbon County, Wyoming (Favorable host rocks are found in 
the interbedded fluvial, lacustrine, and eolian sandstones east 
of the confluence of the Yampa and Little Snake Rivers in 
Colorado and west of Miller Hill area in Wyoming), 1:12568 
(TM-D-1-18) 

URANIUM DEPOSITS/MINERALOGY 

OKLO: fossil reactors, 1:12569 (LA-tr-75-43) 


re, 1:14993 
ETHOD 
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URANIUM DEPOSITS/PROSPECTING 
Californium-252 in situ activation and photon detection 
techniques for uranium ore deposit evaluation, 1:12571 
(BNW 5561) 
URANIUM DEPOSITS/WELL LOGGING 
Hole-to-hole ysical measurement research for mineral 
exploration, 1:12488 
URANIUM DIOXIDE/ACOUSTIC EMISSION TESTING 
Acoustic emission from thermal-gradient cracks in UO,, 1:13988 
nchmark nuclear ler measurements using a hybrid 
static/dynamic ue, 1:13152 
URANIUM DIOXIDE/FABRICATION 
HEDL quarterly technical report, April-June 1974. Volume 2. 
a ety engineering, 1:13211 (HEDL-TME-74- 
(Vol.2)) 
URANIUM DIOXIDE/PHYSICAL RADIATION EFFECTS 
Fabrication, irradiation and postirradiation examination of mixed 
oa fuel pins PNL-3-23, 27 and 33, 1:13217 (HEDL-TME- 


HEDL. q yee | technical report il-June 1974. Volume 2. 
ety engineering, 13211 (HEDL-TME-74- 
( ») 

URANIUM DIOXIDE/REPROCESSING 

LMFBR fuel le studies progress report, J 1972, No. 41, 
1:12589 ( NL-TM.3942) 

LMFBR fuel cycle studies progress report, August 1972, No. 42, 
1:12590 (ORNL-TM-3993) 

URANIUM DIOXIDE/THERMODYNAMIC PROPERTIES 
Reactor development program progress report, November 1975, 
1:12997 (ANL-RDP-45) 

eactor development report, December 1975, 
1:12998 (A L-RDP-46) 
URANIUM FLUORIDES 
See also URANIUM HEXAFLUORIDE 
URANIUM TETRAFLUORIDE 

URANIUM FLUORIDES/EQUILIBRIUM 
Molten-salt systems, 1:13800 (ORNL-5111) 

URANIUM FLUORIDES/REDUCTION 
Molten-salt systems, 1:13800 (ORNL-5111) 

URANIUM HEXAFLUORIDE/ABSORPTION SPECTRA 

Absorption trum of UF, from 2000 to 4200 A, 1:14825 

URANIUM HEXAFLUORIDE/ATOM-MOLECULE. 
COLLISIONS 
Chemical physics, 1:13803 (ORNL-5S111) 

URANIUM HEXAFLUORIDE/IONIZATION 
Chemical physics, 1:13803 (ORNL-5111) 

URANIUM HYDRIDES/STRUCTURAL CHEMICAL ANALYSIS 
X-ray diffraction time-study of uranium tritide materials (To 

determine effects of *He buildup on lattice parameters), 
1:13851 (MLM-2298) 

URANIUM IONS/ION-ION COLLISIONS 

Magnetic splitting of quasimolecular electronic states in strong 
fields, 1:14839 

URANIUM MINES/RADIATION HAZARDS 

Effects on inhaled uranium mine air contaminants in beagle 
dogs, 1:14619 

URANIUM MINES/RADIATION MONITORING 

Use of a microprocessor in a remote working level monitor, 
1:14163 

URANIUM ORES/BIOLOGICAL EFFECTS 

Effects = inhaled uranium mine air contaminants in beagle 
d 1:14619 

URANIUM ORES/BIOLOGICAL RADIATION EFFECTS 

Lesions and lung cancers induced in rats by inhaled radon 222 
at various equilibriums with radon daughters, 1:14620 
URANIUM ORES/EXPLORATION 
National Uranium Resource Evaluation program (NURE) — 
hydrogeochemical and stream sediment su 
United States: a progress report, 1:12572 ( 
12) 

Natural Uranium Resource Evaluation Program; SRL 
— program for eastern USA, 1:12573 (DPST-75- 
1 ) 

Radium accumulation in animal thyroid glands: a possible 
method for uranium and thorium prospecting, 1:12570 
(BNWL-SA-5560) 

URANIUM ORES/PROSPECTING 
Radium accumulation in animal thyroid glands: a possible 

method for uranium and thorium promecting. 1:12570 
(BNWL-SA-5560) 

URANIUM PHOSPHATES 
Phosphate reserves in Israel, 1:13790 (INIS-mf-1966/10) 

URANIUM RESERVES 


Technological alternatives: the case of nuclear reactors, 1:13506 
(CONF 


7506125-) 
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Molten-salt systems, 1:13800 (ORNL-5111) 
URANIUM AFLUORIDE/REDUCTION 


Molten-salt systems, 1:13800 (ORNL-5111) 
URANYL COMPOUNDS 
See also URANYL NITRATES 
URANYL COMPOUNDS/CRYSTAL STRUCTURE 
Chemistry of transuranium elements, 1:13852 (ORNL-5111) 
NITRATES/CHEMICAL PROPERTIES 
ner; rams: gas-cooled reactor 1:13776 
(ORNL-5100) 
URBAN AREAS/AIR POLLUTION 
Long-path monitoring of urban air pollution, 1:14374 
(UCRL-5S1898) 
Trace metals in the St. Louis aerosol, 1:14357 (CONF-740701-) 
URBAN AREAS/CONTAMINATION 
Effect of municipal treatment processes on * Pu and '’Cs, 
1:14502 (ANL-75-3(Pt.3)) 
URBAN AREAS/MONITORING 
Long-path optical monitoring of urban air pollution, 1:14374 
(UCRL-51898) 
URBAN AREAS/POLLUTION 
Air pollution indices: a compendium and assessment of indices 
used in the United States and Canada, 1:14337 (NP-20858) 
URBAN AREAS/WASTE PROCESSING 
Effect of municipal treatment processes on * Py and "Cs, 
1:14502 (ANL-75-3(Pt.3)) 
URBAN AREAS/WASTE WATER 
Toxicity removal from municipal wastewaters. Volume IV. A 
study of toxicity and biostimulation in San Francisco Bay- 
Delta Waters, 1:14496 (SERL-71-7) 
UREA/BIOCHEMICAL REACTION KINETICS 
Characterization of an inhibitor causing potassium chloride 
sensitivity of an RNA polymerase from T4 phage-infected 
Escherichia coli, 1:14549 
Rat liver nuclear nonhistone istone proteins fi 
their interaction with DNA, 1: 14547 | ( Dees 
URETHRA 
See URINARY TRACT 
URIC ACID/ACTIVATION ANALYSIS 
Neutron activation analysis of urinary calculi, 1:14428 (CONF- 
740701-) 
URINARY TRACT 
Neutron activation analysis of urinary calculi, 1:14428 (CONF- 
740701-) 
URINE/CHEMICAL ANALYSIS 
Fluorimetric routine determination of uranium in urine samples, 
1:13782 (UCRL-Trans-10798) 
URINE/QUANTITATIVE CHEMICAL ANALYSIS 
Modified nucleosides in urine: selective removal and analysis 
(Diagnostic applications), 1:14586 (CONF-760336-1) 
AEC ; 


See also ANL 
HAPO 
LASL 
LAWRENCE BERKELEY LABORATORY 
LAWRENCE LIVERMORE LABORATORY 
ORNL 
SANDIA LABORATORIES 
SAVANNAH RIVER PLANT 
US AEC/RESEARCH PROGRAMS 
Basic research in the geosciences relating to geothermal energy 
development, 1:12859 (LBL-3099) 
Energy storage technology, 1:13371 


Proceedings of the tmal power deve! nt conference, 
University of California, Berkeley, June 18, 1974, 1:12857 
(LBL-3099) 


US ERDA/BUDGETS 
Results of an opinion survey on the 1977 budget proposal of the 
Energy Research and Development Administration Printed at 
the request of Henry M. Jackson, Chairman, Committee on 
Interior and Insular Affairs, United States Senate, 1:13417 
US ERDA/COMPUTER CODES 
USERDA computer program summaries. Numbers 177-239, 
1:15357 (ANL-8040(Suppl.3)) 
US ERDA/ENERGY CONSERVATION 
Results of an opinion survey on the 1977 budget proposal of the 
Energy Research and Development Administration. Printed at 
the request of Henry M. Jackson, Chairman, Committee on 
Interior and Insular Affairs, United States Senate, 1:13417 
Summary of ERDA/Mitre workshops on energy conservation R 
and D in industry. I. What is the government's role. II. 
Overcoming implementation constraints, 1:13424 (MTR- 
6984) 
US ERDA/ENERGY POLICY 
Analysis of the ERDA plan and program, 1:13458 (NP-20776) 
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US ERDA/INFORMATION SYSTEMS 

ERDA energy information data base: magnetic tape description 
(Format for bibliographic citations, abstracts, and subject 
content indicators), 1:15375 oe -R3) 

 ~ for biomedical and 
‘or 
enviesmmeaata research. Volume 1. Overview and summary 
(Identification of environmental problems associated with 
deve nt of nine energy aati’ alternatives), 1:14793 
(ERDA-116(Vol.1)) 

Conference on industrial bu rvation: relationships 
with federal laboratories, 13 51 (ER 76-12) 

Proceedings of the National Environmental Research Park 

um, Idaho Falls, Idaho, October 22, 1974, 1:14334 
(CONF-741053- ) 

Results of an opinion survey on the 1977 budget proposal of the 
Energy Research and Development Administration. Printed at 
the request of Henry M. Jackson, Chairman, Committee on 
Interior and Insular Affairs, United States Senate, 1:13417 

Summary of egy workshops on energy conservation R 


and D in ind I. What is the government’s role. Il. 
im tation constraints, 1:13424 (MTR- 


) 
"Technical reports of the Federal Energy 
echnical re; Administration, 1:13415 
(PB-248915) 
US NRC/REACTOR LICENSING 
Indexes to Nuclear Regulatory Commission issuances, January 
19-June 1975, 1:13114 (NRCI-75/INDEX-1) 
Nuclear Regulatory Commission issuances, December 1975 
1:13113 (NRCI-75/12) 
Nuclear Regulatory Commission issuances, January 1976, 
1:13115 (NRCI-76/1) 
PROGRAMS 
uclear regulatory research: program in review, 1:12619 
votal safe issues view NRC, 1:12637 
US ORGANIZATIONS 
See also US AEC 
US ORGANIZATIONS/RADIATION 
Health Physics Society and the national standards development 


program, |: 


See also ALABAMA 
ALASKA 
ARIZONA 
ARKANSAS 
CALIFORNIA 
COLORADO 
FLORIDA 
GEORGIA 
HAWAII 
IDAHC 
ILLINOIS 
KENTUCKY 
MARYLAND 
MASSACHUSETTS 
MICHIGAN 
MINNESOTA 
MISSISSIPPI 
MONTANA 
NEBRASKA 
NEVADA 
NEW MEXICO 
NEW YORK 
NORTH CAROLINA 
OKLAHOMA 
OREGON 
PENNSYLVANIA 
TENNESSEE 
UTAH 
VIRGINIA 
WASHINGTON 
WEST VIRGINIA 
WISCONSIN 
WYOMING 
USA/AIR POLLUTION 
Health effects of air pollution, 1:14345 (BNL-20743) 
USA/BACKGROUND RADIATION 
Natural background radiation in the Uni tates (Radiation 
dose to human lations), 1:14672 MINCRPaS 
USA/BIOGEOCHEMISTRY 
Mineral cycling in southeastern ecosystems. Proceedings of a 
ium held at Au Georgia May 1-3, 1974, 1:14405 
USA/ENERGY POLICY 
Opening remarks: the energy crisis, 1:13395 


VALLEYS/ENVIRONMENTAL EFFECTS 


Research study of issues relative to the development and 
of a coal-derived synthetic liquids ind 
Quarte: report, October 1975-December 1975, 1:12416 
(FE-1752-11) 


United States and the ane tries: cooperation or 
conflict in commodit 
USA/GEOCHEMICAL su VEYS 
National Uranium Resource Evaluation program (NURE) 
hydrogeochemical and stream sediment surv sy yn in the 
mer United States: a progress report, 1:12572 (DP-MS-75- 
112) 
Natural Uranium Resource Evaluation Program; SRL 
ror guna program for eastern USA, 1:12573 (DPST-75- 
1 ) 
USA/HYDROELECTRIC POWER 
Existing hydroelectric generation enhanced by underground 
energy storage, 1:13388 
Potential pumped storage projects that would use existing 
reservoirs, 1:13381 


USA/INDUSTRY 
Techno rogress in U.S. i + economic 


“asdinieedin the "availability of solar energy within the 
contiguous United States, 1:12731 
USAEC LPTR REACTOR 
See LPTR REACTOR 
xperiments in under, att isic 
Mine (Part 3 of 3).1:12390 (UERL-Tran- 1013) 
General observations on experience gained in underground 
ification of coal in the Moscow basin, 1:12395 (UCRL- 
rans- 10996) 
tion for an industrial trial of underground gasification of 
— in the Shakhty Region, 1:12392 (UCRL-Trans- 
11043) 
Results and prospects in the sector of underground gasification 
of coal, 1:12391 (UCRL-Trans-1 1026) 
USSR/GEOTHERMAL RESOURCES 
“a and utilization of the earth’s thermal energy in the USSR 
to 200°C, mineralization to 35 g per liter, depths to 3500 
m, 19.75 million m* per day total reserves, 252 x 10® Gcal per 


), 1:12877 
USSR/IN-SITU GASIFICATION 
LLL in situ coal gasification program. Quarterly progress report, 
October-December 1975 (LLL analysis of Soviet program), 
1:12389 (UCRL-50026-75-4) 
USSR/POWER GENERATION 
Governing orders in planning the organization and 
mechanization of repair operations at thermoelectric 
a—T stations. Decree No. 48 of the Scientific-Technical 
ncil, 1:12899 (ERDA-tr-101) 
USSR/REGULATIONS 
Governing orders in planning the organization and 
mechanization of repair operations at thermoelectric 
— Te stations. Decree No. 48 of the Scientific-Technical 
ouncil, 1:12899 (ERDA-tr-101) 
UTAH/ENERGY SOURCES 
Rural industrialization: the case of Four Corners, 1:13450 
(CONF-7506125-) 
UTAH/FALLOUT DEPOSITS 
Radionuclide cycling in a Utah dairy farm (Fallout "Cs and 
Sr), 1:14438 (BNWL-1937) 
UTAH/PETROLEUM DEPOSITS 
Evaluation of the circumferential microsonic log: a fracture 
detection device, 1:12487 
UTAH/WATER RESOURCES 
Alternative sources of water for prototype oil shale 
development, Colorado and Utah (Tracts C-a and C-b in 
Colorado and U-a and U-b in Utah), 1:12558 (NP-20798) 


Vv 


VACUUM FURNACES/DESIGN 
Heat vacuum furnace Coen). 1:13876 
VALERIC ACID/ELECTROCHEMISTRY 
Application of the Frumkin equation to electrocapillary and 
capacity data of some aliphatic compounds (N-pentanoic acid, 
i ntyl alcohol, primary butyl alcohol), 1:13838 
VALLEYS/ENVIRONMENTAL EFFECTS 
Research on the effect of mountain-valley terrains on dispersion 
of pollutants. Technical progress report, 1 January 1975-1 
January 1976, 1:14361 (COO-2455-6) 


acid, 


VALLEYS/METEOROLOGY 


VALLEYS/METEOROLOGY 
Research on the effect of mountain-valley terrains on dispersion 
of pollutants. Technical p report, | Jan 1975-1 
1976, 1: 14361 2455-6) 
ff 
rch on e “py mountain-valley terrains on enone 
of pollutants. Technical progress report, | January 1975-1 
Jan 1976, 1:14361 (COO-2455-6) 
VAN DE GRAAFF ACCELERATORS/ION SOURCES 
Further investigations of (ANIS) the Aarhus Negative lon 
Source, 1:14040 
Large tandem accelerators, 1:14006 
VAN DE GRAAFF ACCELERATORS/PENNING ION 
SOURCES 
— = utilizing sputtering for negative ion formation, 
VAN DE GRAAFF ACCELERATORS/REVIEWS 
Large tandem accelerators, 1:14006 
VANADIUM/ACTIVATION ANALYSIS 
Environmental monitoring near urban lead refineries by 
and neutron activation analysis, 1:14354 (CONF-740701-) 
VANADIUM/BIOLOGICAL 


Systematic study of biochemical effects of heavy metal pollution. 


Program of the research results on cadmium 
and lead (Cd, Zn, Se, Hi , V, Ni, Be, Cd, *S, Pb, 
rats), 1:14564 (EUR- 'sa830)" 
VANADIUM/CRYSTAL STRUCTURE 
The characterization of some vanadium (100) surface using 
LEED and AES, 1:13618 
VANADIUM/EMISSION SPECTROSCOPY 
Simultaneous determination of wear metals in lubricating oils by 
plasma-atomic emission spectrometry, 
VANADIUM/MONITORING 
Environmental monitoring near urban lead refineries 
and neutron activation analysis, 1:14354 (CONF-740701-) 
VANADIUM/NEUTRON REACTIONS 
Calculated composition changes of some refractory metals in a 
fusion reactor environment, 1:15348 
Sputtering of vanadium and niobium under 14.1 MeV neutron 
impact, 1:15326 (CONF-760209-16) 
VANADIUM/PHYSICAL PROPERTIES 
Thermodynamics of chemical species important to rocket 
technology. Final report, | July 1973-30 June 1974, 1:13640 
(AD/A-008935) 
VANADIUM/PHYSICAL RADIATION EFFECTS 
Effect of helium on void swelling in vanadium (46- and 5-MeV 
Ni ions), 1:13683 
Swelling studies of vanadium and vanadium-| wt % titanium 
alloy using ion simulation techniques, 1:15279 
(ANL/AP/CTR/TM-26) 
VANADIUM/SURFACE PROPERTIES 
The characterization of some vanadium (100) surface using 
LEED and AES, 1:13618 
VANADIUM ALLOYS 
See also VANADIUM BASE ALLOYS 
Direct a of ceramics, graphite, and refractory metals 
o—_- Ti--25 percent Cr--21 percent V and Ti--Zr-- 
GE), 1: (ORNL/TM-5195) 
VANADIUM ALLOYS/DEFORMATION 
Deformation behavior in quenched and aged beta titanium 
oat s. Technical report (Ti-20 to 40 percent), 1:13623 
AD/A-009892) 
VANADIUM ALLOYS/ELECTRON BEAM WELDING 
Electron beam welding of structural aircraft components, 
1:13598 (CONF-741040-P2) 
VANADIUM ALLOYS/FATIGUE 
Effect of a thin diffused solute layer on the nucleation of fatigue 
cracks. Final report (Ti-6AI-4V), 1:13619 (AD/A-005722) 
Fractography observations of fatigue failures in titanium alloys. 
Research memo. (Ti-6AI-4V; Ti-6Al-2Sn-4V), 1:13622 
(AD/A-007427) 
VANADIUM ALLOYS/GRAIN REFINEMENT 
Grain refinement of titanium alloys. Final technical report, May 
73-Jun 1974, 1:13596 (AD/A-008532) 
VANADIUM ALLOYS/MECHANICAL PROPERTIES 
Strain rate effects in brittle and tough materials. Final report 
(AI-V-Ti; Al-V-Sn-Ti; Mo-Ti-U), 1:13620 (AD/A-007141) 
VANADIUM ALLOYS/PHYSICAL RADIATION EFFECTS 
Irradiation effects on reactor structural materials. Semiannual 
progress report, March 1975-July 1975, 1:13676 (HEDL- 
TME-75-95) 
Swelling studies of vanadium and vanadium-1! wt % titanium 
oar using ion simulation techniques, 1:15279 
ANL/AP/CTR/TM-26) 
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VANADIUM BASE ALLOYS/PHYSICAL RADIATION 
EFFECTS 


Swelling and microstructural —_ in irradiated vanadium 
al (V-10 percent Cr), 1:13684 
VANADIUM COMPOUNDS/ELECTRON 
Electron paramagnetic resonance studies of the relaxation of 
r (11), titanium (III) and vanadyl ions in solution, 
1:13798 (LBL-4162) 
COMPOUNDS/RELAXATION 
paramagnetic resonance studies of the relaxation of 
copper il), tite titanium (III) and vanadyl ions in solu ‘ion, 
798 (LBL-4162) 
VANADIUM HYDRIDES/NUCLEAR MAGNETIC RESONANCE 
ar ays of structure and diffusion in metal hydrides, 
1:126' 
VANADIUM HYDRIDES/PHASE STUDIES 
NMR studies of structure and diffusion in metal hydrides, 
1:12686 
VANADIUM OXIDES/NITRIDATION 
Nitride intermediates in the preparation of columbium, 
vanadium, a tantalum metals (in two parts). 1. Nitride 
:13689 (BM-RI-8079) 
VANADIUM SILICIDES/SPECIFIC HEAT 
Heat capacity anomalies associated with structural 
transformations in B-W and perovskite compounds ( V,Si; 
RbCaF;), 1:13590 (BNL-20805 ) 
VANADIUM SILICIDES/SUPERCONDUCTIVITY 
Thermodynamic study of structural and superconducting 
transitions in a V;Si single crystal, 1:13700 
VANSTAR 7/PHYSICAL RADIATION 
Swelling and microstructural changes in irradiated vanadium 
alloys, 1:13684 
VARNISHES/SPECIFIC HEAT 
Thermal properties of sample addenda used in T < 1K specific 
heat measurements. I. Specific heat and thermal conductivity 
of General Electric 7031 varnish, 1:13737 
VARNISHES/THERMAL CONDUCTIVITY 
Thermal properties of sample addenda used in T < IK specific 
heat measurements. I. eae heat and thermal conductivity 
of General Electric 703 ish, 1:13737 
VEGETABLES 


VEGETABLES/POLLUTION 


Selenium in fly ash, 1:14435 
VEGETATION 
See PLANTS 
VEHICLES 
See also AUTOMOBILES 
BUSES 
ELECTRIC-POWERED VEHICLES 
TRUCKS 
VEHICLES/ACCIDENTS 
Study on the effects of the wer! crisis and 55 mph speed limit 
in Michigan, 1:13472 (PB-241843) 
VEHICLES/HYDROGEN FUELS 
Hydrogen vehicular fuel storage as a step in a water yore 
cycle (Chemical reaction storage method), 1:12678 
VEHICLES/HYDROGEN STORAGE 
Hydrogen-powered highway vehicles: applications and optimum 
form of fuel storage (Two 43 in. long x 8 in. diam tanks hold 
2 million Btu of liquid hydrogen), 1:12690 
Hydrogen o—- on highway vehicles: update ‘76 (Overview of 
magnesium hydride, methanol steam reformation, and 
methylcyclohexane dehydrogenation methods), 1:12677 
Hydrogen vehicular fuel storage as a step in a water gaers 
cycle (Chemical reaction storage method), 1:12678 
Methods of on-board generation of hydrogen for vehicular use 
(Borohydrides, methanol decomposition, and ammonia 
decomposition), 1:12679 
VEHICLES/VELOCITY 
Study on the effects of the energy crisis and 55 mph speed limit 
in Michigan, 1:13472 (PB-24 43) 
VELOCITY /REGULATIONS 
Study on the effects of the ene rey crisis and 55 mph speed limit 
in Michigan, 1:13472 (PB-241843) 
VENEZIANO MODEL 
See also DUAL RESONANCE MODEL 
VENEZIANO MODEL/RENORMALIZATION 
Slope renormalization of the one-loop planar string diagram, 
1:14936 
VENEZIANO MODEL/SCATTERING AMPLITUDES 
ee parameter expansion of the Veneziano amplitude, 


VENEZIANO MODEL/SERIES EXPANSION 
Dynamical realization of breaking of exchanged de pew and 
violation of Zweig's rule, 1:14931 (COO-1545-165) 
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VENTILATION/MEASURING METHODS 
Initial assessment of a simple functional image of ventilation, 
1:14602 
VERTICAL AXIS TURBINES/CONFIGURATION 
Wind motor (Patent), 1:12895 
VERTICAL AXIS TURBINES/CONTROL SYSTEMS 
Feasibility investigation of the giromill for generation of 
electrical power, 1:12892 (COO-2617-75/1) 
VERTICAL AXIS TURBINES/ECONOMICS 
Feasibility investigation of the giromill for generation of 
electrical power, 1:12892 (COO-2617-75/1) 
VERTICAL AXIS TURBINES/RESEARCH PROGRAMS 
Feasibility investigation of the giromill for generation of 
electrical power, 1:12892 (COO-2617-75/1) 
VERTICAL AXIS TURBINES/SPECIFICATIONS 
Feasibility investigation of the giromill for generation of 
electrical power, |: 12892 (COO-2617-75/1) 
Horizontal hinged-flap windmill (Patent), 1:12897 
Wind turbine (Patent), 1:12896 
VESSELS (PRESSURE) 
See PRESSURE VESSELS 
VETCH 
See VICIA 
VICIA/FERTILITY 
Cytoplasmic sterility factors in Vicia faba L, 1:14571 
VIDICONS/DIGITIZERS 
Dual beam vidicon digitizer, 1:14246 (SAND-75-0642) 
VIRGINIA/INDUSTRIAL PLANTS 
Industrial development in the TVA area during 1975, 1:13540 
VIRUSES 
See also BACTERIOPHAGES 
ONCOGENIC VIRUSES 
VIRUSES/BIOSYNTHESIS 
Replication of mycoplasmavirus MVLS51. I. Replicative 
intermediates, 1:14611 
VIRUSES/CELL PROLIFERATION 
Molecular biology of reovirus multiplication. 
April 1, 1975-March 31, 1976, 1:14610 (ORO-3857-9) 
VIRUSES/IMMUNE REACTIONS 
Brief communication: therapy of transplanted lymphomas 
(Mice), 1:14630 
VIRUSES/IMMUNOGLOBULINS 
Autologous immune responses to the major oncornavirus 
polypeptides in unmanipulated AKR/J mice, 1:14612 
VIRUSES/INHIBITION 
Inhibition of infectious Rous sarcoma virus production by a 
rifanfycin derivative, 1:14615 
VIRUSES/MESSENGER-RNA 
Simian virus 40-specific polypeptides in Ad2*ND1- and 
Ad2*ND4-infected cells, 1:14616 
VIRUSES/MOLECULAR BIOLOGY 
Molecular biology of reovirus multiplication. 
April 1, 1975-March 31, 1976, 1:14610 (ORO-3857-9) 
VISIBLE RADIATION/BIOLOGICAL EFFECTS 
Photoprotection by carotenoid pigments in the copepod 
Diaptomus nevadensis, 1:14541 
Siudies on the Mexican fruit fly Anastrepha ludens Loew 
(Gamma radiation), 1:14707 
VISIBLE RADIATION/ENERGY LOSSES 
Surface-plasmon excitation in diffraction gratings: dependence 
on groove profile, 1:15127 (ORNL/TM-5185) 
VITAMIN PP 
See NICOTINAMIDE 
VOLCANIC ROCKS/SORPTIVE PROPERTIES 
Surface chemistry, 1:13804 (ORNL-5111) 
VOLTAIC CELLS 
See ELECTRIC BATTERIES 
VOLTAMETRY 
Organic utimate analysis of small amounts of substance by 
means of Coulometry. III. Accelerating Coulometric titration, 
1:14257 (UCRL-Trans-10765) 
VOLTERRA EQUATIONS 
See VOLTERRA INTEGRAL EQUATIONS 
VOLTERRA INTEGRAL EQUATIONS/ITERATIVE METHODS 
Interative method for Volterra integral equations of the first 
kind, 1:15138 (1S-3841) 
VORTICES (MAGNETIC) 
See MAGNETIC FLUX 


WALLS/ACOUSTIC TESTING 

Acoustical and thermal performance of 

doors, and windows, (NDS 
WALLS/DESIGN 

Thermodynamically integrated buildings (Patent; in-wall liguid 
heat exchangers for controlling building temperature), 
1:13552 

WALLS/THERMODYNAMIC PROPERTIES 
Acoustical and thermal performance of exterior residential walls, 
doors, and windows, 1:13531 (NBS-BSS-77) 
WARFARE/NUCLEAR WEAPONS 
eo I system for the UNIVAC 1108 weapons preparation 
. Revision No. 1. Final report, 1:14331 (PB-239294) 
G/BIOLOGICAL EFFECTS 

Trace-element content of human scalp hair (Neutron activation 
analysis, atomic absorption spectrometry), 1:14425 (CONF- 
740701-) 

WASHINGTON/AIR POLLUTION 
Interrelationships of chemical and physical information at 
Quillayute, Washington for 1974, 1:14386 (BNWL-1966) 
WASTE HEAT/HEAT RECOVERY 
Method and apparatus for heat recovery (Patent), 1:13563 
WASTE HEAT/USES 

Assessment of the utilization of waste heat in greenhouses, 
1:13556 (AECL-5109) 

Waste heat vs conventional systems for greenhouse 
environmental control: an economic assessment, 1:12914 
(ORNL/TM-S5069) 

WASTE PROCESSING 
See also RADIOACTIVE WASTE PROCESSING 
WASTE PROCESSING/ECONOMICS 

Acid mine drainage as a chemical coagulant for treatment of 

municipal wastewater, 1:12442 
WASTE PROCESSING/EFFICIENCY 

Use of activable tracers in the evaluation of the performance of 

wastewater treatment plants, 1:14633 
WASTE SOLUTIONS 

See LIQUID WASTES 
WASTE WATER/PURIFICATION 

Use of AMBERLITE ion exchange resins in treating acid mine 
waters at Philipsburg, Pennsylvania, 1:12433 

WASTE WATER/RADIOSTERILIZATION 

Application of radionuclides in the study of sediment transport 

and treatment of waste effluents, 1:12646 
WASTE WATER/TOXICITY 

Toxicity removal from municipal wastewaters. Volume IV. A 
study of toxicity and biostimulation in San Francisco Bay- 
Delta Waters, 1:14496 (SERL-71-7) 

WASTE WATER/WASTE PROCESSING 

Acid mine drainage as a chemical coagulant for treatment of 
municipal wastewater, 1:12442 

Use of activable tracers in the evaluation of the performance of 
wastewater treatment plants, 1:14633 


See also GASEOUS WASTES 
INDUSTRIAL WASTES 
LIQUID WASTES 
ORGANIC WASTES 
RADIOACTIVE WASTES 
SOLID WASTES 
WASTE HEAT 
WASTES/ACTIVATION ANALYSIS 
Instrumental neutron activation analysis of effluents from coal 
fired power plants, 1:14356 (CONF-740701-) 
WASTES/BIODEGRADATION 
Feasibility of microbial decomposition of organic wastes under 
conditions existing in deep wells, 1:14543 (BERC/RI-76/6) 
WASTES/CHEMICAL ANALYSIS 
Fission track technique for uranium determination in coal and 
fly ash standard reference materials, 1:14353 (CONF-740701- 


) 
WASTES/DIFFUSION 
Characteristics of coastal circulation affecting the transport and 
dispersion of material released from the nuclear industry, 


1:14510 
WASTES/ENVIRONMENTAL EFFECTS 
Instrumental neutron activation analysis of effluents from coal 
fired power plants, 1:14356 (CONF-740701-) 
WASTES/TRANSPORT 
Characteristics of coastal circulation affecting the transport and 
dispersion of material released from the nuclear industry, 
1:14510 
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WATER 
See also DRINKING WATER 
FRESH WATER 
GROUND WATER 
HEAVY WATER 
SEAWATER 
SURFACE WATERS 
WATER/ACTIVATION ANALYSIS 
Detailed chemical and radiometric study of geothermal waters 
and associated rock formations, with environmental 
— (Uranium, radon, radium), 1:14414 (CONF- 


7 
WATER/ADSORPTION 

Dependence of the electrical conductivity of si 
temperature, 1:12424 (UCRL-Trans-1 1059) 

Surface chemistry, 1:13804 (ORNL-5111) 

WATER/CHARGED-PARTICLE TRANSPORT 
electron s (Ho ic interferometry), 1:15119 
(CONF-741040- P2) 
WATER/CHEMICAL ANALYSIS 
= methodology and instrumentation, 1:13774 (ORNL- 
) 

Biochemical monitoring of water after the Cannikin event, 
Amchitka Island, Alaska, August 1974 and chemical 
= from July 1972-June 1974, 1:14509 (USGS-474- 

Stabilization and determination of ——- uantities of 
mercury in water, 1:14472 (CONF-7 701 

WATER/CONTAMINATION 

Distribution studies of plutonium in the Great Lakes (Pu, ®Sr, 
'87Cs), 1:14505 (CONF-740701-) 

Effect of municipal treatment processes on *° Pu and '"Cs, 
1:14502 (ANL-75-3(Pt.3)) 

WATER/DENSITY 
Chemical physics, 1:13803 
WATER/ELECTRON DOSIM 
of absorbed in water from 
ulsed electron beams (Holographic interferometry), 1:15119 
{CONF.741040- P2) 
ueous systems and geothermal energy, 1:13801 (ORNL-5111) 
wa ER/NUCLEATE BOILING 

Mechanism supported by extensive experimental evidence to 
explain high heat fluxes observed during nucleate boiling, 
1:13969 


WATER/PHOTOLYSIS 
Chemical physics, 1:13803 (ORNL-5111) 
WATER/PHOTON TRANSPORT 
Corrections for x-ray polychromaticity effects on three- 
dimensional reconstruction (120 keV x-rays), 1:15107 
WATER/POLLUTION 
Selenium in fly ash, 1:14435 
WATER/RADIATION MONITORING 
Biochemical monitoring of water after the Cannikin event, 
Amchitka Island, Alaska, August 1974 and chemical 
— from July 1972-June 1974, 1:14509 (USGS-474- 
5) 
WATER/RADIOCHEMICAL ANALYSIS 
Determination of plutonium in environmental samples. I. 
Development of methods, 1:13767 
Determination of plutonium in environmental samples. II. 
Procedures, 1:13768 
WATER/RADIONUCLIDE MIGRATION 
Plutonium release rates from **Pu fuels exposed to aquatic 
environments, 1:12617 
WATER/SAMPLE PREPARATION 
Removal of copper and iron prior to water hardness titration, 
4 


PROPERTIES 
ueous systems and geothermal energy, 1:13801 (ORNL-5111) 
WA ER/X-RAY FLUORESCENCE ANALYSIS 
Detailed chemical and radiometric study of geothermal waters 
a associated rock formations, with environmental 
— (Uranium, radon, radium), 1:14414 (CONF- 
) 
PR dispersive x-ray fluorescence for trace metal analysis of 
water, 1:14481 (CONF- 740701-) 
WATER HAMMER/MATHEMATICAL MODELS 
HAMOC: a computer program for fluid hammer analysis, 
1:13159 (HEDL-TME-75-119) 
WATER HEATERS/DESIGN 
Method and apparatus for heat recovery (Patent), 1:13563 
Water and room heater (Patent), 1:13554 
WATER POLLUTION/BIBLIOGRAPHIES ; 
NSF-RANN trace contaminants abstracts, 1:14431 (ORNL/EIS- 
) 


coals on 
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WATER POLLUTION/BIOLOGICAL EFFECTS 
Effects of certain chemical pollutants on small > red animals. 
Project completion report, May 1973-June 1974, 1:14782 
(PB-241336) 
WATER POLLUTION/ENVIRONMENTAL EFFECTS 
NSF-RANN trace contaminants abstracts, 1:14431 (ORNL/EIS- 


90) 
WATER POLLUTION/SCAVENGING 
Role of Spartina alterniflora in the flow of lead, cadmium, and 
through the salt-marsh ecosystem, 1:14476 (CONF- 
13-) 
WATER POLLUTION/SIMULATION 
CHNSED: simulation of sediment and trace contaminant 
transport with sediment/c« inant interaction, 1:14463 
(ORNL/NSF/EATC-19) 
WATER QUALITY /BIOLOGICAL EFFECTS 
Effect of temperature on tolerance to dissolved gas 
supersaturation of black bullhead, Ictalurus melas, 1:14493 
(CONF-741033-) 
WATER QUALITY/DATA ACQUISITION SYSTEMS 
Feasibility study for automation of the Central Laboratories, 
Water Resources Division, U.S. Geological Survey, 1: 14434 / 
(UCRL-52001) 
WATER QUALITY/DATA PROCESSING 
Evaluation of two hyd: separation methods of ntial 
— water quality assessment, 1:14464 (ORNL/TM- 
) 
WATER QUALITY/MONITORING 
Continuous monitoring of total dissolved gases, a feasibility 
study, 1:14518 (CONF-741033-) 
Electronic monitor for total dissolved 
ecosystems), 1:14519 (CONF-741033-) 
WATER RESERVOIRS 
See also COOLING PONDS 
WATER RESERVOIRS/AQUATIC ECOSYSTEMS 
Notes on the fishes of Nickajack Reservoir, Tennessee, near the 
Raccoon Mountain Pumped-Storage Plant, 1:14789 
WATER RESERVOIRS/MODIFICATIONS 
Construction problems in converting existing hydroelectric 
facilites, 1:12723 
Ecological implications of pumped storage power plants, 
1:13392 


Potential pumped storage projects that would use existing 
reservoirs, 1:13381 
Pumped-storage potential at existing hydroelectric sites of the 
Bureau of Reclamation, 1:13382 
WATER RESERVOIRS/SITE SELECTION 
Pumped storage site selection: engineering and environmental 
considerations, 1:13374 
WATER RESERVOIRS/WATER CHEMISTRY 
Changes in water chemistry and primary productivity of a 
reactor cooling reservoir (Par Pond), 1:14529 (CONF- 
7405 13-) 
WATER RESOURCES/AVAILABILITY 
Water use and coal development in eastern Montana: water 
availability and demands. Completion report, 1:12471 (PB- 
241332) 
WATER RESOURCES/EXPLORATION 
Mineral and water resources of Nevada, 1:14457 
WATER RESOURCES/MEETINGS 
Water for the human environment. Volume IV. Special sessions. 
Proceedings of the first world congress on water resources, 
Chicago, Illinois, September 24-28, 1973, 1:14532 
WATER RESOURCES/MINNESOTA 
Digest of energy facts for water resources studies in Minnesota, 
1:13471 (PB-239961) 
WATERFLOODING/ECONOMICS 
Profitability analysis of producing crude oil by waterflooding 
using a simulation technique., 1:12492 (BM-IC-8652) 
WAVE FUNCTIONS/RELATIVISTIC RANGE 
Properties of a new spin 1/2 relativistic wave equation, 1:14959 
(ORO-3992-253) 
WAVE POWER/FEASIBILITY STUDIES 
Potential of —_, energy resources for remote military 
bases, 1:1351 
WAVES (SHOCK) 
See SHOCK WAVES 
WEAK INTERACTIONS/REVIEWS 
Weak interactions: semileptonic weak interactions in nuclei, 
1:14921 
WEAK INTERACTIONS/YANG-MILLS THEORY 
Unified interactions of leptons and hadrons (Nonabelian gauge 
theory), 1:14898 
WEAK NEUTRAL CURRENTS/NEUTRINO-NUCLEON 
INTERACTIONS 
ee by neutrinos: Test of weak-current models, 
1:14926 


pressure (Fresh water 
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WEAK NEUTRAL CURRENTS/V-A THEORY 
Isospin-1/2 nucleon-resonance production by a V, A weak 
neutral current, 1:14923 
WELDED JOINTS/MECHANICAL PROPERTIES 
rter ress report for ending Jan 
WELDED JOINTS/NONDESTRUCTIVE TESTING 
NDE of stainless steel, 1:13978 (HEDL- 
A-1 A) 

WELDED JOINTS/PHYSICAL RADIATION EFFECTS 
Irradiation effects on reactor structural materials. Semiannual 
progre rt, March 1975-July 1975, 1:13676 (HEDL- 

WELDING MACHINES/DESIGN 
Wire feeder and positioner for narrow groove electron beam 
1:13605 


See WELDED JOINTS 
WELL LOGGING 
structure model and“pore’structure interrelationships, 
WELL LOGGING/DATA ANALYSIS 
Effect of bed thickness and pore geometry on log response, 
1:12481 
Interactive computer system for we 
WELL LOGGING/DATA PROCESS:N' 
Minicomputers for maxi analysis (Log ibe system 
incorporating a minicomputer), 1:14295 
WELL L ING/ELECTRIC CONDUCTIVITY 
Hole-to-hole geophysical measurement research for mineral 
exploration, 1:12488 
Investigation of shale conductivity, 1:12565 
R/sub t/ determination in the Eastern Hemisphere, 1:12489 
WELL LOGGING/ELECTRICAL SURVEYS 
Shaly sand analysis in say ment wells (Combination of 
resistivity | evaluation), 1:12493 
WELL LOGGI YSICAL SURVEYS 
Formation pros in Jurassic sandstones in the northern 
North Sea area, 1:12486 
WELL LOGGING/POROSIMETERS 
n hole logging evaluation in metamorphic rocks, 1:12480 
WELL LOGGING/PRESSURE MEASUREMENT 
Formation evaluation by transient pressure testing, |:12479 
Overpressure detection and contro trol at Imp Immerk B-48 using a 
wellsite mud gas detector, 1:12496 
WELL LOGGING/PRESSURE MEASUREMENTS 
Locating the dog-legs and jump-shifts in pressure profile plots, 
1:12495 
WELL LOGGING/QUALITY CONTROL 
control, 1:12482 
WELL LOGGING/SEISMIC SURVEYS 
— pressure and relative lithology from seismic velocities, 
1:124 
Hole-to-hole geophysical measurement research for mineral 
exploration, 1:12488 
WELL LOGGING/SONIC PROBES 
Evaluation of the circumferential microsonic log: a fracture 
detection device, 1:12487 
STIMULATION 
ertiary recove: ration (Patent; imposition of a new set of 
flow gradients), 1.12498 
WELL STIMULATION/ACIDIZATION 
Method for stimulating well production (Patent), 1:12517 
Secondary recovery method (Patent), 1:12504 
Secondary recovery method (Patent), 1:12508 
Secondary recovery method (Patent), 1:12509 
Secondary recovery method (Patent), 1:12510 
Secondary recovery method (Patent), 1:12516 
Secondary recovery method (Patent), 1:12518 
Treatment of oil well strata (Patent), 1:12505 
WELL STIMULATION/ELECTRIC CURRENTS 
Method of producing oil from a subterranean formation (Patent; 
formation containing solid gas hydrates is heated by passing an 
electrical current through it), 1:12514 
Method of producing natural gas from a subterranean formation 
(Patent; “ae natural gas containing hydrates with electric 
currents), 1:1 
WELL STIMULATION/MICROEMULSION FLOODING 
Method of treatin ne petroleum-bearing formations for 
supplemental oil recovery (Patent; Yaad injection followed 
by slug of high-brine water), 1:12502 
Recovery of dain microemulsions (Patent), 1:12499 


analysis, 1:12485 


WELL STIMULATION/MISCIBLE-PHASE DISPLACEMENT 
Miscible flooding process (Patent), 1:12513 
with hi 


igh conductivity micellar systems (Patent), 


WELL STIMULATION/STEAM INJECTION 
Petroleum production by steam Patent), 1:12512 
WELL STIMULATION/WATERFLOODIN 
Method for improving the injectivity of ia injection wells 
(Patent), 1:12515 
Oil 7 process which provides for the treatment of 
produced water before it is reinjected to drive oil toward the 
production wells , Patent), 1:12506 
Profitability analysis of producing crude oil by waterflooding 
using a simulation technique., 1: 12492 (BM-IC-8652) 
Waterflooding method using overbased sulfonate (Patent), 
1:12507 
weet employing surfactants produced in situ (Patent), 
1:1 
WEST VALLEY PROCESSING PLANT/LICENSIN' 
Safety Analysis Repoort, Supplement 18, 1:12581 (DOCKET. 


Report, Supplement 20, 1:12582 (DOCKET- 
50201- 175) 
Safety Analysis Report, Supplement 19, 1:12583 (DOCKET- 
$0201-176) 
WEST VALLEY PROCESSING PLANT/RADIATION 
MONITORING 
Environmental Report No. 19, July-December 1975, 1:12584 
(DOCKET-50201-177) 
WEST VALLEY PROCESSING PLANT/RADIOACTIVE 
WASTES 
Environmental Report No. 19, July-Decémber 1975, 1:12584 
(DOCKET-50201-177) 
WEST VIRGINIA/COAL MINING 
Coal and coal mining in West Virginia. Coal-geology bulletin 
No. 2, 1:13483 (NP-20688) 
WEST VIRGINIA/COAL RESERVES 
Coal and coal mining in West Virginia. Coal-geology bulletin 
No. 2, 1:13483 (NP-20688) 
WESTINGHOUSE STANDARD REACTOR 
(Prior to 1975, PWR/41 TYPE REACTORS was used.) 
WESTINGHOUSE STANDARD REACTOR/REACTOR 
LICENSING 
FIND: Reference Safety Analysis Report (RESAR-3S), 1:13112 
(FIND-STN-50545 ) 
WHEAT/BIOCHEMICAL REACTION KINETICS 
Nitrate uptake and assimilation by wheat seedlings during initial 
exposure to nitrate, 1:14587 
WHEAT/PLANT BREEDING 
Improvement of protein content in wheat through mutation 
breeding (Radioinduced mutants), 1:14653 
Induced mutations for increasing protein content in wheat and 
rice, 1:14652 
Mutations affecting protein characters in wheat, 1:14654 
WHEAT/PROTEIN NS 
Improvement of protein content in wheat through mutation 
breeding (Radioinduced mutants), 1:14653 
Induced mutations for increasing protein content in wheat and 
rice, 1:14652 
Mutations affecting protein characters in wheat, 1:14654 
WHITE DWARF STARS/SOFT X RADIATION 
MX 1313+29: A compact source of very low energy X-rays in 
Coma Berenices, 1:14810 
WHITESHELL-1 REACTOR 
See WR-1 REACTOR 
WILD ANIMALS/FEEDING 
Model of mineral-element cycling for an invertebrate food web 
in a southeastern hardwood forest litter community, 1:14635 
(CONF-7405 13-) 
WIND/AERODYNAMICS 
Surface drag coefficient dependence on the aerodynamic 
rou; ae of the sea, 1:14339 
WIND 
prt energy sources for Hawaii. Proceedings of the 
id May 8-9, 1975, in Honolulu, Hawaii, 1:13514 
(NP-20679 
WIND POWER BIBLIOGRAPHIES 
Solar energy and wind power. A bibli 
Report for 1964-June 1974, 1:12889 ( 
WIND POWER/FEASIBILITY STUDIES 
Potential of i energy resources for remote military 
bases, 1 
Solar Sousa conversion and storage systems for the future, 
1:1 
Wind machines, 1:13522 
WIND POWEFR/SYSTEMS ANALYSIS 
Wind machines, 1:13522 
POWER/USES 
arm energy system employin; n sto t 
WIND POW R PLA NTS/S ‘ SEL ECTION oe 
Wind machines, 1:13522 


with abstracts. 
-74-11103/0) 


WIND POWER PLANTS/SITE SELECTION 
| 


WIND TURBINES/CONTROL SYSTEMS 
Clutch-controlled, wind-operated, power producing propeller 
(Patent), 1:12894 
WIND TURBINES/DESIGN 
Wind machines, 1:13522 
WIND TURBINES/ELECTRIC GENERATORS 
Development of an electrical generator and electrolysis cell for a 
— ad conversion system. Progress report, 1:12898 (PB- 
WIND TURBINES/ELECTROLYTIC CELLS 
Development of an electrical generator and electrol 
— eed conversion system. Progress report, 
WIND TURBINES/PERFORMANCE 
Wind machines, 1:13522 
WIND TURBINES/POWER GENERATION 
Wind system utilizing pressure electrolysis as a storage 
mechanism, 1:12676 
WIND TURBINES/RESEARCH PROGRAMS 
Development of an electrical generator and electrolysis cell for a 
be ae conversion system. Progress report, 1:12890 (PB- 
) 
WIND TURBINES/TURBINE BLADES 
Structural analysis of wind turbine rotors for NSF-NASA MOD- 
0 wind power system, 1:12893 (N-75-17712) 
WINDOWS/ACOUSTIC TESTING 
Acoustical and thermal performance of exterior residential walls, 
doors, and windows, 1:13531 (NBS-BSS-77) 
WINDOWS/ENERGY CONSERVATION 
Windows and people: a literature survey. Psychological reaction 
— with and without windows, 1:13453 (NBS- 
) 
WINDOWS/PHYSICAL RADIATION EFFECTS 
Monitoring for light-transmission changes in HFEF/N shielding 
windows, 1:13910 
WINDOWS/SOCIO-ECONOMIC FACTORS 
Windows and people: a literature survey. Psychological reaction 
to with and without windows, 1:13453 (Nes. 
BSS-70) 
WINDOWS/THERMODYNAMIC PROPERTIES 
Acoustical and thermal performance of exterior residential walls, 
doors, and windows, 1:13531 (NBS-BSS-77) 
WINKLER PROCESS/FLOWSHEETS 
High Btu gas from coal: status and prospects, 1:12382 
IC-76-1) 


also SUPERCONDUCTING WIRES 


is cell for a 
212898 (PB- 


WIRES/BONDING 
Characterization of the thermosonic wire bonding technique 
(Combination of ultrasonic energy and ther P ), 


1:13602 (SAND-74-0411) 
WIRES/PHYSICAL RADIATION EFFECTS 
Electromagnetic pulse (EMP) protection en; 
Volume III. Interaction and coupling, 1:14225 ( ——4 
WISCONSIN/ENERGY DEMAND 
Wisconsin energy model: a tool for regional energy policy 
analysis, 1:13432 (PB-245964) 
WISCONSIN/ENERGY MODELS 
Wisconsin energy model: a tool for regional energy policy 
analysis, 1:13432 (PB-245964) 
WISCONSIN/ENERGY POLICY 
Wisconsin energy model: a tool for regional energy policy 
analysis, 1:13432 (PB-245964) 
WOMEN/MAXIMUM PERMISSIBLE DOSE 
Women in industry: radiation exposure level standards, 1:15354 
WOMEN/OCCUPATIONS 
Some commandments for women in management, 1:15355 
Women and affirmative action in the nuclear field, 1:15353 
WOMEN/RADIONUCLIDE KINETICS 
Modification of radiation hazards to the adult and its fetus from 
nuclear medicine procedures (Effects of perchlorate on /sup 
99m/Tc tissue distribution), 1:14599 (CONF-760202-33) 
WORKERS 
See PERSONNEL 
WR-1 REACTOR/FUEL ELEMENTS 
Non-destructive determination of burn-up by gamma-scanning: 
an assessment of '“Ce/Pr as a fission monitor in CANDU 
fuels, 1:12988 (AECL-5236) 
WYOMING/GROUND WATER 
Statistical study of the SP log in fresh water formations of 
northern Wyoming, 1:14291 
WYOMING/URANIUM DEPOSITS 
——— report on the geology of uranium its in the 
Browns Park Formation | in Moffat County, Colorado, and 


Carbon County, Wyoming (Favorable host rocks are found in 
the interbedded fluvial, lacustrine, and eolian sandstones east 
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and Little Snake Rivers in 
ill area in Wyoming), 1:12568 


of the confluence of the Y 
Colorado and west of Miller 
(TM-D-1-18) 


x 


2X DEVICES/ENERGY SPECTRA 
Pulsed-gas-valve measurements of i tenproriny ion concentrations 
and ener, in the 2XII Mirror device, 1:15174 
2X DEVICES/IMPURITIES ’ 
Pulsed-gas-valve measurements of impurity ion concentrations 
and energies in the 2XII Mirror device, 1:15174 
2X DEViCES/PLASMA CONFINEMENT 
Advanced energy systems: 2XIIB: heating and containin 
m tically confined plasmas, 1:15145 (UCRL-52 75-11) 
2X DEVICES/PLASMA HEATING 
Advanced energy systems: 2XIIB: heating and containi a 
magnetically confined plasmas, 1:15145 (UCRL-52 75-11) 
2X DEVICES/PLASMA  MICROINST ABILITIES 
Present status of mirror stability theory, 1:15198 (UCID-17038) 
X RADIATION/ABSORPTION 
Corrections for x-ray polychromaticity effects on three- 
dimensional reconstruction (120 keV x-rays), 1:15107 
Rapid calculation of x-ray absorption correction factors for 
cylinders to an accuracy of 0.1%, 1:15100 
X RADIATION/BIOLOGICAL RADIATION EFFECTS 
Induction of non-rejoinable DNA breaks in mammalian cells by 
high LET radiations, 1:14686 
Overview of high LET radiation effects in cells, 1:14684 
X RADIATION/LEUKEMOGENESIS 
Studies on the leukemogenic and prea effects of 
radiostrontium (®Sr) and x rays in mice, 1:14668 (CONF- 
740930-) 
X RADIATION/SMALL ANGLE SCATTERING 
New small-angle x-ray scattering facility utilizing a rotating 
anode, pin-hole collimation and a position-sensitive 
proportional counter (For studying voids in neutron irradiated 
metals and alloys), 1:14264 
X RADIATION/SPECTRAL HARDENING 
Corrections for x-ray polychromaticity effects on three- 
dimensional reconstruction (120 keV x-rays), 1:15107 
XANTHINES 
See also URIC ACID 
XANTHINES/ACTIVATION ANALYSIS 
Neutron activation analysis of urinary calculi, 1:14428 (CONF- 
740701-) 
XENON/ATOM-MOLECULE COLLISIONS 
Yields of N,(C) from Ar*+N, and XeBr* from Xe*+Br, , 


1:14842 
XENON/SOLUBILITY 
Solubility of xenon in liquid sodium (350 tto 600°C and 2 to 8 
atm; consequences of fuel-pin cladding failure), 1:13813 
XENON 136 REACTIONS/ELASTIC SCATTERING 
Study of the reaction Bi + '*Xe (1130 MeV: charge, K. E., 
and angular distributions, reaction mechanism), 1:15069 
XENON 136 REACTIONS/FISSION 
Mass yield distributions in the reaction of Xe ions with ™U, 
1:15082 
XENON 136 REACTIONS/TRANSFER REACTIONS 
Study of the reaction Bi + Xe (1130 MeV: charge, K. E., 
and angular distributions, reaction mechanism), 1:15069 
XENON IONS/ION-ION COLLISIONS 
Magnetic splitting of quasimolecular electronic states in strong 
fields, 1:14839 
XENON OSCILLATIONS 
(Effects of fission-product xenon levels on reactor operation.) 
XENON OSCILLATIONS/CONTROL 
Analytical model for the optimal control of transient 
concentrations of Xe" in an operating reactor, 1:13144 
(INIS-mf-1961) 
XI MINUS/PARTICLE PRODUCTION 
Cascades in the twelve-foot bubble chamber, 1:14871 
(ANL/HEP-CP-75-58) 
X-RAY DETECTION/HGI2 SEMICONDUCTOR DETECTORS 
Capabilities of mercuric iodide as a room temperature x-ray 
letector, 1:14124 
X-RAY DIFFRACTION/CORRECTIONS 
Rapid calculation of x-ray absorption correction factors for 
cylinders to an accuracy of 0.1%, 1:15100 
X-RAY DIFFRACTOMETERS/AUTOMATION 
Software considerations of a minicomputer based multi- 
instrument CAMAC automation system, 1:14284 
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X-RAY DOSIMETRY 
Personnel monitoring measurements, 1:14675 (UCRL-77816) 
X-RAY FLUORESCENCE ANALYSIS/RESEARCH PROGRAMS 
Nuclear and ics methods, 1:13750 (ORNL-5100) 
X-RAY FLUO! ESCENCE ANALYZERS/PERFORMANCE 
In situ analysis of sedimentary pollutants by x-ray fluorescence, 
1:14218 
X-RAY RADIOGRAPHY/IMAGE CONVERTERS 
Ray converter (Patent), 1:13983 
X-RAY RADIOGRAPHY/REVIEWS 
Qualitative discussion of quantitative radiography, 1: 13981 
X-RAY RADIOGRAPHY (BIOMEDICAL) 
See BIOMEDICAL RADIOGRAPHY 
X-RAY SOURCES 
See also COSMIC X-RAY SOURCES 
New small-angle x-ray scattering facility utilizing a rotating 
anode, pin-hole collimation and a position-sensitive 
proportional counter (For studying voids in neutron irradiated 
metals and alloys), 1:14264 
X-RAY SOURCES/RADIOMETRIC ANALYSIS 
Proportional counter for monitoring low levels of “Kr and other 
beta- and x-ray-emitting nuclides, 1:14165 
X-RAY SPECTROMETERS/CDTE SEMICONDUCTOR 
DETECTORS 
Spectrometer performance of n-type cadmium telluride x- and y- 
ray detectors, 1:14188 
X-RAY SPECTROMETERS/DATA ACQUISITION SYSTEMS 
Microprocessor system to recover data from a self-scanning 
array (For laser-produced plasma diagnostics), 
X-RAY SPECTROMETERS/DESIGN 
Crystal x-ray spectroscopy and polarimetry on OSO-8, 1:14193 
High resolution, large through-put x-ray microscopes for target 
diagnostics, 1:15165 (UCRL-77081 ) 
X-RAY SPECTROMETERS/GAS SCINTILLATION 
DETECTORS 
Sealed xenon gas scintillation proportional counter for x-ray 
astronomy, 1:14192 
X-RAY SPECTROMETERS/HIGH-PURITY GE DETECTORS 
Detector system for in situ spectrometric analysis of *Am and 
Pu in soil, 1:14194 
X-RAY SPECTROMETERS/SI SEMICONDUCTOR 
DETECTORS 
Large area reach-through avalanche diodes for x-ray 
spectroscopy, 1:14187 
X-RAY TRANSMISSION SCANNING 
See PHOTON TRANSMISSION SCANNING 


Y 


YEASTS/GENETICS 
Serine pas caused by an ochre suppressor in yeast, 
1:1457 
YIELD (FISSION) 
See FISSION YIELD 
YTTERBIUM 165/ENERGY-LEVEL TRANSITIONS 
Nuclear chemistry (ORNL Chemistry Division Annual P: 
— for period ending Nov. 1, 1975), 1:13847 (ORNL- 


YTTERBIUM 165/ROTATIONAL STATES 
Nuclear chemistry (ORNL Chemistry Division Annual ae 
oe for period ending Nov. 1, 1975), 1:13847 (ORNL- 
111) 


YTTERBIUM 167/BETA-PLUS DECAY 
Rotational bands in '*’Tm excited by the decay of '*’Yb (Decay 
scheme), 1:15056 (COO-1779-49) 
YTTERBIUM 167/ELECTRON CAPTURE DECAY 
Rotational bands in '*’Tm excited by the decay of "Yb (Decay 
scheme), 1:15056 (COO-1779-49) 
YTTERBIUM FLUORIDES/CHEMICAL PREPARATION 
Novel reduction procedure for the rectification of SmF,, YbF;, 
SmS, YbS, and EuO, 1:13695 (UCRL-Trans-10743) 
YTTERBIUM SULFIDES/CHEMICAL PREPARATION 
Novel reduction procedure for the rectification of SmF,, YbF,, 
SmS, YbS, pest EuO, 1:13695 (UCRL-Trans-10743) 


YTTRIUM/ULTRAVIOLET SPECTRA 
4s*4p‘-4s4p° transitions in five-times-ionized yttrium (Y VI), 
1:14827 
YTTRIUM/X-RAY FLUORESCENCE ANALYSIS 
X-ray fluorescence analysis of terbium oxide for rare earth 
impurities, 1:13759 (BARC-807) 


ZINC/CRYSTAL STRUCTURE 


YTTRIUM COMPOUNDS/MOLECULAR STRUCTURE 
Magnetic properties of Fe** ions at octahedral and tetrahedral 
sites in the yttrium garnet, 1:13727 (CEA-N-1817(Suppl.)) 
Polarized neutron determination of magnetic moments and 
a tic form factors of Fe** in yttrium iron garnet, 1:13728 
( 


)») 
EUTRON REACTIONS 
Production of i of isomers by the cyclic activation method (14.8 
MeV; isomeric cross section ratios), 1:15013 (CONF-740701- 
) 


Z*RESONANCES/REVIEWS 
Remarks on the status of the Z,*, 1:14870 (ANL/HEP-CP-7S- 


ZEEMAN EFFECT 
Isotope shift Zeeman technique for detection of atoms and 
molecules, 1:14350 (CONF-740701-) 
ZERO GRADIENT SYNCHROTRON 
See ZGS 
ZERO POWER REACTORS 
See also GODIVA REACTOR 
JEZEBEL REACTOR 
ZPPR REACTOR 
ZPR-3 REACTOR 
ZPR-6 REACTOR 
ZPR-9 REACTOR 
ZERO POWER REACTORS/NEUTRON SPECTRA 
Physics evaluations and applications. Quarterly progress report 
for period ending July 31, 1975 (Benchmark calculations), 
1:14987 (WARD-XS-3045-10) 
ZERO POWER REACTORS/RADIATION DETECTORS 
Experimental techniques and facilities, 1:13155 (ANL-8010) 
ZERO POWER REACTORS/REACTIVITY 
Prompt alpha and reactivity measurements on fast metal 
assemblies, 1:13204 (CONF-760111-1) 
ZERO POWER REACTORS/REACTOR EXPERIMENTAL 
FACILITIES 
Experimental techniques and facilities, 1:13155 (ANL-8010) 
ZERO POWER REACTORS/SAFETY ENGINEERING 
Safety analysis of the Los Alamos critical experiments facility, 
1:13296 (LA-6206( Vol.1)) 


S 

(12.7-GeV —— synchrotron at Argonne.) 
ZGS/ION SOURC 

High-intensity well of heavy —_— ions, 1:14043 
ZINC/ABSORPTION SPECTROSCO 

Part I. Application of the dio Siaantie furnace technique to 
environmental trace analysis. Part II. The applicability of 
Hadamard transform techniques to uv-visible spectroscopy, 
1:13780 (TID-26947) 

ZINC/ABUNDANCE 

Copper and zinc levels in serum from human patients with 

sarcomas, 1:14594 
ZINC/ACTIVATION ANALYSIS 

Analytical techniques for the determination of 20 trace elements 
in biological samples by means of instrumental thermal 
neutron activation analysis, 1:14422 (CONF-740701-) 

Development of methods for the neutron activation analysis to 
the determination of essential and toxic trace elements of 
biological and environmental samples: application of enzyme 
activity of raw hides, 1:14429 (CONF-740701-) 

Environment as reflected in human tissue and hair: a com 
(Thermal neutron activation analysis), 1:14424 (CONF- 
740701-) 

Neutron activation analysis studies of marine biological species 
and related marine sediments (Microstomus pacificus), 
1:14483 (CONF-740701-) 

ZINC/BIOLOGICAL EFFECTS 

Systematic study of biochemical effects of heavy metal pollution. 
Program of the research and preliminary results on cadmium 
and lead (Cd, Zn, Se, Hg, Cr, Pb, V, Ni, Be, "Cd, *S, Pb, 
rats), 1:14564 (EUR-5353e) 

ZINC/CHEMICAL REACTIONS 

EPR study of manganese(II) binding to 55'-ATP, hemoglobin, 

and hemocyanin, 1:13824 
ZINC/CRYSTAL STRUCTURE 

Effect of solute atoms on the motion of a low angle tilt 

boundary (In Zn-base Ag alloy crystals), 1:13614 


231S 
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5 ZEA MAYS 
See MAIZE 


ZINC/DEPOSITION 
Evaporation of high Ma ey ope materials: some 
and some 13597 (ANL/PHY/MSD-76-1) 
ZINC/ECOLOGICAL CONCENTRATION 
— data on everglades soil-plant systems: elemental 
wei) biomass, and soil depth, 1:14451 (CONF- 


Chemical composition of white-tailed deer: whole-bod 
concentrations of macro- and micronutrients, 1:14418 
(CONF-7405 13-) 

Distribution of c t and zinc in oysters and sediments from 
three coastal-plain estuaries, 1:14475 (CONF-740513-) 

Effects of age, sex, and pelage phenotype on the elemental 
composition of the old-field mouse, 1:14416 (CONF-740513-) 

Heavy-metal concentrations in selected Georgia estuarine 
=. with comparative food-habit data, 1:14477 (CONF- 

-) 

Prediction of elemental content in the old-field mouse, 1:14417 

(CONF-7405 13-) 
ZINC/ELECTRONIC STRUCTURE 

Free-atom behavior of Auger electrons in solids, 1:13607 

(CONF-741040-P2) 
ZINC/EMISSION SPECTROSCOPY 

Simultaneous determination of wear metals in lubricating oils by 

plasma-atomic emission spectrometry, 
ZINC/ENVIRONMENTAL EFFECTS 

Contamination of groundwater by heavy metals from the land 
disposal of fly ash. Technical progress re + June 1, 1975- 
February 29, 1976 (As, Ca, ci. r, Cu, e, Hg, Pb, Zn), 
1:14494 (COO- 2727-3) 

ZINC 62/BETA-PLUS DECAY 

Decay of (Decay scheme), 1:15026 
ZINC 62/ELECTRON CAPTURE DECAY 

Decay of (Decay 1:15026 (COO-1779-49) 
ZINC 63/BETA-PLUS DECA 

Decay of “Zn (Decay ron 1:15025 (COO-1779-49) 
ZINC BASE ALLOYS/CRYSTAL STRUCTURE 

Effect of solute atoms on the motion of a iow angle tilt 
boundary, 1:13614 

ZINC COMPLEXES/ECOLOGICAL CONCENTRATION 
Organicall Pd complexed copper, zinc, and chelating agents in the 
rivers of Western Puerto Rico, 1: 14479 (CONF“7405 13.) 
ZINC COMPOUNDS/ION EXCHANGE 
Separations chemistry, 1:13791 (ORNL-5111) 
ZINC OXIDES/CATALYTIC EFFECTS 

Sulfur poisoning of catalysts. Quarterly progress report, October 
1-December 31, 1975 (In methanol synthesis from CO and 
H,), 1:12721 (PERC-0060-2) 

ZINC OXIDES/SORPTIVE PROPERTIES 

Photodesorption from powdered zinc oxide, 1:13707 

ZINC SULFIDES/TARG 

Making successful sulphide targets, 1:14066 (ANL/PHY/MSD- 

76-1 


-1) 
ZINC-AIR BATTERIES/CATHODES 
Effect of the inert component on mass transfer in the gas phase 
of a porous electrode. II. Oxygen electrode (C hydrophobized 
electrode), 1:13406 
ZION STATION UNIT-1 
See ZION-1 REACTOR 
ZION STATION UNIT-2 
See ZION-2 REACTOR 
ZION-1 REACTOR/REACTOR START-UP 
Zion startup and operating experience, 1:12967 
ZION-2 REACTOR/REACTOR START-UP 
Zion startup and operating experience, 1:12967 
ZIRCALOY 2/CORROSION 
Study of corrosion and hydriding of N-Reactor Zircaloy-2 
rocess tube 0758, 1:12970 (BNWL-CC-2446) 
ZIRCALOY 2/MECHANICAL PROPERTIES 
Light-water-reactor safety research a. Quarterly 
report, July-September 1975, 1:13269 (ANL-75-72) 
ZIRCALOY 2/PLASTICITY 
Plastic anisotropy of polycrystalline Zircaloy (LWBR 
development program), 1:13024 (WAPD-TM-1060) 
ZIRCALOY 4/CREEP 
Creepdown and colla nod of Zircaloy fuel cladding. Program 
uarterl ress report, July-September | 
(ORNL- 14-3149) 
ZIRCALOY 4/MECHANICAL PROPERTIES 
Light-water-reactor safety research program. Quarterly progress 


report, July-September 1975, 1:13269 (ANL-75-72) 
ZIRCALOY 4/OXIDATION 
Quarterly progress report on the zirconium metal-water 
oxidation kinetics program sponsored by the NRC Division of 


ERA Vol. 1, No. 8 


Reactor Safety Research for October-December 1975 
(LWR’s), 1:13319 (ORNL/TM-5248) 
ZIRCALOY 4/PLASTIC 

—— anisotropy of po line Zircaloy (LWBR 


rogram). 1:13024 (WAPD-TM-1060) 
ZIRCON OPERTIES 


Variation of fracture mirror radius with fracture stress for 
polycrys rystalline ceramics under various loading conditions. 
hnical report, 1:13702 (AD/A-004998) 
ZIRCONATES/ELECTRICAL PROPERTIES 
Variations in the ferroelectric and piezoelectric properties of 
lead zirconate titanate ceramics containing Cr,O, additions 
(0.05 and 0.20 wt. percent Cr,O;), 1:13705 (LBL-4551) 
ZIRCONIUM/NEUTRON REACTIONS 
Calculated composition changes of some refractory metals in a 
fusion reactor environment, 1:15348 
ZIRCONIUM/NEUTRON TRANSPORT 
Cross sections for creation of damage, 1:14999 (LA-tr-76-5) 
ZIRCONIUM/PHYSICAL PROPERTIES 
Thermodynamics of chemical species important to rocket 
technology. Final report, | July 1973-30 June 1974, 1:13640 
(AD/A-008935 ) 
ZIRCONIUM/PHYSICAL RADIATION EFFECTS 
Cross sections for creation of damage, 1:14999 (LA-tr-76-5) 
ZIRCONIUM 90/HEAVY ION REACTIONS 
Evaporation residue cross sections from “Kr bombardment of 
Cu, and {Differential and total cross sections), 
1:15029 (LA-UR-76-732) 
ZIRCONIUM ALLOYS 
See also ZIRCONIUM BASE ALLOYS 
Direct brazing of ceramics, graphite, and refractory metals 
(Brazing alloys Ti--25 percent Cr--21 percent V and Ti--Zr-- 
GE), 1:13601 (ORN -5195) 
ZIRCONIUM ALLOYS/GRAIN REFINEMENT 
Grain refinement of titanium alloys. Final technical report, May 
73-Jun 1974, 1:13596 (AD/A-008532) 
ZIRCONIUM ALLOYS/OXIDATION 
Mechanisms of stress generation and relaxation during the 
oxidation of U alloys, 1:13665 
Zirconium metal-water oxidation kinetics m 
the NRC Division of Reactor Safety Research. Quarterly 
rogress report, July-September 1975, 1:13313 (ORNL-TM- 
148) 
ZIRCONIUM BASE ALLOYS/FRACTURE PROPERTIES 
Susceptibility of cold-worked zirconium-2.5 wt% niobium alloy 
to delayed hydrogen cracking, 1:13660 (AECL-5260) 
ZIRCONIUM CARBIDES/RECRYSTALLIZATION 
Dynamic recrystallization of zirconium carbide, 1:13704 
ZIRCONIUM OXIDES/COMPACTING 
Explosive compaction of ceramic and metal powders and 
mixtures thereof, 1:13603 (UCRL-Trans-10761 ) 
ZIRCONIUM OXIDES/CORROSION 
Evaluation of ceramic coatings for coal-conversion 


(AliOs; Al,O,.MgO; ZrO,; MgO.ZrO,; CrC), 1: 12334 (ANL- 


7) 
ZIRCONIUM OXIDES/FABRICATION 
Evaluation of ceramic coatings for coal-conversion plants 
(Al,0;; Al,O;.MgO; ZrO,; MgO.ZrO,; CrC), 1:12334 (ANL- 
6-7 


76-7) 
ZIRCONIUM OXIDES/SORPTIVE PROPERTIES 
Surface chemistry, 1:13804 (ORNL-S111) 
ZIRCONIUM OXIDES/THERMAL CYCLING 
Evaluation of ceramic coatings for coal-conversion plan 
Al,O;.MgO; ZrO,; MgO.ZrO,; CrC), 1:12334 (ANL- 


6-7) 
ZIRCONIUM PHOSPHATES/CRYSTAL STRUCTURE 
Crystal structures and crystal chemistry in the system Na/sub 
1+x/Zr,i/sub x/P/sub 3-x/O ,, 1:13724 
ZIRCONIUM SILICATES 
See also ZIRCON 
ZIRCONIUM SILICATES/ELECTRICAL PROPERTIES 
Fast Na*-ion transport in skeleton structures, 1:13739 
ZOOPLANKTON 
See PLANKTON 
ZPPR REACTOR/BREEDING RATIO 
Measurement and analysis of the breeding ratio in ZPPR 
assembly 4, phase 1, 1:13246 
ZPPR REACTOR/FISSION RATIO 
Reactor-averaged isotopic ratio 
measurements in ZPPR-4, phase 1, 1:13247 
ZPR-3 REACTOR/REACTOR KINETICS 
Benchmark testing using ENDF-B-III and -IV, 1:13249 
ZPR-6 REACTOR/REACTOR KINETICS 
Benchmark testing using ENDF-B-III and -IV, 1:13249 
ZPR-9 REACTOR/RADIATION MONITORING 
ZPR-9 airborne plutonium wring system, 1:13262 
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q 13572 76-12 13551 Dep. NTIS, $6.75 
12729 76-30-2 12341 Dep. NTIS, $5.00 
15196 76-33-2 12406 Dep. NTIS, $4.00 
14831 76-45 14792 Dep. NTIS, $6.00 
14494 12352 
13820 12355 
15360 14793 
13859 13001 
14822 13193 
15361 
15124 1:12732 
14670 
14670 1:12733 
3464-17 14971 ERDA-SNS- 
3486-3 14682 3063-8 1:12653 
CRBRP-PMC- ERDA-tr- 
76-02 1:13000 AT 80 1:13885 
CRREL-SR- 93 1:14660 
199 1:13195 94 1:12900 
DDC-TAS- 100 1:14796 
75-6 1:13542 101 1:12899 
EUR- 
1:13979 5134d 1:14363 
13663 5307e 1:15179 
13612 §333e 1:14564 
13642 
| | 13611 EURFNR- 
13611 1257 1:13046 Po 


75/433 
75/488 


75/588 
75/646 
75/652 
76/002 
76/012 


74/502 
75/576 


75/582 
76/258 


76/259 
76/260 
76/261 


226-D 
FERMILAB-Conf- 
75/61-EXP 

FERMILAB-Lec- 


50346-R1 


Availibility 


GPO, $2.10 
Dep. NTIS, $4.00 


Dep. NTIS, $6.75 
Dep. NTIS, $5.00 
Dep. NTIS, $3.50 
See FE-1227-1 

Dep. NTIS, $4.50 
Dep. NTIS, $4.00 
Dep. NTIS, $3.50 
Dep. NTIS, $6.75 
Dep. NTIS, $3.50 
Dep. NTIS, $3.50 
Dep. NTIS, $4.00 
Dep. NTIS, $3.50 
Dep. NTIS, $3.50 
Dep. NTIS, $4.50 
See ERDA-76-47 


See PB-246231 
See PB-246209 
See PB-246207 
See PB-242760-03 
NTIS 


See PB-248915 


See PB-245656 

See PB-246289 

GPO, $1.10, Stock No. 041- 
018-00095-0 

See PB-246091 

See PB-246232 

See PB-246220 

GPO, $1.70, Stock No. 041- 
018-00100-0 

See COM-75-10785 


See PB-244980 
See PB-246024 


See PB-245387 

GPO, $1.10, Stock No. 041- 
018-00108-5 

GPO, $4.60, Stock No. 041- 
018-00105-1 

GPO, $4.45, Stock No. 041- 
018-00106-9 

GPO, $0.75, Stock No. 041- 
018-00107-7 


NTIS 

See PB-240406 
Dep. NTIS, $4.00 
Dep. NTIS, $4.50 
See BNL-50462 


Dep. NTIS, $3.50 
Dep. NTIS, $4.00 
Dep. NTIS, $3.50 


Dep. NTIS, $3.50 
Dep. NTIS, $3.50 
Dep. NTIS, $3.50 
NTIS 


TIC 
NRC 

Dep. NTIS, $3.50 

Dep. NTIS, $4.00 

Dep. NTIS (US Sales Only), 
$3.50 


Report No. Abstract No. 
-NSG- 
217-75/60 1:12653 
FSTC-HT- 
23-127-74 1:13643 
23-391-74 1:12538 
23-935-74 1:13638 
23-0390-74 1:13589 
23-0426-74 1:13543 
23-1887-73 1:15217 
GA-A- 
12910A(Amend.A 12972 
13173 1:12973 
13248 1:12974 
13277 1:12975 
13617(Vol.5) 1:13285 
13617(Vol.6) 1:13286 
13746 1:12585 
13748 1:12586 
13763 1:13287 
13770 1:12667 
GA-LTR- 
9(Amend.A) 1:12972 
21 1:12974 
103 1:13287 
GEAP- 
13317-12 1:13288 
13317-13 1:13289 
13825-15 1:13002 
14031-5 1:13003 
14034-4 1:13290 
14038-4 1:13291 
14074-1 1:13004 
14078-1 1:13005 
21126 1:13292 
EEST- 
75-001(Vol.1) 1:13135 
75-001(Vol.2) 1:13136 
194 1:13993 
212 1:13771 
GERRSR- 
1 1:13327 
GSA/OP/MCL-TM- 
234(Rev.1) 1:14331 
HASL- 
301 1:14364 
302 1:14365 
302( App.) 1:14366 
EDL-FW- 
6015 1:13205 
HEDL-MT- 
2 1:13753 
HEDL-SA- 
655 1:13675 
734 1:15099 
781 1:13293 
788 1:13206 
789 1:13207 
793 1:13184 
794 1:13208 
798 1:14239 
908S 1:13294 
926 1:13861 
943 1:13185 
944 1:13186 
1002 1:13608 
1004A 1:13978 
1065 1:13209 
1074S 1:13210 
HEDL-TME- 
72-106(Rev.3) 1:13006 
74-2(Vol.2) 1:13211 
75-44 1:13007 
75-48 1:13212 
75-64 1:13008 
75-69 1:13009 
75-74 1:13010 
75-82 1:13624 
75-88 1:13213 
75-95 1:13676 
75-103 1:13214 
75-105 1:13215 


Availibility 


See ERDA-SNS-3063-8 


See AD/A-009350 
See AD/A-006089 
See AD/A-005967 
See AD/A-006046 
See AD/A-005971 
See AD/A-008246 


Dep. NTIS, $7.60 


Dep. NTIS, $7.60 
General Atomic Co., San 
Diego, CA 

Dep. NTIS, $5.45 

Dep. NTIS, $7.60 

Dep. NTIS, $7.60 

Dep. NTIS, $7.60 

Dep. NTIS, $3.50 
General Atomic Co., San 
Diego, CA 

Dep. NTIS, $3.50 


See GA-A-12910A(Amend.A) 
See GA-A-13248 
See GA-A-13763 


Dep. NTIS, $6.50 
. NTIS, $5.5 


Dep. NTIS, $12.00 
Dep. NTIS, $9.75 


Dep. NTIS, $4.00 
Dep. NTIS, $3.50 


Dep. NTIS, $4.50 
See PB-239294 


Dep. NTIS, $11.00 
Dep. NTIS, $8.50 
Dep. NTIS, $11.00 


Dep. NTIS, $4.00 


Dep. NTIS, $3.50 
Dep. NTIS, $3.50 
Dep. NTIS, $3.50 
Dep. NTIS, $3.50 
Dep. NTIS, $4.00 
Dep. NTIS, $3.50 
Dep. NTIS, $3.50 
Dep. NTIS, $3.50 
Dep. NTIS, $3.50 
Dep. NTIS, $3.50 
Dep. NTIS, $3.50 
Dep. NTIS, $4.00 
Dep. NTIS, $4.50 
Dep. NTIS, $4.00 
Dep. NTIS, $4.00 
Dep. NTIS, $5.00 


Dep. NTIS, $5.00 
Dep. NTIS, $7.60 q 
Dep. NTIS, $4.50 
Dep. NTIS, $6.00 
Dep. NTIS, $11.75 
A 

AT 
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Report No. Abstract No. 
FDA- 
L 76-8033 1:14600 
FE- 
0390-1 1:12421 
1207-9 1:12370 Dep. NTIS, $6.00 
1218-2 12429 Dep. NTIS, $3.50 
1218-3 12430 Dep. NTIS, $3.50 
1224-48 12414 Dep. NTIS, $4.50 
1224-52 12415 Dep. NTIS, $4.50 . 
1227-1 13546 Dep. NTIS, $3.50 
1505-4 12371 Dep. NTIS, $4.00 S| 
1514-176 12372 
1527-9 12373 
1534-25 12420 
1739-1 13546 
1752-11 12416 
1770-4 12374 
1772-10 12375 
1772-11 12376 
> 1773-14 12715 
1779-1 12462 
2011-2 12327 
2018—2 12463 
2019-2 12431 
2030-1 12326 
2083-3 12352 
FEA/B- 
75/644 1:13505 
75/645 1:13464 
75/647 1:13463 
75/693 1:13414 
76/182 1:13519 AT 
FEA/C- AT 
75/660 1:13415 es AT 
FEA/D- 
Dep. NTIS, $5.00 
1:13535 
1:13423 
1:13418 
FEA/E- 
1:13429 
| | 
FEA/G- 
1:13507 
1:13508 
1:13509 = 
1:13510 
FEA/M- 
76/223 1:13493 
FEA/PD- 
1:13427 
75/02-THY 1:14932 
FHWA-RD- 
75-86 1:13718 
FIND- 
50320-RI 1:13106 
1:13107 
50471-S1 1:13108 
FIND-STN- AT 
50447-R1 1:13109 AT 
50488 1:13110 
50491 1:13111 
50545 1:13112 
FRRSR- 
3 1:13331 
4 1:13329 
6 1:13330 
7 1:13328 
11 1:13284 


Vv 
5801-199 


5630-MS( Vol.2) 
5852( Add.) 
6006 


6206( Vol.1) 
6209-SR 


Dep. NTIS, $3.50 
See LBL-4624 


. NTIS (US Sales Only), 
$4.00 


Dep. NTIS, $3.50 
INIS 


INIS 
INIS 


See NVO-170 
See ORAU-126 
See COO-3077-106 


. NTIS (US Sales Only), 
$905 


Dep. NTIS, $13.75 
Dep. NTIS, $7.50 
Dep. NTIS, $4.00 


Dep. NTIS, $3.50 
See PB-239451 
INIS 

NTIS, $3.75 

Dep. NTIS, $4.50 
Dep. NTIS, $4.50 
Dep. NTIS, $4.00 
See PB-239693 


Dep. NTIS, $4.50 
Dep. NTIS, $4.50 
Dep. NTIS, $4.50 
Dep. NTIS, $7.75 


Dep. NTIS, $5.00 
Dep. NTIS, $5.00 
Dep. NTIS, $4.50 
Dep. NTIS, $5.00 
Dep. NTIS, $4.50 
Dep. NTIS, $4.50 
Dep. NTIS, $4.50 
Dep. NTIS, $4.50 
Dep. NTIS, $4.50 
Dep. NTIS, $4.50 
Dep. NTIS, $4.50 
Dep. NTIS, $9.00 
Dep. NTIS, $9.00 
Dep. NTIS, $6.00 
Dep. NTIS, $5.00 
Dep. NTIS, $4.50 


Dep. NTIS, $4.00 
Dep. NTIS, $3.50 


Dep. NTIS, $5.45 
Dep. NTIS, $3.50 
Dep. NTIS, $7.50 
Dep. NTIS, $5.50 
Dep. NTIS, $4.00 
Dep. NTIS, $3.50 
Dep. NTIS, $3.50 
Dep. NTIS, $6.00 
Dep. NTIS, $4.00 
Dep. NTIS, $3.50 
Dep. NTIS, $3.50 
Dep. NTIS, $4.00 
Dep. NTIS, $4.50 
Dep. NTIS, $3.50 
Dep. NTIS, $4.50 
Dep. NTIS, $4.50 
Dep. NTIS, $4.00 
Dep. NTIS, $6.00 
Dep. NTIS, $3.50 
Dep. NTIS, $3.50 
Dep. NTIS, $5.00 
Dep. NTIS, $3.50 


Dep. NTIS, $4.00 
Dep. NTIS, $4.00 
Dep. NTIS, $3.50 
Dep. NTIS, $3.50 
Dep. NTIS, $3.50 
AT 

See COM-75-10314 
Dep. NTIS, $3.50 
Dep. NTIS, $4.00 
Dep. NTIS, $4.00 
Dep. NTIS, $4.00 
Dep. NTIS, $5.45 
Dep. NTIS, $4.00 
Dep. NTIS, $4.50 
See AD/A-006984 
See PB-241124 


See PB-241123 
See PB-241126 


See PB-241125 
Dep. NTIS, $6.00 


Dep. NTIS, $3.50 
Dep. NTIS, $4.00 
Dep. NTIS, $3.50 
Dep. NTIS, $3.50 
Dep. NTIS, $3.50 
Dep. NTIS, $3.50 
Dep. NTIS, $4.50 


HEDL-W/F- 240R ERA Vol. 1, No. 8 
Report No. Abstract No. Availibility Report No. Abstract No. Availibility 
75-108 13011 AT 6215-PR 1:13880 Dep. NTIS, $5.00 
"75-115 13216 AT 6216-PR 1:14368 Dep. NTIS, $4.50 
75-119 13159 Dep. NTIS, $7.60 6217-MS 1:13298 Dep. NTIS, $4.50 
75-124 13012 AT. 6219-MS 1:14981 Dep. NTIS, $4.50 
75-131 13187 AT 6229-PR 1:13016 Dep. NTIS, $4.50 
76-6 13217 AT 6238-PR 1:14623 Dep. NTIS, $4.50 
76-8 13295 Dep. NTIS, $4.50 6247-MS 1:12377 Dep. NTIS, $5.00 
76-12 13013 Dep. NTIS, $4.50 LA-tr- 
HEDL-W/F- 75-43 1:12569 INIS- 
732091 1:13014 16-5 1:14999 Dep. NTIS, $4.00 
HEPL- LA-UR- 
4624 1:14201 75-2352 1:13137 Dep. NTIS, $3.50 
HMI-B- 75-2424 1:15134 Dep. NTIS, $4.00 
183 1:15362 76-123 1:14369 Dep. NTIS, $3.50 
76-125 1:15363 Dep. NTIS, $3.50 
HwW- 76-241 1:13299 Dep. NTIS, $4.50 
38707 1:14455 76-331 1:14566 Dep. NTIS, $4.00 
IAH- 76-378 1:13300 Dep. NTIS, $4.00 
112 1:12941 76-562 1:15183 
IBK- 76-673 1:14658 
1267 1:13143 || 76-732 1:15029 
1330 1:13173 LBL- 
IDO- 3099 1:12857 
10064 1:12865 3726 1:15126 
TEA- 4149 1:12716 
i 75-2 1:12379 4162 1:13798 
IMM- 4175 1:13625 
411 1:15361 4231 1:14004 
INDC(CCP)- 4271 1:13452 
71/U 1:14972 4312 1:14832 
4342 1:15086 
INIS-mf- 4346 1:15072 
1867 12942 INIS 4351 1:15090 
1868 12943 INIS 4423 1:12720 
1961 13144 INIS 4456 1:12888 
1965 12976 INIS 4468 1:15163 
1966/2 13789 INIS 4500 1:13609 
1966/3 13132 INIS 4504 1:13626 
1966/6 13133 INIS 4551 1:13705 
1966/9 13134 INIS 4555 1:13610 
1966/10 13790 INIS 4611 1:14200 
1966/11 12961 INIS 4624 1:14201 
1972 13145 INIS 4657 1:14624 
IS- 4665 1:14907 
3558(Vol.2) 1:13772 LERC/RI- 
3691 1:13994 76/4 1:12378 
3841 1:15138 LERC/TPR- 
IS-M- 75-1 1:12559 
63 1:12668 LF-tr- 
JACKFAU- 108 1:14631 
101-74 1:13523 112 1:14112 
JINR- 117 1:14632 
13-8281 1:13188 LMEC-TDR- 
JPRS- 75-7 1:13218 
63909 1:12906 LSU-SG- 
K- 74-04 1:12548 
1869 1:13600 MATT- 
K-GD- 1188 1:15197 
1390 1:12587 1206 1:15139 
K-Trans- 1210 1:15140 
80 1:12576 1221 1:15141 
K MATT-Trans- 
| 1:14371 114 1:15194 
LA- 116 1:15331 
1:12588 MDC-G- 
1:13146 4443 1:12649 
1:14012 ME-TR- 
6050-PR 1:15260 75001 1:12696 
6077-MS 1:13015 A MEA/REIS- 
6082 1:12648 7502 1:15387 
6084-MS 1:14336 MEA/REIS/WP- 
6093 1:14507 7401 1:15386 po 
6129 1:15077 7408 1:15388 
6147 1:13773 MEA/RIAE- 
6153 1:14815 74/8 1:13413 
6160-PR 1:14367 MERC/SP- 
6168-MS 1:14973 76/1 1:13970 
6181 1:13723 MHSMP- 
; 6184 1:13850 73-SB 1:14298 
6186-MS 1:15000 75-37 1:14299 
6192-T 1:14874 76-3 1:14300 
6193-PR 1:14974 76-4 1:14301 
j 6195-PR 1:14003 76-S5A 1:14302 
P| 1:13296 76-5B 1:14303 
1:13297 76-5C 1:14304 


75-16073 
75-16355 


wow 


= 


—— 
w w w 
wa > wa 
w w w 


> © 
w 


See PB-239305 
See PB-239306 
See PB-239307 
See PB-239308 
TIC 


See COO-2250-13 


Dep. NTIS, $3.50 
Dep. NTIS, $4.00 
Dep. NTIS, $4.00 
Dep. NTIS, $4.00 


See PB-239324 

See AD/A-007577 

See PB-244180 

MeLean, VA 


See PB-241331 
See PB-241332 


NTIS, $3.75 
NTIS 


See N-75-16073 


See N-75-17712 
See N-75-16355 


Nevada Bureau of Mines and 
Geology (1974). $13.00 
Nevada Bureau of Mines and 
Geology, Reno 


GPO, $1.20, Stock No. 0303- 
01364, SD Cat. No. 
C13.29/2:57 

See CONF-73119- 

GPO, $1.55, SD Cat. No. 
C13.29/2:70 

GPO, $2.35, SD Cat. No. 
C13.29/2:77 


See COM-75-50112 
See COM-75-11365 
See COM-75-10411 
See COM- oo 10135 
NTIS, $3. 

See COM- 75. 11131 


NCRP Publications, 
Washington, DC 


Dep. NTIS, $4.00 


241R 


20862 
20863 
20865-P1 
20865-P2 
20865-P3 
20868 
20869 
20882 


NRCI- 
75/12 


7S5/INDEX-1 


76/1 


/RA/N 
74-217 
75-051 


NSF/RANN/SE/G 
39323/FR/74/2 
/PS- 


75/309 
75/590 
75/625 


GPO, $3.85 
Nuclear Regulatory 
, Washington, DC 


Editrice Compositori (1975). 
Atomic Industrial Forum, Inc. 
(1972). $20.00 

Sa of Mines, Washington, 


Dep. NTIS (US Sales Only), 


Oil Compact 
Commission, Oklahoma City, 
OK 

Council on Environmental 
Quality, Washington, DC 
Atomic Industrial Form, Inc., 
Washington, DC 

Atomic Industrial Form, Inc., 
Washington, DC 

Geological Survey, Reston, 
VA 


Geological Survey, Reston, 


Dep. NTIS (US Sales Only), 


rang of California, Los 
Angeles 
EI and I Associates (1975). 


TIC, $3.25 
TIC, $2.50 
TIC, $3.25 


NCSL Renewable Energy 
Project, 1405 Curtis St., Suite 
2300, Denver, CO 80202, 
$2.50 


See PB-245964 


Cor Westga 
Park, MeL VA 


See PB-238683 


NTIS, $25.00 
NTIS, $25.00 
NTIS, $25.00 
NTIS, $25.00 
NTIS, $25.00 
NTIS, $25.00 
NTIS, $25.00 
NTIS, $25.00 


See COM-74-11103/0 
Dep. NTIS, $3.50 
a. NTIS, $3.50 
Dep. NTIS, $3.50 
See PB-240612 

See PB-239874 


See PB-239873 
NTIS, $3.75 


NTIS, $3.50 
TIC, $3.50 
Dep. NTIS, $5.00 
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Report No. Abstract No. Availibility Report No. Abstract No. Availibility 
76-5E 1:14305 Dep. NTIS, $3.50 20684 13504 TIC 
a 16-5G 1:14306 Dep. NTIS, $3.50 20685 13515 TIC 
76-5H 1:14307 Dep. NTIS, $3.50 20686 13426 TIC 
16-5J 1:14308 Dep. NTIS, $3.50 20687 13512 TIC 
76-5K 1:14309 Dep. NTIS, $3.50 20688 13483 TIC 
76-5L 1:14310 Dep. NTIS, $3.50 20689 13436 TIC : 
76-5M 1:14311 Dep. NTIS, $3.50 20690 13484 TIC 
16-5N 1:14312 Dep. NTIS, $3.50 20691 13485 TIC 
76-5Q 1:14313 Dep. NTIS, $3.50 20692 13469 TIC 
76-5R 1:14241 Dep. NTIS, $3.50 20776 13458 
MIT-EL- 20784 13301 
74-003 1:12932 
74-004 1:12933 20798 1:12558 
74-005 1:12934 20819 1:15167 
74-006 1:12935 20829 1:13513 
74-016 1:13494 
MITNE- 20831 1:12539 
168 1:12999 
MLM- 20846 1:15351 
2236(TR) 1:13819 
2288 1:12602 20849 1:12547 
2291 1:12642 
2298 1:13851 
MRC-DA- 20858 1:14337 
446 1:12520 
MSNW- 1:13199 
75-105-4 1:13929 
MTR- 1:13194 
6877 1:13486 
6971 1:13522 1:12544 
22101 1:12545 
6984 1:13424 NTIS VA 
7004 1:13527 NTIS 1:12546 Geological Survey, Reston, 
MUJWRRC- 
57 1:12470 1:13549 
59 1:12471 
N- 1:13017 
P| 1:13475 NTIS, $4.00 
1:13098 NTIS, $3.25 1:12731 
75-17712 1:12893 
7175-17785 1:12832 
75-31721 1:13890 13114 
NASA-SP- 1:13115 
7043(02) NSF/RA/G- 
NASA-TM-X- 75-052 1:13520 
72626 
® NBMG-Bull.- 
65 1 NS . 
1:13432 
NBS-BSS- { 
1:12840 
66 1:13577 
70 | 1:13881 
1:13940 
77 75/655 1:12717 
75/687 1:13882 
NBS-MN- 75/691 1:12833 
143 I: 75/738 1:13941 | 
NBS-TN- 75/749 1:13661 
886 1: NTIS-WIN- 
NBSIR- 74-049 1:12889 | 
74-626 1:14109 NU- 
75-639 1:13938 2512-5 1:13302 
75-721 1:13431 2512-6 1:13303 | 
75-147 1:13456 2512-7 1:13304 | 
NCRP- NUREG- : 
45 1:14672 75/016 1:13323 
75/020 1:13118 | 
NERC-LV- 75/030 1:13117 P| 
539-37 1:14780 fC 75/065 1:13305 
NP- 75/077 1:13174 NTIS, $5.00 i 
20658 1:13476 TIC 75/107 1:13722 NTIS, $5.75 | 
20659 1:13434 TIC 0032 1:12949 Dep. NTIS, $5.00 { 
20660 1:13435 TIC 0050 1:13306 NTIS, $5.00 | 
20661 1:13481 TIC 0090-1 1:13307 ; 
20679 1:13514 TIC NUREG/PRDI- 
20681 1:13425 TIC 76/4 1:13116 
20682 1:13482 TIC NVO- 
20683 1:13511 TIC 164 1:13264 


Report No. Abstract No. Availibility Report No. Abstract No. Availibility 
170 1:12865 Dep. NTIS, $4.00 5223 1:15078 “Dep. NTIS, $4.50 
- 5239 1:13147 Dep. NTIS, $6.50 
69 1:12439 GPO, $2.00 5240 1:13318 . NTIS, $6.00 
76 1:13545 5244 1:13023 A 
ONRL-R- 5245 1:13631 AT 
2-75 1:13860 See AD/A-006028 5248 1:13319 Dep. NTIS, $5.00 
14-74 1:13550 See AD/A-006367 5249 1:14976 Dep. NTIS, $5.00 
U- §254 1:14433 Dep. NTIS, $6.75 
126 1:12379 Dep. NTIS, $5.50 5255 1:13320 Dep. NTIS, $5.00 
ORNL- 5256 1:15075 Dep. NTIS, $7.00 
4928 1:14430 Dep. NTIS, $8.75 5258 1:14464 Dep. NTIS, $6.50 
4992 1:14392 Dep. NTIS, $12.50 §259 1:15243 Dep. NTIS, $4.50 
5039 1:15390 Dep. NTIS, $7.75 5261 1:13138 Dep. NTIS, $5.00 
5084 1:13857 Dep. NTIS, $4.00 5265 1:13220 Dep. NTIS, $4.50 
5085 1:13627 AT 5266 1:12980 Dep. NTIS, $5.00 
5100 1:13742 re NTIS, $6.50 §270 1:12981 Dep. NTIS, $4.00 
5107 1:13628 A 5283 1:13557 Dep. NTIS, $7.75 
Sill 1:13799 - NTIS, $7.75 5293 1:14709 Dep. NTIS, $5.50 
5112 1:13594 A 5294 1:13321 Dep. NTIS, $4.00 
5113 1:14673 Dep. NTIS, $9.25 $295 1:14984 Dep. NTIS, $4.00 
5114 1:14975 Dep. NTIS, $5.50 5296 1:13148 Dep. NTIS, $3.50 
5116 1:13662 Dep. NTIS, $4.00 5301 1:12323 Dep. NTIS, $4.00 
5120 1:12322 ra NTIS, $5.00 5320 1:13221 Dep. NTIS, $4.00 
5125 1:13629 A 5326 1:13322 Dep. NTIS, $4.00 
5130 1:13980 AT 5327 1:15352 Dep. NTIS, $5.00 
5138 - 1:13591 Dep. NTIS, $6.00 5328 1:12594 Dep. NTIS, $5.00 
ORNL/CSD- ORNL-tr- 
2 1:15364 Dep. NTIS, $5.50 4055 1:15350 Dep. NTIS, $4.00 
7 1:14982 Dep. NTIS, $4.50 4075 1:15218 Dep. NTIS, $3.50 
ORNL/CSD/TM- 4077 1:14179 Dep. NTIS, $3.50 
1:15385 Dep. NTIS, $4.00 4127 1:14567 Dep. NTIS, $3.50 
ORNL-EIS- ORO- 
82 1:14495 Dep. NTIS, $5.00 257 1:14798 Dep. NTIS, $4.50 
90 1:14431 Dep. NTIS, $4.00 1067-14 1:14977 Dep. NTIS, $6.00 
ORNL/HUD/MIUS- 1797-61 1:13853 Dep. NTIS, $3.50 
29( Add.2) 1:12917 Dep. NTIS, $6.00 2972B-14 1:15084 Dep. NTIS, $5.00 
1 1:12464 Dep. NTIS, $4.00 3443-58 1:15365 Dep. NTIS, $3.50 
ORNL/MIT- 3443-59 1:15366 Dep. NTIS, $4.00 
198 1:12611 Dep. NTIS, $4.50 3646-26 1:14659 Dep. NTIS, $5.50 
ORNL/NSF/EATC- 3857-4 1:14674 Dep. NTIS, $3.50 
17 1:14370 Dep. NTIS, $6.00 3857-9 1:14610 Dep. NTIS, $3.50 
18 1:12417 . NTIS, $4.50 3944-11 1:14393 Dep. NTIS, $4.00 
19 1:14463 Dep. NTIS, $7.75 3992-247 1:14933 Dep. NTIS, $3.50 
1:14432 Dep. NTIS, $4.50 3992-248 1:14918 Dep. NTIS, $3.50 
ORNL/NSIC- 3992-250 1:14897 Dep. NTIS, $3.50 
121 1:13308 Dep. NTIS, $15.00 3992-251 1:14951 Dep. NTIS, $4.00 
ORNL-RUS- 3992-252 1:14908 Dep. NTIS, $4.00 
1:14536 Dep. NTIS, $5.50 3992-253 1:14959 Dep. NTIS, $3.50 
ORNL-SUB- 4024-5 _1:14574 Dep. NTIS, $3.55 
3654-3 1:13630 Dep. NTIS, $6.75 4338-9 1:15142 Dep. NTIS, $3.50 
4352-1(Vol.1) 1:13135 See GEEST-75-001(Vol.1) 4465-15 1:14683 Dep. NTIS, $4.00 
4352-1(Vol.2) 1:13136 See GEEST-75-001(Vol.2) 4682-2 1:13729 Dep. NTIS, $4.00 
4356 1:12977 Dep. NTIS, $4.00 4703-7 1:14833 Dep. NTIS, $3.50 
ORNL-TM- 4750-3 1:14985 NTIS, $4.00 
3952 1:12589 Dep. NTIS, $4.00 4814-5 1:14173 Dep. NTIS, $8.00 
3993 1:12590 Dep. NTIS, $4.00 4856-28 1:15007 Dep. NTIS, $4.00 
4838 1:13018 Dep. NTIS, $5.00 4856-46 1:15015 Dep. NTIS, $3.50 
4875(Add.1) 1:13309 Dep. NTIS, $4.50 4856-47 1:14909 Dep. NTIS, $4.00 
4894 1:12591 Dep. NTIS, $4.00 4935-013 1:15034 Dep. NTIS, $3.50 
4912 1:14242 AT. 4936-1 1:14978 Dep. NTIS, $5.00 
4931 1:12978 PATENTS-FR- 
4932 1:13019 AT 2,249,042 1:13409 
4952 1:12979 rf NTIS, $5.00 PATENTS-GB- 
4960 1:13219 A 1,401,738 1:12827 
4998 1:13020 AT PATENTS-US- 
5049 1:12592 Dep. NTIS, $5.50 3,815,574 1:12845 
5057 1:13021 AT. 3,846,251 1:12844 
5069 1:12914 Dep. NTIS, $4.00 3,846,258 1:19734 
5095 1:12603 Dep. NTIS, $5.50 3,853,114 1:12853 
5101 1:13310 A 3,860,863 1:12826 
5117 1:13311 Dep. NTIS, $5.45 3,873,442 1:12523 
5129 1:14110 A 3,873,470 1:12522 
5143 1:13312 Dep. NTIS, $4.00 3,874,184 1:12553 
5148 1:13313 Dep. NTIS, $4.00 3,874,449 1:12497 
5149 1:13314 Dep. NTIS, $4.00 3,876,530 1:12524 
5154 1:13315 Dep. NTIS, $5.50 3,878,689 1:12554 
5156 1:13316 Dep. NTIS, $4.00 3,878,891 1:12498 
5159 1:13317 Dep. NTIS, $4.50 3,885,394 1:12557 
5181 1:12593 A 3,885,628 1:12499 
5185 1:15127 Dep. NTIS, $7.75 3,885,629 1:12500 
5195 1:13601 Dep. NTIS, $5.00 3,891,347 1:12894 
5196 1:13022 AT 3,891,540 1:12525 
5198 1:15242 Dep. NTIS, $6.00 3,893,909 1:12526 
5215 1:15030 Dep. NTIS, $6.00 3,893,911 1:12527 
5220 1:14983 Dep. NTIS, $4.50 3,894,856 1:12555 
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3,897,170 1:12895 3,934,555 1:12909 
3,901, 1:13175 3,934,556 1:12910 
3,901,761 1:13176 3,934,796 1:13553 
3,901,792 1:12528 3,935,469 1:12908 
3,902,072 1:12896 3,935,488 1:12724 
3,902,554 1:12501 3,938,336 1:12907 
3,902,991 1:12530 3,938,913 1:13879 
3,904,370 1:12438 3,939,818 1:12852 
3,906,973 1:12550 3,939,819 1:12851 
3,907,123 1:13178 3,940,286 1:13402 
3,907,134 1:12466 3,940,298 1:13956 
3,907,388 1:12531 3,944,649 1:12921 
3,907,636 1:13164 3,945,851 1:13398 
3,907,948 1:13177 3,946,802 1:13563 
3,908,764 1:12502 3,947,2 1:13876 
3,909,422 1:12551 3,948,044 1:13578 
3,910,351 1:12503 3,948,053 1:13574 
3,911,082 1:12532 3,948,314 1:13552 
3,912,011 1:12504 3,948, 1:13399 
3,912,621 1:12533 AB499,324 1:12923 
3,913,673 1:12506 PB- 
3,913,674 1:12507 236163 1:12834 NTIS, $5.25 
3,913,677 1:12505 236164 1:12835 NTIS, $8.75 
3,914,091 1:12713 238582 1:12836 NTIS, $5.75 
3,914,171 1:12534 238679 1:13568 NTIS, $7.00 
3,916,993 1:12552 238682 1:12564 Specify tape recording mode 
3,916,994 1:12510 pat | 9 track, 800 or 1600 
3,916,995 1:12508 bpi, odd parity, 'EBCDIC; or7 
3,916,996 1:12509 track, 556 or 800 bpi, odd or 
3,916,997 1:12511 even Parity, BCD. 
3,917,564 1:12719 238683 1:12840 NTIS, $8 
3,918,521 1:12512 238749 1:13532 NTIS, $8.75 
3,920,072 1:12514 238903 1:13160 GPO 
3,920,073 1:12513 239075 1:12452 NTIS, $3.45 
3,920,074 1:12515 239263 1:13495 NTIS, $5.40 
3,920,354 1:12897 239266 1:13496 NTIS, $9.65 
3,920,537 1:12536 239272 1:12890 NTIS, $5.75 
3,920,539 1:12535 239272 1:12898 NTIS, $5.75 
3,921,714 1:12519 239292 1:13459 NTIS, $3.75 
3,921,715 1:12518 239294 1:14331 NTIS, $3.75 
3,921,716 1:12516 239305 1:12932 NTIS, $3.75 
3,921,718 1:12517 239306 1:12933 NTIS, $7.50 
3,927,627 1:12929 239307 1:12934 NTIS, $5.25 
3,927,659 1:12847 239308 1:12935 NTIS, $6.25 
3,927,713 1:13555 239324 1:12520 NTIS, $7.50 
3,928,073 1:12828 239356 1:12380 NTIS, $4.65 
3,928,145 1:12837 239383 1:12469 NTIS, $7.55 
3,928,536 1:12928 239451 1:13523 NTIS, $5.05 
Poors 1:12922 239455 1:12918 NTIS, $5.25 
.928,961 1:12931 239465 1:13516 NTIS, $10.00 
3,929,114 1:13575 239496 1:12919 NTIS, $10.00 
3,929,115 1:13581 239535 1:12453 NTIS, $9.10 
3,929,118 1:13580 239663 1:13470 NTIS, $5.25 
3,929,121 1:12855 239693 1:14371 NTIS, $5.25 
3,929,122 1:12854 239745 1:14372 NTIS, $7.25 
3,929,504 1:13401 239746 1:14373 NTIS, $8.50 
3,929,505 1:13410 239767 1:13497 NTIS, $5.75 
3,929,506 1:13400 239768 1:13498 NTIS, $12.50 
3,929,510 1:12829 239777 1:12521 NTIS, $5.75 
3,929,567 1:12966 239873 1:13117 Paper copy available, 
3,929,568 1:13171 $100/year, single copy, 
3,929,569 1:13181 $10.00. 
3,929,615 1:12560 239874 1:13118 Paper copy available, 
3,929,625 1:12562 —— single copy, 
3,929,628 1:13995 $10 
3,929,671 1:13579 239960 1:12718 ants. $5. 75 
3,929,965 1:13584 239961 1:13471 NTIS, $4.75 
3,929,966 1:13583 240022 1:12440 NTIS, $5.75 
3,929,967 1:12930 240097 1:12454 NTIS, $3.25 
3,930,824 1:13952 240145 1:12422 NTIS, $3.75 
3,930,903 1:13887 240154 1:12455 NTIS, $4.25 
3,931,589 1:13951 240190 1:14465 NTIS, $5.25 
3,931,591 1:13947 240194 1:12475 NTIS, $3.75 
3,931,592 1:13950 240406 1:13427 NTIS, $8.50 
3,931,593 1:13949 240407 1:13428 NTIS, $4.75 
3,931,594 1:13948 240413 1:12456 NTIS, $7.25 
3,932,029 1:13953 240521 1:14530 NTIS, $5.75 
3,932,750 1:13983 240612 1:13323 NTIS, $3.75 
3,932,776 1:12650 240661 1:12457 NTIS, $3.25 
3,932,799 1:13412 240842 1:12458 NTIS, $3.25 
3,933,995 1:12641 240853 1:12915 NTIS, $19.25 
3,934,162 1:12651 240955 1:13854 NTIS, $3.25 
3,934,211 1:13955 240988 1:13477 NTIS, $6.25 
3,934,212 1:13954 241071 1:14456 NTIS, $5.75 
3,934,554 1:13554 241117 1:12841 NTIS, $3.75 
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241123 1:15386 NTIS, $3.75 75-0396 1:13693 Dep. NTIS, $5.00 
.241124 1:15387 NTIS, $5.75 75-0451 1:12862 Dep. NTIS, $5.00 
241125 1:13413 NTIS, $3.25 75-0461 1:14315 p- NTIS, $4.50 
241126 1:15388 NTIS, $4.25 75-0493 1:14844 Dep. NTIS, $4.00 
241208 1:12476 NTIS, $7.25 75-0522 1:13862 Dep. NTIS, $5.00 
241283 1:12920 NTIS, $6.25 75-0524 1:14316 Dep. NTIS, $4.50 
241331 1:12470 NTIS, $7.50 75-0545 1:15367 Dep. NTIS, $7.75 
241332 1:12471 NTIS, $4.75 75-0558 1:14245 Dep. NTIS, $4.00 
241336 1:14782 NTIS, $3.25 75-0576 1:14317 Dep. NTIS, $4.50 
241843 1:13472 NTIS, $4.25 75-0589 1:15368 Dep. NTIS, $5.00 
242760-03 1:13414 NTIS, $10.00 for individual 75-0590 1:15369 Dep. NTIS, $4.50 
quarterly reports, $35.00 for 75-0614 1:13694 Dep. NTIS, $4.50 
annual subscription 75-0626 1:12936 Dep. NTIS, $4.00 
244180 1:13486 NTIS, $5.50 75-0637 1:14790 Dep. NTIS, $4.50 
244980 1:13429 NTIS, $3.25 75-0642 1:14246 Dep. NTIS, $3.50 
245387 1:13487 NTIS, $4.50 75-0655 1:14069 Dep. NTIS, $4.50 
245565 1:13533 NTIS, $5.00 75-0659 1:14247 Dep. NTIS, $4.50 
245604 1:13478 NTIS 75-5876 1:14318 Dep. NTIS, $3.50 
245656 1:13460 NTIS, $6.00 75-5889 1:14319 Dep. NTIS, $3.50 
245964 1:13432 NTIS, $4.50 75-6093 1:12612 Dep. NTIS, $3.50 
245995 1:13524 NTIS, $10.50 75-6178 1:14248 Dep. NTIS, $3.50 
246024 1:13461 NTIS, $12.75 75-6257 1:12944 Dep. NTIS, $4.00 
246091 1:13462 NTIS, $5.50 75-8063 1:13397 Dep. NTIS, $7.75 
246207 1:13463 NTIS, $5.00 75-8756 1:15327 Dep. NTIS, $3.50 
246209 1:13464 NTIS, $3.50 76-0004 1:12574 Dep. NTIS, $4.50 
246220 1:13534 NTIS 76-0009 1:12730 Dep. NTIS, $5.00 
246231 1:13505 NTIS, $4.00 76-0027 1:12850 Dep. NTIS, $4.50 
246232 1:13535 NTIS, $3.50 76-0062 1:15370 Dep. NTIS, $3.50 
246289 1:13499 NTIS, $5.00 76-0099 1:14249 Dep. NTIS, $4.00 
246888 1:13536 NTIS, $4.00 76-5194 1:13863 Dep. NTIS, $4.00 
247761 1:13537 NTIS, $5.00 76-5229 1:12613 Dep. NTIS, $3.50 
248915 1:13415 NTIS, $5.00 76-6015 1:14324 Dep. NTIS, $3.50 
249511 1:13418 See COM-75-10785 76-6018 1:14325 Dep. NTIS, $3.50 
76-6019 1:13367 Dep. NTIS, $3.50 
74-070 1:14327 See AD/A-006430 76-6020 1:13364 Dep. NTIS, $3.50 
RC- 76-6021 1:13365 Dep. NTIS, $3.50 
009-3 1:12381 Dep. NTIS, $3.50 76-6022 1:13366 Dep. NTIS, $3.50 
0060-2 1:12721 Dep. NTIS, $3.50 76-8204 1:13779 Dep. NTIS, $4.00 
PERC/IC- 76-8209 1:15371 Dep. NTIS, $5.00 
76-1 1:12382 Dep. NTIS, $4.00 SC-DR- 
PERC/RI- 70-458 1:13971 Dep. NTIS, $7.50 
76/2 1:12383 Dep. NTIS, $3.50 SDAC-TR- 
E- 74-9 1:14328 See AD/A-005781 
2007 1:14456 See PB-241071 SERL- 
R- 71-7 1:14496 Univ. of California, Berkeley 
75-95 1883-4 1:13937 See AD/A-009853 SIO-Ref- 
R-ILC- 75-12 1:14237 See AD/A-008420 
73-22 1:13928 See AD/A-007257 SIVO- 
RARDE-MEMO- 1315 1:13130 INIS 
16/74 1:13977 See AD/A-005174 SM- 
RCN- 205/28 1:14445 See BNWL-SA-5469 
235 1:13725 Dep. NTIS (US Sales Only), 206/21 1:14347 See BNL-20903 
$6.00 206/24 1:14391 See EGG-1183-1685 
RD/B/N- 207/74 1:12613 See SAND-76-5229 
3470 1:13189 Dep. NTIS (US Sales Only), ° 
$4.00 6/101 1:14725 See BNWL-SA-5626 
RDA-TR- SRL- 
2301-009 1:14223 See AD/A-008368 76002 1:14710 Dep. NTIS, $3.50 
RDT-F- . SRO-TWM- 
3-40T (Rev. )( 1-76) 1:13744 RSO 75-1 1:12597 Dep. NTIS, $4.50 
REG/G- STI/PUB- 
1.29(Rev.2)(2-76) 1:13129 NUREG 392 1:14687 IAEA, $10.00 
1.109(3-76) 1:13119 NUREG 400 1:14649 IAEA, $14.00 
1.111(3-76) 1:13120 NUREG 405 1:12567 IAEA, $36.00 
2365 1:13792 Dep. NTIS, $4.00 326-P30-40 1:15372 Dep. NTIS, $4.00 
2468 1:14243 Dep. NTIS, $4.00 326-P30-44 1:15373 Dep. NTIS, $4.00 
RFP-NUREG- 326-P30-45 1:15374 Dep. NTIS, $3.50 
2481 1:13855 Dep. NTIS, $4.50 - 
RFP-Trans- 75/007 1:13588 Dep. NTIS, $7.75 
177 1:13805 Dep. NTIS, $3.50 TI-ALEX- 
182 1:13839 Dep. NTIS, $3.50 (02)-TR-74- 
183 1:13807 Dep. NTIS, $3.50 ~ Pt.A) 1:14326 See AD/A-005786 
RK-TR- 
75-4 1:13934 See AD/A-008255 3351-RIPI 1:12726 Dep. NTIS, $13.75 
RL-NRD- 3351-RIP2 1:12727 Dep. NTIS, $10.75 
850(Pt.1) 1:12982 Dep. NTIS, $4.00 4581-R3 1:15375 Dep. NTIS, $6.00 
% 8200-R33 1:12945 Dep. NTIS, $4.00 
594 1:13622 See AD/A-007427 26616 1:14250 Dep. NTIS, $3.50 
SAI- 26947 1:13780 Dep. NTIS, $6.75 
74-628-WA 1:13930 See AD/A-007620 26951 1:14547 Dep. NTIS, $5.50 
SAND- 26952 1:14531 Dep. NTIS, $6.75 
74-0081 1:14314 Dep. NTIS, $5.00 26976 1:14225 Dep. NTIS, $5.45 
74-0083 1:14244 Dep. NTIS, $4.50 26994 1:15376 Dep. NTIS, $4.00 
74-0411 1:13602 Dep. NTIS, $4.50 26999 1:12465 Dep. NTIS, $3.50 
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Availibility 


. NTIS, $3.50 
De. NTIS, $4.00 


Dep. NTIS, $3.50 
See AD/A-006187 
Dep. NTIS, $4.00 
See ORO-3443-58 


. NTIS (US Sales Only), 
$350. UK 1.00 pounds " 


. NTIS (US Sales Only), 
$4.00 


See AD/A-007313 
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Dep. NTIS, $5.45 
Dep. NTIS, $4.00 
Dep. NTIS, $5.45 
Dep. NTIS, $4.00 
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. NTIS, $4.00 
Ded, NTIS, $3.50 
. NTIS, $3.50 
. NTIS, $3.50 
. NTIS, $3.50 
. NTIS, $3.50 
. NTIS, $3.50 
. NTIS, $3.50 
. NTIS, $3.50 
. NTIS, $3.50 
. NTIS, $3.50 
. NTIS, $3.50 
. NTIS, $3.50 
. NTIS, $3.50 
. NTIS, $3.50 
. NTIS, $3.50 
. NTIS, $3.50 
. NTIS, $3.50 
. NTIS, $4.00 


NTIS, $3.50 
NTIS, $3.50 
. NTIS, $4.00 
. NTIS, $4.50 
NTIS, $3.50 
NTIS, $3.50 
NTIS, $3.50 
NTIS, $3.50 
NTIS, $4.00 
NTIS, $6.00 
NTIS, $5.50 
NTIS, $3.50 
NTIS, $4.00 
NTIS, $3.50 
NTIS, $4.50 
NTIS, $4.00 
NTIS, $3.50 
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NTIS, $4.00 
NTIS, $3.50 
NTIS, $4.00 
NTIS, $4.00 
Dep. NTIS, $4.00 
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Dep. NTIS, $3.50 
Dep. NTIS, $4.00 
Dep. NTIS, $3.50 
Dep. NTIS, $3.50 


. NTIS, $3.50 
Dep. NTIS, $5.50 
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WARD-XS- 


See COO-2383-0027 
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